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Route 24 NB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Thursday 5/3/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, May 3, 2012 0:00:00 NB RL+LL �� ��� �� � � � � 		�� 		�� 
��	 ���� � � � � � � 	 �� �� 	� �� �	 � � �

Thursday, May 3, 2012 0:15:00 NB RL+LL �� ��
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 �
 � 	 � �
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 		 � � � � ���� ���	 
��	 ���� � � � � � � 	 � � � � 	 	 � �

Thursday, May 3, 2012 3:15:00 NB RL+LL �� ��� 	
 � � � � �
�	 ���� 
��� ���� � � � � � � � 
 �	 � 
 
 	 � �

Thursday, May 3, 2012 3:30:00 NB RL+LL �
 ��� �� � � � � �	�� ���� 
��
 �
�� � � � � � � 	 � �� �	 �� � � � �

Thursday, May 3, 2012 3:45:00 NB RL+LL �� ��� �� �� � � � 	��� 	��� 
��� ���� � � � � � � � � �
 	� 	� �� 	 � �

Thursday, May 3, 2012 4:00:00 NB RL+LL �� ��� �� �� 
 � � ���� ���� 
��� ���� � � � � � � � � 		 	� �� �� � 	 �

Thursday, May 3, 2012 4:15:00 NB RL+LL 
� ��� �� �� � � � 	��� 	��� 
��� ���� � � � � � � � � �
 	� �	 
 � 	 �

Thursday, May 3, 2012 4:30:00 NB RL+LL ��� ��� �� �� �� � � �
�	 ���� 
��� ���� � � � � � � 	 �	 	� �� 	� � 	 � �

Thursday, May 3, 2012 4:45:00 NB RL+LL ��� 	�
 ��
 �� 		 � � ���� ��� 
��� ���� � � � � � � 	 		 �
 �� �� 	� 
 � 	

Thursday, May 3, 2012 5:00:00 NB RL+LL ��
 ��
 ��� 
� �	 �	 � ��� ��
 
��� �
�� � � � � � � � 	� �� �� �� �� �� � �

Thursday, May 3, 2012 5:15:00 NB RL+LL ��� ��� 	�� �� 	� � � ��	 ��� ���� ���� � � � � � � � �
 �� ��� ��� 
� � 	 �

Thursday, May 3, 2012 5:30:00 NB RL+LL ��� ��� ��� ��� �	 �� � ��� ��� 
��
 ���
 � � � � � 	 �	 �� �	� ��� �	� 
� � � �

Thursday, May 3, 2012 5:45:00 NB RL+LL ��� ���� ��� 	�	 �� �� � 	�� 	�� 
��� ���� � � � � � � � �	 	�� 	�� 	�� 
� �� � �

Thursday, May 3, 2012 6:00:00 NB RL+LL ��� ���� ��
 	�� �� �� � 	�� 	�� 
��� ���� � � � � � � � �
 	�� 	�� 	�� �� �	 � �

Thursday, May 3, 2012 6:15:00 NB RL+LL ��
 ���� ��� ��� �	 �� � 	�� 	�	 
��	 ���� � � � � � � � �	 �
� 	�� 	�� 
� �� � �

Thursday, May 3, 2012 6:30:00 NB RL+LL ��� �	�� 
�� ��� �� �	 � 	�� ��� 
��� ���� � � � � � � �� �� ��� �	� 	�
 �� � � �

Thursday, May 3, 2012 6:45:00 NB RL+LL ��� �	�� 
�� ��	 �	 �
 � 	�� ��� 
��� ���� � � � � � � � 
� ��� ��� 	�� �� �� � �

Thursday, May 3, 2012 7:00:00 NB RL+LL �
� ���� 
�� ��� �� �� � 	�� ��� 
��� ���� � � � � � � 		 
� ��� 	�� 	�
 �� 	� � �

Thursday, May 3, 2012 7:15:00 NB RL+LL ��� ���� 

� ��� 

 �� � 	�� ��� 
��� ���� � � � � � � 
 �� 	�� �	� 	�� 
� �� � �

Thursday, May 3, 2012 7:30:00 NB RL+LL ��
 ���� ��� ��
 �� �� � ��� ��
 
��� �	�� � � � � � �� �� �� 	�� ��� ��� �� � � �

Thursday, May 3, 2012 7:45:00 NB RL+LL ��� ���� ��� ��� �� �� � ��� ��
 
��� ���� � � � � � � 	� ��� �	� �	� ��� �� � � �

Thursday, May 3, 2012 8:00:00 NB RL+LL �		 �	�
 �	� ��� 
� �� � 	�� ��� 
��� ���� � � � � � � 	� �	 	�� 	�� 		� �� �
 � �

Thursday, May 3, 2012 8:15:00 NB RL+LL ��� ���� ��	 �� �� �� � 	�� 	�� 
��� ���	 � � � � � � �� �� ��� 		� ��� ��� �
 � �

Thursday, May 3, 2012 8:30:00 NB RL+LL ��� ���� ��� ��	 
� �� � 	�� 	�� 
��	 ���� � � � � � � 	 �
 ��� 	�� 	�
 ��� �	 � �

Thursday, May 3, 2012 8:45:00 NB RL+LL ��� ���� �
� ��� �� �� � 	�� 	�� 
��� ���� � � � � � � �� �� 	�� 		� �
� �	 	� � �

Thursday, May 3, 2012 9:00:00 NB RL+LL 

� ��� ��� �� �� 	� � 	�� 	�� 
��� ���� � � � � � � � �� ��� ��	 �
� �	 �� � �

Thursday, May 3, 2012 9:15:00 NB RL+LL ��	 ��� ��� �� 
� �� � ��� 	�� 
��� ���� � � � � � 	 � �� �	� �
� �	� �� �	 � �

Thursday, May 3, 2012 9:30:00 NB RL+LL ��� 
�� ��� �� �	 �� � ��� ��� 
��� �
�� � � � � � � �� �� �� �	
 ��� �� �� 	 �

Thursday, May 3, 2012 9:45:00 NB RL+LL ��� ��	 ��
 
� �� 	� � ��� ��� 
��	 ���� � � � � � � �� 	� ��	 ��� �	� 
� � � �

Thursday, May 3, 2012 10:00:00 NB RL+LL �
� 
�� �	� �� �� 	� � ��� ��
 
��� �
�� � � � � � � � �� �� ��
 �� �� �� 	 �

Thursday, May 3, 2012 10:15:00 NB RL+LL ��� 
�� �	� �� �� 	� � ��� ��� 
��� ���
 � � � � � � � 	� �� ��� ��� 
� 	� 	 �

Thursday, May 3, 2012 10:30:00 NB RL+LL �
� 
�� ��� 

 �� �� � ��� ��
 
��� ���� � � � � � 	 � �� �� ��
 ��
 �� �
 � �

Thursday, May 3, 2012 10:45:00 NB RL+LL ��� ��� 	�� �� �� �� � ��
 ��� 
��� ���� � � � � � � � 	
 �� ��� ��	 �� �� � 	

Thursday, May 3, 2012 11:00:00 NB RL+LL �	� 
�� ��� 
� �� 	� � ��	 ��� 
��� �
�	 � � � � � � � �� �
 �	� �� �� 	� � �

Thursday, May 3, 2012 11:15:00 NB RL+LL �	� 
�� 	�� �� �� 	� � ��� ��� 
��	 �
�� � � � � � � � 	� �� ��� �� �� 	� 	 �

Thursday, May 3, 2012 11:30:00 NB RL+LL �	� 
�� 	�� �� �� 	� � ��	 ��� 
��� ���
 � � � � � 
 � �� ��� ��� ��� �
 	� 	 �

Thursday, May 3, 2012 11:45:00 NB RL+LL ��	 
�� 	�� 
� �� �� � ��� ��� 
��� ���� � � � � � � 	 		 �� �	
 ��� �� �� � �

Thursday, May 3, 2012 12:00:00 NB RL+LL ��� ��	 �	� �
 
� �
 � ��� ��� 
��� ���� � � � � � 
 �
 �� �� ��� �	� 
� 	� � �

SpeedVehicle Classification



Route 24 NB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Thursday 5/3/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, May 3, 2012 12:15:00 NB RL+LL ��� 
�� 	�� �� �� 	� � ��� ��� 
��
 �
�� � � � � � � 
 �
 �� �	� �	 �� 	� � �

Thursday, May 3, 2012 12:30:00 NB RL+LL ��� 
�� 	�	 
� �� �
 � ��� ��� 
��� ���� � � � � � � � �� �� ��� ��� �� � 
 �

Thursday, May 3, 2012 12:45:00 NB RL+LL ��� 
�� ��� 
� �� �
 � ��� ��� 
��	 ���� � � � � � � � �� �
 ��	 ��� 
� �
 	 �

Thursday, May 3, 2012 13:00:00 NB RL+LL �		 
�� 	�� �� �� �� � ��� ��� 
��� �
�� � � � � � � � �� ��� ��
 ��� 
� �� 	 �

Thursday, May 3, 2012 13:15:00 NB RL+LL ��� ��� 	�� �� �� 	� � ��� ��� 
��	 ���� � � � � � � � 	� ��� �	� �	� �� � 	 �

Thursday, May 3, 2012 13:30:00 NB RL+LL �		 
�� 	�� 
� �� 	� � ��� ��� 
��� ���	 � � � � 	 
 � �� ��� ��� �� �� � � �

Thursday, May 3, 2012 13:45:00 NB RL+LL �	
 
�� 	�
 
� �� �� � ��	 ��� 
��� ���� � � � � � � � 	� �� ��� �	� �� �� � �

Thursday, May 3, 2012 14:00:00 NB RL+LL �	� 
�� ��� �� �� 	� � ��� ��� 
��
 �
�	 � � � � � � 
 	
 �� ��� ��� �� 	� � �

Thursday, May 3, 2012 14:15:00 NB RL+LL ��� ��� ��� �	 �� 	� � ��� ��
 
��� ���� � � � � � 	 � 	
 �� �	
 ��� �� �� � �

Thursday, May 3, 2012 14:30:00 NB RL+LL ��� ��� �
� �� �� �	 � ��� ��� 
��	 ���� � � � � � � �	 �� ��� ��	 ��� 
� �
 � �

Thursday, May 3, 2012 14:45:00 NB RL+LL ��� ��� ��� �� �	 �� � ��
 ��� 
��	 �
�� � � � � � � �� 	� �� ��� ��� �� 	� � �

Thursday, May 3, 2012 15:00:00 NB RL+LL �	� ��� ��� �� 
� 		 � ��� ��	 
��	 �
�� � � � � � � � �� �� ��� �	
 �	 	� � �

Thursday, May 3, 2012 15:15:00 NB RL+LL ��� 
�
 ��� �� �� �� � ��� ��� ���	 ���
 � � � � � � � 		 
� ��� ��� �� �� � �

Thursday, May 3, 2012 15:30:00 NB RL+LL ��� ��� ��� �� �	 		 � ��	 	�� 
��� �
�� � � � � � � 
 �� ��� ��
 ��� ��� 	
 � �

Thursday, May 3, 2012 15:45:00 NB RL+LL �
� ��� �
� ��� 

 �
 � ��	 	�� ���� ���
 � � � � � � � �� �
 ��
 ��� ��� �� � �

Thursday, May 3, 2012 16:00:00 NB RL+LL ��� ��� ��� ��� 
� �� � ��� ��� ���	 �
�� � � � � � � � 	� �� ��� ��� ��� 	� � �

Thursday, May 3, 2012 16:15:00 NB RL+LL ��� ��
 ��
 ��� 
	 �� � ��� ��� ���� �
�� � � � � � � � �� �
 ��� ��� ��� �� 	 �

Thursday, May 3, 2012 16:30:00 NB RL+LL ��
 ��� ��� ��� �	 �� � ��� ��� ���� ���� � � � � � � � 	
 �� ��� ��� �� 	� � �

Thursday, May 3, 2012 16:45:00 NB RL+LL ��
 ��
 �
� ��	 
� � � ��� ��� 
��� �
�� � � � � � � � 	
 �� ��� ��� ��
 	� � �

Thursday, May 3, 2012 17:00:00 NB RL+LL ��� 
�� ��	 �� �� � � ��
 ��� ���� ���� � � � � � � � �� �� ��� �	
 �	� �	 � �

Thursday, May 3, 2012 17:15:00 NB RL+LL ��� ��	 �
� �	 
� �� � ��� ��	 ���
 ���� � � � � � � � �� �� ��� ��� �	 	
 � 


Thursday, May 3, 2012 17:30:00 NB RL+LL ��� ��
 ��� ��� �� �
 � ��� ��� ���� �
�� 	 � � � � � � �� ��� �	
 ��� �	� �� 	 �

Thursday, May 3, 2012 17:45:00 NB RL+LL ��� 
�� ��
 �� �� � � ��� ��� ���� ���� � � � � � � � 	� �� �	� ��� �� 	� � �

Thursday, May 3, 2012 18:00:00 NB RL+LL ��� 
�� ��� �� �� �� � ��� ��� 
��
 �
�� � � � � � � � 	� 
� ��� ��� �� 		 � �

Thursday, May 3, 2012 18:15:00 NB RL+LL ��� ��	 	

 �� �� 
 � ��� ��� ���� ���� � � � � � � � 		 �� �
 �� �� �� 
 �

Thursday, May 3, 2012 18:30:00 NB RL+LL ��� ��� 	�� 
� �� 
 � ��� ��� ���	 ���� � � � � � � � � �� ��� �		 �� 	
 � �

Thursday, May 3, 2012 18:45:00 NB RL+LL ��	 ��� 	�� 
� 	� 
 � ��� ��
 ���� ���� � � � � � � � �	 �� �� ��
 �
 	� � �

Thursday, May 3, 2012 19:00:00 NB RL+LL 	�� ��� 		� �	 	� � � 
�� ��� ���� ���� � � � � � � � � 	� �
 �� �� 	� � �

Thursday, May 3, 2012 19:15:00 NB RL+LL 	�� ��� 	�� �� 	� � � 
�	 
�� ���� �
�� � � � � � � � �	 �� 
� �	 �	 �
 	 �

Thursday, May 3, 2012 19:30:00 NB RL+LL 	�� ��� 	�� �� �� � � 
�� 
�� ���� ���� � � � � � � � � �
 �� �� 
� �� � 	

Thursday, May 3, 2012 19:45:00 NB RL+LL 	�� ��� ��
 �� 
 � � ��	 ��� ���� ���� � � � � � � � � �� �
 �	 �� �� � �

Thursday, May 3, 2012 20:00:00 NB RL+LL 	�	 	�� �
� �� �� 	 � ��� ��� 
��� ���� � � � � � � � � �
 �
 �� �� � � �

Thursday, May 3, 2012 20:15:00 NB RL+LL ��� 	�
 ��	 �� �� � � ��� ��� 
��� ���� � � � � � � � � �� �� �� 	� 
 	 �

Thursday, May 3, 2012 20:30:00 NB RL+LL 	�� 	�� ��� �� �� � � ��� ��
 

�� ���	 � � � � � � � 	� �� �	 �� �� � � �

Thursday, May 3, 2012 20:45:00 NB RL+LL ��� 	�
 ��� �� � 	 � ��	 ��� 
��� ���� � � � � � � � �� �� �� �� 	� � � �

Thursday, May 3, 2012 21:00:00 NB RL+LL ��
 	�
 ��� �	 � � � ��� ��� 
��� ���� � � � � � � 
 �� �� �� �� 	� � � �

Thursday, May 3, 2012 21:15:00 NB RL+LL ��� 	�� ��� �� � � � ���� ��� 
��� ���
 � � � � � � � �� �� �� 	� 	� � 	 �

Thursday, May 3, 2012 21:30:00 NB RL+LL 	�� 	�� �

 	� �	 � � ��� ��� 
��� ���� � � � � � � 	 	� �� �� �� 	� � � 	

Thursday, May 3, 2012 21:45:00 NB RL+LL ��� 	�� ��
 �	 � � � ��� ��� 
��� �
�� � � � � � � � �� �� �� �	 	
 � 	 �

Thursday, May 3, 2012 22:00:00 NB RL+LL ��� 	�� �	� �� � � � ���� ���� 
��� �
�� � � � � � � 	 �� 	� �
 �
 	� � � �

Thursday, May 3, 2012 22:15:00 NB RL+LL �	
 ��� ��� �� � 
 � ���� ���� ���	 ���� � � � � � � � � �� �� 	� 	� � � �

Thursday, May 3, 2012 22:30:00 NB RL+LL ��� 	�� ��� �� � � � �	�� �	�
 
��
 ���	 � � � � � � � � 	� �� 	� 	� � 
 	

Thursday, May 3, 2012 22:45:00 NB RL+LL ��	 ��� �� �� 
 � � �
�� ���� ���� �
�
 � � � � � � � � 	� 	� 	� 	� � � �

Thursday, May 3, 2012 23:00:00 NB RL+LL �� ��� 
	 �	 � � � 	��� 	��	 
��� ���� � � � � � � � 
 		 	� �
 �� � � �

Thursday, May 3, 2012 23:15:00 NB RL+LL 
� ��� �� �� 	 � � 	��� 	��� 
��� ���� � � � � � � � � �� �� �� 
 � � �

Thursday, May 3, 2012 23:30:00 NB RL+LL �	 ��� 
	 �� 	 � � 		�� 	��� 
��	 ���� � � � � � � 	 
 �� 	� 		 � � � �

Thursday, May 3, 2012 23:45:00 NB RL+LL �� ��	 �� � � � � 	��� 	��� 
��	 ���� � � � � � � � 	 �� 	
 �� �� 	 � �

Totals 35771 5.3 25377 5916 3355 1120 3 15.5 15.2 68.7 75.5 2 0 1 0 6 60 437 2312 7409 10258 8937 4897 1218 172 62

Vehicle Classification Speed



Route 24 NB bewteen

north of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Thursday 5/3/2012 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:15 AM 3775 13.1 2906 497 307 65 0 1.9 1.7  

MID-DAY 12:00 PM 1756 6.6 1190 287 210 69 0 4.1 3.9

PM 3:30 PM 2215 7.9 1455 432 265 63 0 3.3 3.0

Vehicle Classification



Route 24 NB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Friday 5/4/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, May 4, 2012 0:00:00 NB RL+LL 
	 ��� �� �� 	 � � 	��� 	��� 
��� ���� � � � � � � � � �	 �� 
 �� 	 � �

Friday, May 4, 2012 0:15:00 NB RL+LL �
 ��� �	 � � 
 � �	�� ���� 
��� �
�� � � � � � � � � �� �
 �� �	 � � �

Friday, May 4, 2012 0:30:00 NB RL+LL �� ��� �
 
 � � � �
�� �
�� ���� ���� � � � � � � � � �� �	 � �� 	 � �

Friday, May 4, 2012 0:45:00 NB RL+LL �� ��� �� � � � � 
��� ���� 
��� ���� � � � � � � � � � 
 � � � � �

Friday, May 4, 2012 1:00:00 NB RL+LL 	� ��� 	� � � � � 

�� 

�� 
��� ���� � � � � � � � 
 	 � � � � � �

Friday, May 4, 2012 1:15:00 NB RL+LL �� ��� 	� � � � � ���� ���� 
��� �
�� � � � � � � � � � �� � � � 	 �

Friday, May 4, 2012 1:30:00 NB RL+LL 	
 ��� 	� � � � � 
��	 
��� 
��� �
�� � � � � � � � 	 � 
 � � � � �

Friday, May 4, 2012 1:45:00 NB RL+LL �
 ��� 	� 	 	 � � ���� ���
 
��� ���� � � � � � � � � � �� � 	 	 � �

Friday, May 4, 2012 2:00:00 NB RL+LL 	� ��� �� � � � � 

�� 

�� 

�� ���� � � � � � � � � � � � � 	 � �

Friday, May 4, 2012 2:15:00 NB RL+LL �� ��	 � 	 � 	 � �
��
 �
��� 
��� ���� � � � � � � � 	 	 � � � � � �

Friday, May 4, 2012 2:30:00 NB RL+LL �� ��� 	� � � � � �	�� �	�� 
��� ���� � � � � � � � � � 	 �� � � � �

Friday, May 4, 2012 2:45:00 NB RL+LL �� ��� �� 
 	 � � �	�� �	�� 
��
 �
�� � � � � � � � � � 	� �	 � � � �

Friday, May 4, 2012 3:00:00 NB RL+LL �� ��
 	� � � � � ���� ���� 
��� ���� � � � � � � � � � � � 	 � � �

Friday, May 4, 2012 3:15:00 NB RL+LL �� ��� 	� 
 	 
 � ���� ���
 
��� ���� � � � � � � � 	 � �	 � 
 	 � �

Friday, May 4, 2012 3:30:00 NB RL+LL 
� ��	 �� � � � � 	
�� 	
�	 
��� ���� � � � � � � � � �
 	� �� � � 	 �

Friday, May 4, 2012 3:45:00 NB RL+LL 
� ��� �� � � � � 	
�� 	
�
 
��� ���� � � � � � � � 	 �� �� �� � � � �

Friday, May 4, 2012 4:00:00 NB RL+LL �
 ��� �� �� 
 � � 	��� 	��� 
��� ���� � � � � � � � 
 �� 	� �� �	 	 � �

Friday, May 4, 2012 4:15:00 NB RL+LL �� ��	 �� �� 
 � � 		�	 		�� 
��� �
�� � � � � � � � 
 �
 		 	� � � � 	

Friday, May 4, 2012 4:30:00 NB RL+LL �	� ��� �� �� �	 � � ���� ���
 ���� �
�� � � � � � � � 	 	� �� �� 		 � � �

Friday, May 4, 2012 4:45:00 NB RL+LL ��� 	�
 �	� �� �� � � ���	 ��� ���� ���� � � � � � � 	 � �� �� �� �
 �� � �

Friday, May 4, 2012 5:00:00 NB RL+LL 	
	 ��� �
� �� �� �� � 
�� 
�
 
��� ���	 � � � � � � � 	� �
 
� �
 �� �� � �

Friday, May 4, 2012 5:15:00 NB RL+LL ��� ��� 		� �� �� � � ��� ��� ���� ���� � � � � � � � � �
 �� �� �	 	� � �

Friday, May 4, 2012 5:30:00 NB RL+LL �
� ��� ��
 ��� �� �� � ��	 	�� 
��� ���
 � � � � � � 	 �� �� 	�� ��� �
 �� � �

Friday, May 4, 2012 5:45:00 NB RL+LL 
�� ��� ��� ��� �
 � � 	�
 	�� ���
 ���� � � � � � � � 		 �
 ��� ��� ��� �� � �

Friday, May 4, 2012 6:00:00 NB RL+LL �
� ���
 ��� ��� �� �� � 	�� 	�� ���� ���� � � � � � � � 	� ��	 ��� 	�� ��	 �� � 	

Friday, May 4, 2012 6:15:00 NB RL+LL 
�� ��� ��� ��� �� 	� � 	�
 	�� 
��� �
�� � � � � � � 
 �� ��� ��
 	�� ��� 	� � �

Friday, May 4, 2012 6:30:00 NB RL+LL �	� ���� ��� �
� �� �� � 	�	 ��� 
��� ���� � � � � � � � �� ��� 	�� 	
� �		 	� 	 �

Friday, May 4, 2012 6:45:00 NB RL+LL �
	 �	�� ��
 �
� �� �� � 	�� ��� 
��� ���� � � � � � � �	 �	 �
� 	
� 		� �	� 	� 	 �

Friday, May 4, 2012 7:00:00 NB RL+LL ��� ��� �
	 �		 �
 �� � 	�� 	�	 ���� �
�� � � � � � � 	 	� �� ��� 	�� ��� �� � 	

Friday, May 4, 2012 7:15:00 NB RL+LL ��� ���� ��� ��� 

 �
 � 	�� 	�� 
��� ���
 � � � � � � � �
 ��� 	�� 	�� �	 �	 � �

Friday, May 4, 2012 7:30:00 NB RL+LL ��� ���� ��� �	� �� �� � ��� ��
 

�� �	�� � � � � � � �� �
 	�	 ��� ��	 �� 
 � �

Friday, May 4, 2012 7:45:00 NB RL+LL ��� ���� 
�	 ��	 �� 	� � ��� ��
 ���
 ���� � � � �� �� �� �	 �	� ��� �
� ��	 �� � 	 �

Friday, May 4, 2012 8:00:00 NB RL+LL �
� �	�� 
�� �	� �� 		 � 	�� ��� 
��� ���	 � � � � � � � 
� ��� 	�� 		
 �� �� � �

Friday, May 4, 2012 8:15:00 NB RL+LL ��� ��� ��� �� �� 	� � 	�
 	�� ���� ���� � � � � � � � �� ��� ��� 		� ��� �� � �

Friday, May 4, 2012 8:30:00 NB RL+LL �	� ��� ��	 �
 �
 	� � 	�� 	�	 ���
 ���	 � � � � � � � 	� ��� ��� 	�	 ��� �� � �

Friday, May 4, 2012 8:45:00 NB RL+LL ��� ���� ��� ��� �� 	� � 	�� 	�� 
��� �
�� � � � � � � � 	� �	
 ��� 	�� ��� �� � �

Friday, May 4, 2012 9:00:00 NB RL+LL ��	 ��� ��� ��� 
	 	� � ��� 	�� 
��	 �
�� � � � � � � �� �� �� �
� �
� ��� �� 	 	

Friday, May 4, 2012 9:15:00 NB RL+LL ��� 
�� �	� �	 �� 	� � ��� ��
 ���
 ���
 � � � � � � � 	� 
� �	� �	� �� 	� � 	

Friday, May 4, 2012 9:30:00 NB RL+LL �	� ��� �
� �� �� 	� � ��� ��	 ���� ���� � � � � � � � �� �� ��	 �	� �� �� � �

Friday, May 4, 2012 9:45:00 NB RL+LL ��� ��� ��� �� �� 	� � ��
 ��� ���� �
�� � � � � � 	 	 	
 �� �	� ��� �� �� 	 �

Friday, May 4, 2012 10:00:00 NB RL+LL ��� 
�� ��� �� �� 	� � ��� ��� 
��� �
�	 � � � � � � � 	
 �� ��� ��� �� �� � �

Friday, May 4, 2012 10:15:00 NB RL+LL ��� ��� 	�� �� �
 �� � ��� ��� ���� ���	 � � � � � � � �� 
� �	� �� 

 �� � 	

Friday, May 4, 2012 10:30:00 NB RL+LL ��� 
�
 ��� �� �� �� � ��� ��� ���	 �
�
 � � � � � � � �� 
� ��
 ��� 
� 	� � �

Friday, May 4, 2012 10:45:00 NB RL+LL ��� 
�� 	�� �� �� 	� � ��� ��� ���� ���
 � � � � � � � 	� �� ��	 ��� �� 	� 
 �

Friday, May 4, 2012 11:00:00 NB RL+LL �	� 
�
 	�� 
� �� 	� � ��	 ��� 
��� ���	 � � � � � � � 		 �� �� ��� 
� 	� 	 �

Friday, May 4, 2012 11:15:00 NB RL+LL �	� 
�	 	�� 

 �� �� � ��� ��� ���� ���� � � � � � 	 	 �� �� ��� ��� 
� �� � 	

Friday, May 4, 2012 11:30:00 NB RL+LL ��� ��� ��� �
 �� 	� � ��
 ��� 
��� �
�� � � � � � 	 �� 	
 ��
 �	� �	
 �� 	� � �

Friday, May 4, 2012 11:45:00 NB RL+LL ��� 
�� 	�
 �� �� �� � ��� ��� 
��� ���
 � � � � � � � �� �� ��
 ��	 �� �� � �

Friday, May 4, 2012 12:00:00 NB RL+LL ��� 
�� 	�� �� �	 		 � ��� ��� ���� ���	 � � � � � � � �� 
� �	� ��� �� 	� � �

SpeedVehicle Classification



Route 24 NB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Friday 5/4/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, May 4, 2012 12:15:00 NB RL+LL �	� 
�� 	�� �� �� �� � ��� ��� 
��
 ���� � � � � � 	 � �� �� ��� ��� 
� �	 � �

Friday, May 4, 2012 12:30:00 NB RL+LL �
� 
�� �	� 
� �� 		 � ��� ��
 ���� ���� � � � � � � � �� �� ��� �	� �� 	� � �

Friday, May 4, 2012 12:45:00 NB RL+LL ��	 
�� ��� �� �� 	� � ��� ��� ���� ���
 � � � � � � � 		 
� �	� ��
 �� 	
 � �

Friday, May 4, 2012 13:00:00 NB RL+LL ��� 
�� �	� 
� �� �� � ��� ��� 
��� ���� � � � � � � � �� �� ��� �	� �
 �� � �

Friday, May 4, 2012 13:15:00 NB RL+LL ��� ��� �	� �
 
� 	� � ��� ��� 
��
 ���� � � � � � 	 �� �� ��	 ��� ��
 
� �� � �

Friday, May 4, 2012 13:30:00 NB RL+LL ��� ��� ��� �� �
 	� � ��� ��� 
��� �
�� � � � � � � � �� �� ��	 �	� �� �
 � �

Friday, May 4, 2012 13:45:00 NB RL+LL �	� ��� ��� �� 
� 	� � ��� ��	 
��� ���� � � � � � � � �� ��� ��� �	� 
� 	� � �

Friday, May 4, 2012 14:00:00 NB RL+LL �	� ��� ��� �� �� 	
 � ��� ��	 
��� ���� � � � � � � � �� �� ��� �	� �� �� � �

Friday, May 4, 2012 14:15:00 NB RL+LL �
� ��� ��� ��	 �� 	� � ��	 	�� 
��� ���
 � � � � � � � �� ��� ��� ��� �� 	� 	 �

Friday, May 4, 2012 14:30:00 NB RL+LL ��	 ��� ��	 ��� �� 	� � ��� 	�� 
��� ���� � � � � � � � �� ��
 �
� ��� �� 	� 	 	

Friday, May 4, 2012 14:45:00 NB RL+LL ��	 ��� ��� ��� �� �
 � ��� 	�� 
��
 ���� � � � � � � � �� ��� ��	 ��	 ��� 	� � �

Friday, May 4, 2012 15:00:00 NB RL+LL ��� ��� ��� �	� 
� �� � ��� ��� 
��� ���� � � � � � � � �� ��� ��� ��
 �� � � �

Friday, May 4, 2012 15:15:00 NB RL+LL �
� ��� ��	 ��� �
 	� � ��	 	�� 
��� ���� � � � � � � � �� ��� �
� �	� �� �� � �

Friday, May 4, 2012 15:30:00 NB RL+LL 
�
 ��� ��
 ��� 
� 	� � ��� 	�� ���� �
�� � � � � � � � 	� ��� ��� ��
 ��� 		 � 	

Friday, May 4, 2012 15:45:00 NB RL+LL 
�� ��
 ��� ��� �� �� � 	�� 	�� ���� �
�� � � � � � 	 � �� �� ��� ��� ��� 	� � �

Friday, May 4, 2012 16:00:00 NB RL+LL ��� ��� ��� �	� 
� �
 � ��� 	�� ���� �
�� � � � � � � 
 �� �� ��
 ��� ��
 �� 	 	

Friday, May 4, 2012 16:15:00 NB RL+LL ��� ��� ��	 �� �� �� � ��	 ��� ���� �
�� � � � � � � � �� �� ��� ��� ��� 	
 � �

Friday, May 4, 2012 16:30:00 NB RL+LL �
� ��� ��	 ��� 
� � � ��	 	�� 
��� �
�� � � � � � 	 	 �� ��� ��� ��� ��� 	� 
 �

Friday, May 4, 2012 16:45:00 NB RL+LL ��
 ��� ��� ��	 �� �� � ��� ��� ���	 �
�� � � � � � � � �� �� ��� ��� ��� 	� � 	

Friday, May 4, 2012 17:00:00 NB RL+LL ��	 ��� ��	 �� 
� �� � ��� ��� ���	 ���� � � � � � � � �	 
� ��� �
� �	� �� � �

Friday, May 4, 2012 17:15:00 NB RL+LL �
� ��� ��� �� 
� �� � ��	 	�� 
��� �
�� � � � � � � � �� ��� ��� �
� ��� 	
 � �

Friday, May 4, 2012 17:30:00 NB RL+LL ��� ��� ��� ��� 
� �
 � ��� 	�� ���
 ���� � � � � � � 	 �� �� ��� ��� ��� �� �� �

Friday, May 4, 2012 17:45:00 NB RL+LL �
� ��� ��	 �� �� �� � ��	 ��� ���� ���� � � � � � � � 	� �� ��� �
� �		 �	 � �

Friday, May 4, 2012 18:00:00 NB RL+LL �	� ��	 ��� ��� �� � � ��� ��	 
��� ���� � � � � � � � 	� �� ��� ��� �� �� � �

Friday, May 4, 2012 18:15:00 NB RL+LL ��� 
�� �	� �� �	 � � ��� ��� ���	 �
�� � � � � � � � 	� 
� ��� ��� �
 	� 
 �

Friday, May 4, 2012 18:30:00 NB RL+LL ��� ��� ��� �� �� � � ��	 ��� ���� �
�� � � � � � � � �� �� �� �	� �� 	� �� �

Friday, May 4, 2012 18:45:00 NB RL+LL ��	 ��
 	�� �� �� � � ��� ��	 
��� �
�� � � � � � � � �� 
	 �
 ��� �� �	 � �

Friday, May 4, 2012 19:00:00 NB RL+LL �	� ��� 	�� �� �� � � ��� ��� ���� ���� � � � � � � 	 �� �� �� ��� �� 	� � �

Friday, May 4, 2012 19:15:00 NB RL+LL ��
 ��� 	�� �� �� � � ��� ��� ���� ���
 � � � � � � � �� 
� �� �
 
	 	� � �

Friday, May 4, 2012 19:30:00 NB RL+LL ��� ��� 	�� �� �
 � � ��� ��� ���� ���� � � � � � � 	 �� �� �	 �� 
� 	� � �

Friday, May 4, 2012 19:45:00 NB RL+LL 	�
 ��� ��� �	 � � � ��� 
�� ���� �
�
 � � � � � � � � �� �� �� �� �� � �

Friday, May 4, 2012 20:00:00 NB RL+LL 	�� ��	 ��� �� �� � � ��� ��� ���� ���� � � � � � � � � �� �� 
� �� �� � �

Friday, May 4, 2012 20:15:00 NB RL+LL 	�� ��	 ��� �� �� � � ��
 ��� 
��� ���� � � � � � � � �� �
 �	 �
 	� � 	 �

Friday, May 4, 2012 20:30:00 NB RL+LL 		� ��� ��� �� �	 � � ��� ��� 

�� ���� � � � � � � 	 	� 
� 
� �
 �� � � �

Friday, May 4, 2012 20:45:00 NB RL+LL 	�� ��� ��� �� � � � ��� ��� 
��
 ���� � � � � � � �� 	� �� �� �� �� � � �

Friday, May 4, 2012 21:00:00 NB RL+LL ��� 	�� ��� 	� �� � � ��� ��� 

�� ���� � � � � � � �� 	� �� �� �� 	� � � �

Friday, May 4, 2012 21:15:00 NB RL+LL 	�� ��� ��
 �� � � � ��	 ��� 
��� ���
 � � � � � � � �� �� 
� �� 	� � 	 �

Friday, May 4, 2012 21:30:00 NB RL+LL ��
 	�� ��� �� � � � ��	 ��� 
��� �	�
 � � � � � � � �� �� �� �� �� � 	 �

Friday, May 4, 2012 21:45:00 NB RL+LL ��� 	�� ��� 		 
 � � ���� ���� 
��� ���� � � � � � � � �� 	
 �� �� 	� � � �

Friday, May 4, 2012 22:00:00 NB RL+LL ��� 	�� ��� 		 � � � ���� ���� 
��� ���� � � � � � � � 	� �� �� 	� �
 � � �

Friday, May 4, 2012 22:15:00 NB RL+LL �
� 	�� ��� �� � � � ���� ���� 

�� ���� � � � � � 	 � �
 �� �� �� �� � � �

Friday, May 4, 2012 22:30:00 NB RL+LL ��� 	�� �	� �� � � � �	�� ���� 
��� �
�� � � � � � � 	 �	 	� �
 �	 		 
 � �

Friday, May 4, 2012 22:45:00 NB RL+LL �
� 	�� ��� 	� � � � ���� ���� 
��� ���� � � � � � � 	 �� �� �� �� 	� � 	 �

Friday, May 4, 2012 23:00:00 NB RL+LL �	� ��� ��� �� � � � ���� ���
 
��	 ���� � � � � � � 
 �	 	� �� 	� �� 	 � �

Friday, May 4, 2012 23:15:00 NB RL+LL �� ��� �� � 	 � � ���	 ���� 
��	 ���� � � � � � � � � �� �
 	� �� � � �

Friday, May 4, 2012 23:30:00 NB RL+LL ��� ��
 �� 	� � � � ���� ���� 
��� ���
 � � � � � � � � �� �� 	� �
 
 � �

Friday, May 4, 2012 23:45:00 NB RL+LL ��� ��
 �� �� � 	 � ���� ���� 
��� ���� � � � � � � � �	 �� 		 �	 	� � � �

Totals 36828 5.5 25776 6393 3465 1190 4 13.7 13.4 69.1 76.1 1 1 7 41 64 138 441 2081 6634 9770 9788 5972 1564 259 67

Vehicle Classification Speed



Route 24 NB bewteen

north of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Friday 5/4/2012 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:15 AM 3555 13.1 2629 539 311 76 0 2.1 1.8

MID-DAY 11:30 AM 1828 6.8 1223 316 196 93 0 4.0 3.7

PM 3:15 PM 2370 8.5 1562 464 272 71 1 3.1 2.8

Vehicle Classification



Route 24 NB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Saturday 5/5/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, May 5, 2012 0:00:00 NB RL+LL �� ��� �� �� � � � ���� ���� 
��� ���� � � � � � � 	 � 	� 	� 	� �
 � � �

Saturday, May 5, 2012 0:15:00 NB RL+LL �� ��� �� � � � � �
�� �
�� 
��� ���� � � � � � 	 � � �� �� � � � � �

Saturday, May 5, 2012 0:30:00 NB RL+LL �� ��� �
 � � 	 � ���
 ���� 
��
 ���� � � � � � � � � �� �� 		 
 � � �

Saturday, May 5, 2012 0:45:00 NB RL+LL �	 ��
 �� � 	 � � �	�� �	�
 
��� ���� � � � � � � � 	 �� �� � � � � �

Saturday, May 5, 2012 1:00:00 NB RL+LL �	 ��� �	 � � � � �	�� �	�
 
��� ���� � � � � � � � � �
 �� � � � � �

Saturday, May 5, 2012 1:15:00 NB RL+LL �� ��� �� � 	 � � ���� ���
 
��� �
�� � � � � � � � � �� � �� 
 � � �

Saturday, May 5, 2012 1:30:00 NB RL+LL �	 ��� 	� � 	 � � �
�� �
�� 
��� ���� � � � � � � � � 
 � � � � � �

Saturday, May 5, 2012 1:45:00 NB RL+LL �	 ��� �� 	 � 
 � �	�� �	�� 

�� ���� � � � � � � 	 � �� �� � 	 	 � �

Saturday, May 5, 2012 2:00:00 NB RL+LL �	 ��
 �	 
 � � � �	�� �	�
 
��	 �
�� � � � � � � � � �� � � � 	 � �

Saturday, May 5, 2012 2:15:00 NB RL+LL �� ��� 	� � � � � ���� ���� 
��� ���� � � � � � � � � � 
 
 � � � �

Saturday, May 5, 2012 2:30:00 NB RL+LL �� ��� 	� � 	 � � ���� ���
 

�� ���� � � � � � � � � �� �� �	 � 	 � �

Saturday, May 5, 2012 2:45:00 NB RL+LL �	 ��
 	� 	 � � � �
�� ���� 
��
 ���� � � � � � � � � � �� � � � � �

Saturday, May 5, 2012 3:00:00 NB RL+LL �� ��� 	� 	 	 � � ���� ���� 

�
 ���� � � � � � � � � 
 �� � � � � �

Saturday, May 5, 2012 3:15:00 NB RL+LL �� ��� �� 	 	 	 � ���� ���� 
��� ���� � � � � � � � 	 �	 � 
 � � � �

Saturday, May 5, 2012 3:30:00 NB RL+LL �� ��� �� � � � � �
�� �
�� 
��� ���� � � � � � � � � �� �� �� � 	 	 �

Saturday, May 5, 2012 3:45:00 NB RL+LL �� ��� �� �� � 
 � ���� ���� 

�
 ���� � � � � � � � 
 �� 	� �	 � � � �

Saturday, May 5, 2012 4:00:00 NB RL+LL �� ��� �� � � � � ���� ���� 
��� ���� � � � � � � � � � �� �� � 	 � �

Saturday, May 5, 2012 4:15:00 NB RL+LL �
 ��� �
 � � 	 � ���� ���� 
��� ���� � � � � � � � 	 �	 �� � � � � �

Saturday, May 5, 2012 4:30:00 NB RL+LL 
	 ��� �	 �	 � � � 	��� 	��� 
��� �
�� � � � � � � � � � �� �� �	 � � �

Saturday, May 5, 2012 4:45:00 NB RL+LL �� ��	 �� �	 �� 	 � 	��� 		�� 
��� ���� � � � � � � � � �� 	� �� �� � � �

Saturday, May 5, 2012 5:00:00 NB RL+LL �� ��� 

 �� 
 � � ���� ���� 
��� �
�� � � � � � � 	 � �� 	� �� �� 
 � �

Saturday, May 5, 2012 5:15:00 NB RL+LL ��� ��� �� 	� � � � ���� ���	 ���� �
�� � � � � � � � � �� 	� 	� 	� � � �

Saturday, May 5, 2012 5:30:00 NB RL+LL ��� 	�� �
 �� �� � � �	�
 �	�� 
��� ���� � � � � � � � � 	� �� 	� 	
 � � �

Saturday, May 5, 2012 5:45:00 NB RL+LL ��� 	�� ��� �� 	� � � ��� ��� ���	 ���
 � � � � � � � � �� �� 
� �� �� 	 �

Saturday, May 5, 2012 6:00:00 NB RL+LL 		� ��	 ��� �� �� �� � ��� ��� �	�� ���� � � � � � � � �� 		 �
 �� 
� �� 
 �

Saturday, May 5, 2012 6:15:00 NB RL+LL 	�� ��
 ��� �� 	� � � ��� 
�� �	�	 ���� � � � � � � 	 � �� �� 
� �� �� � 	

Saturday, May 5, 2012 6:30:00 NB RL+LL ��� ��� 	�
 
� 	� � � ��� ��� �	�� ���� � � � � � � � � 	� 
� �� �	 �� �� �

Saturday, May 5, 2012 6:45:00 NB RL+LL 	�� ��� 	�
 �� 	
 � � 
�	 
�� ���� ���
 � � � � � � � � �	 �	 
� �� �� � �

Saturday, May 5, 2012 7:00:00 NB RL+LL 	
� ��
 	�� �	 �� � � 
�� 
�� ���� ���� � � � � � � � �� �� 
� �� �� 	� � �

Saturday, May 5, 2012 7:15:00 NB RL+LL 	
� ��
 ��� �� �
 �� � 
�� 
�� ���� ���� � � � � � � 	 � 	
 
� �� 
� �� 	 


Saturday, May 5, 2012 7:30:00 NB RL+LL ��	 ��� 	
� 
� �� �� � ��� ��� �	�� ���� � � � � � � � � �� �� ��� �� �� � 	

Saturday, May 5, 2012 7:45:00 NB RL+LL ��� ��
 	�
 
� 	� � � ��	 ��� �	�� ���� � � � � � � � �	 �� �� ��� �� 	� � �

Saturday, May 5, 2012 8:00:00 NB RL+LL ��� ��� 	�� �� 	� � � ��� ��� ���� ���
 � � � � � � � � �� �� �	� �� �	 � �

Saturday, May 5, 2012 8:15:00 NB RL+LL ��
 ��� 	
� �� �� 
 � ��� ��� �	�� ���� � � � � � � � � �� �
 �� �� �� � 	

Saturday, May 5, 2012 8:30:00 NB RL+LL ��� ��� 	�	 
� 	� � � ��� ��� �	�� ���	 � � � � � � � 
 �� �� ��� �� �� 
 �

Saturday, May 5, 2012 8:45:00 NB RL+LL ��	 ��� 	�� �� �
 
 � ��� ��
 �	�� ���� � � � � � � � � �� �� ��� �� �� � 	

Saturday, May 5, 2012 9:00:00 NB RL+LL �
� ��� 	�� �� �� �� � ��� ��� �	�� ���� � � � � � � � 
 �� �
 �� ��� 	� � 	

Saturday, May 5, 2012 9:15:00 NB RL+LL ��� ��� 	�� 
� 	� �	 � ��
 ��� ���� ���� � � � � � � � �� �� �� ��� ��� �
 � �

Saturday, May 5, 2012 9:30:00 NB RL+LL ��� ��� 	�� 
� 	� � � ��� ��� ���� ���� � � � � � � 	 �� �	 �
 �� ��� 	� � �

Saturday, May 5, 2012 9:45:00 NB RL+LL ��� ��� ��� 
� 	� � � ��
 ��� ���� ���� � � � � � � � �� �� ��� ��	 �� 	� 
 �

Saturday, May 5, 2012 10:00:00 NB RL+LL ��� ��� ��� �� 	� � � ��� ��� ���	 ���	 � � � � � � � �	 
� ��� �	� �
 �� � �

Saturday, May 5, 2012 10:15:00 NB RL+LL ��� ��� ��	 
	 	� � � ��� ��	 ���� �
�� � � � � � � � �� �� ��� �	� �� �� � �

Saturday, May 5, 2012 10:30:00 NB RL+LL ��� ��� ��� 
� �� � � ��� ��� ���� ���� � � � � � � � �� 
	 ��� �	� �
 	� � �

Saturday, May 5, 2012 10:45:00 NB RL+LL ��� ��� ��
 
� �� � � ��� ��� ���� ���� � � � � � � � �� �� �	� ��	 ��� �� � �

Saturday, May 5, 2012 11:00:00 NB RL+LL ��� 
�� �
� 
� �� � � ��� ��
 ���	 ���� � � � � � � � 	� �
 �	� ��� �
 �� � �

Saturday, May 5, 2012 11:15:00 NB RL+LL ��� 
�� ��� �� 	
 �� � ��
 ��� ���
 ���� � � � � � � � �� 
� ��� ��� ��� 	� � �

Saturday, May 5, 2012 11:30:00 NB RL+LL ��� 
�� ��� �� 	� � � ��� ��� ���� ���� � � � � � � � 	
 �� ��� ��� ��� 	� � �

Saturday, May 5, 2012 11:45:00 NB RL+LL �

 
�	 ��� �� �� � � ��� ��
 ���� ���� � � � � � � � � 
� �	� ��� ��
 �� � �

Saturday, May 5, 2012 12:00:00 NB RL+LL ��
 
�� ��� �� �� � � ��� ��� ���	 ���� � � � � � � 
 	� �� ��� ��	 �� �� � �

Vehicle Classification Speed



Route 24 NB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Saturday 5/5/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, May 5, 2012 12:15:00 NB RL+LL ��� 
�� ��
 
� 	� � � ��� ��� ���� �
�� � � � � � � � �� �� ��� ��� �� �	 � �

Saturday, May 5, 2012 12:30:00 NB RL+LL ��	 
�� ��
 �� �� � � ��� ��� ���
 ���	 � � � � � � � �� �
 ��� ��� �� �� 	 �

Saturday, May 5, 2012 12:45:00 NB RL+LL ��� 
�� ��
 

 �� � � ��� ��� ���� ���� � � � � � � � 	� �� �	� ��� �� 	
 � �

Saturday, May 5, 2012 13:00:00 NB RL+LL ��� 
�� ��	 �� 	� � � ��
 ��� ���� ���� � � � � � � � �� 
� �	� ��� �� 	� � 	

Saturday, May 5, 2012 13:15:00 NB RL+LL ��� 
�	 �
� �� �� � � ��� ��
 ���� ���� � � � � � � � 		 �	 �		 �		 �� 	� � �

Saturday, May 5, 2012 13:30:00 NB RL+LL ��	 ��� ��� �� 	� � � ��� ��� ���� �
�� � � � � � � � �� 
� �	� �	� �� 	
 � �

Saturday, May 5, 2012 13:45:00 NB RL+LL ��� 
�	 �
� �	 �� � � ��� ��
 ���� �
�
 � � � � � � 	 �� �	 ��� ��� �� 	� � �

Saturday, May 5, 2012 14:00:00 NB RL+LL ��� 
�	 ��� �� �	 	 � ��� ��� ���� ���	 � � � � � � � �
 
� �	
 ��� ��� �� �� �

Saturday, May 5, 2012 14:15:00 NB RL+LL �

 
�� ��	 �� �� � � ��� ��
 ���� ���� � � � � � � � 	� �� ��� ��� �� 	� 
 �

Saturday, May 5, 2012 14:30:00 NB RL+LL ��� 
�� ��� �� �� � � ��
 ��� ���
 �
�� � � � � � � � �� �� ��� ��
 ��� 	� � �

Saturday, May 5, 2012 14:45:00 NB RL+LL ��� 
�� �
	 �� �� � � ��� ��
 ���� ���� � � � � � � � 	� �� ��� �
 �	 �� 
 	

Saturday, May 5, 2012 15:00:00 NB RL+LL ��� 
�� �
� �� �� � � ��� ��
 ���	 ���� � � � � � � � �	 

 �� ��� ��� �� � �

Saturday, May 5, 2012 15:15:00 NB RL+LL �
� ��� ��	 �� 	� � � ��� ��
 ���� ���	 � � � � � � � �� �� ��� ��
 �	� 		 � 	

Saturday, May 5, 2012 15:30:00 NB RL+LL ��� 
�� �
� �� �� 	 � ��� ��� ���� �
�
 � � � � � � � �
 �� �	� ��� �� �� � �

Saturday, May 5, 2012 15:45:00 NB RL+LL ��� 
�� �
� �� �� � � ��� ��� ���� ���� � � � � � � � �� 
	 ��� ��� �� �� �� �

Saturday, May 5, 2012 16:00:00 NB RL+LL ��� 
�� ��
 �� �� 	 � ��� ��� ���� ���
 � � � � � � � � 
� ��	 ��� ��	 �� �� �

Saturday, May 5, 2012 16:15:00 NB RL+LL ��	 ��� ��� �� 	� 	 � ��� ��� ���� ���� � � � � � � 	 �	 �� ��� ��� �� �� � �

Saturday, May 5, 2012 16:30:00 NB RL+LL ��� 
�� ��� �� �� � � ��� ��� ���� �
�
 � � � � � � � � 
� �	
 ��� �� �� � 	

Saturday, May 5, 2012 16:45:00 NB RL+LL �
� ��� �
� 
� 	� � � ��� ��� ���� ���� � � � � � � � �� �	 �� ��� ��� 	� � �

Saturday, May 5, 2012 17:00:00 NB RL+LL ��� ��� ��� �� �� � � ��� ��� ���
 ���� � � � � � � � �� 
� �� ��� �� �� 	 �

Saturday, May 5, 2012 17:15:00 NB RL+LL ��� 
�	 �

 �
 �� � � ��� ��� ���� ���� � � � � � � � �	 
� �	� ��� ��� �� 	 �

Saturday, May 5, 2012 17:30:00 NB RL+LL ��� ��� ��
 

 	� � � ��� ��	 ���� ���� � � � � � � � � �� �
 �	
 ��� 	� 
 �

Saturday, May 5, 2012 17:45:00 NB RL+LL �	� ��� ��� 
� 	� � � ��	 ��� �	�� ���� � � � � � 	 � � �� ��� �� ��� �� �� 	

Saturday, May 5, 2012 18:00:00 NB RL+LL ��� ��� 	�� �� 	
 � � ��� ��� ���� ���	 � � � � � � � �� �
 ��� �� 
	 	� � 	

Saturday, May 5, 2012 18:15:00 NB RL+LL ��� ��� ��	 
� �� 	 � ��� ��� ���	 ���� � � � � � � � �� �	 ��	 �	� �� 	
 � �

Saturday, May 5, 2012 18:30:00 NB RL+LL ��� ��� 	�� 
� 	� � � ��� ��� ���� ���� � � � � � � � �� �� �� ��� �	 	� � �

Saturday, May 5, 2012 18:45:00 NB RL+LL ��� ��� 	�� �� 	� � � ��� ��� ���� ���� � � � � � � � � �� 
� �� �� 	� 	 �

Saturday, May 5, 2012 19:00:00 NB RL+LL ��� ��
 	�� 
� 	� � � ��� ��� ���� ���� � � � � � � � � �� �� �� �� �� � �

Saturday, May 5, 2012 19:15:00 NB RL+LL ��� ��� 	�� �� �� � � ��� ��� ���� ���� � � � � � � � �� �� �� �
 �� 	� � 	

Saturday, May 5, 2012 19:30:00 NB RL+LL ��� ��� 	�	 �	 �
 � � ��� ��� ���� ���	 � � � � � � � �� �
 
� �� 
� 		 � �

Saturday, May 5, 2012 19:45:00 NB RL+LL 	�� ��� ��� �� �� � � ��
 ��� ���� ���� � � � � � � 	 �	 	� �� �	 �� �	 
 �

Saturday, May 5, 2012 20:00:00 NB RL+LL 	�� ��
 	�� �� �� 	 � 
�� 
�� ���� �
�� � � � � � � � �
 �� �	 �� �� �� 
 �

Saturday, May 5, 2012 20:15:00 NB RL+LL 	�
 ��� ��� �� �� � � ��
 ��� 
��	 �
�� � � � � � � � 	� �� �
 
� �� �	 � 	

Saturday, May 5, 2012 20:30:00 NB RL+LL 	
� ��� 	�� �� �� 	 � 
�� 
�
 
��� ���� � � � � � � � �� 
� �	 �� �� 	 � �

Saturday, May 5, 2012 20:45:00 NB RL+LL 	�� 	�� ��	 	� �� � � ��	 ��� 
��� ���� � � � � � � � �� �	 �� �� �� � 	 	

Saturday, May 5, 2012 21:00:00 NB RL+LL 		� 	�� ��� �� 
 � � ��� ��� 
��� ���� � � � � � � � �� �� 
� �� �� � � �

Saturday, May 5, 2012 21:15:00 NB RL+LL 	�� 	�� ��
 		 � � � ��� ��� 
��� ���� � � � � � � � 	� �� 
� �� 		 � � �

Saturday, May 5, 2012 21:30:00 NB RL+LL 	�� 	�� ��	 �� � � � ��
 ��� 

�� ���� � � � � � � � �� �
 �
 �	 �� � � �

Saturday, May 5, 2012 21:45:00 NB RL+LL ��
 	�� �
� 	� �� � � ��	 ��� 
��� ���� � � � � � � � �
 �� �� 
� 	
 � � �

Saturday, May 5, 2012 22:00:00 NB RL+LL 	�� 	�
 �
� �� � � � ��� ��
 
��� ���� � � � � � � � �� �� 
� �� 	� � � �

Saturday, May 5, 2012 22:15:00 NB RL+LL 		� ��� ��� �	 � 	 � ��� ��� 

�
 ���� � � � � � � � 	
 
� �� �
 	� � � �

Saturday, May 5, 2012 22:30:00 NB RL+LL ��� 	�	 ��	 	� � 	 � ���� ���	 
��� ���� � � � � � � � � �	 �
 �� 	� �� 	 �

Saturday, May 5, 2012 22:45:00 NB RL+LL 	�� 	�� ��� �	 
 � � ��� ��� 
��	 ���	 � � � � � � � 	� �� �� 
� �� � � �

Saturday, May 5, 2012 23:00:00 NB RL+LL ��	 ��� ��� 	� � 	 � �	�� �	�� 
��� ���� � � � � � � � �� �� �� �� �
 
 � �

Saturday, May 5, 2012 23:15:00 NB RL+LL �	� ��� ��	 �� 	 � � ���	 ���� 
��� ���� � � � � � � � �� 	� �� �
 �� � � �

Saturday, May 5, 2012 23:30:00 NB RL+LL �	
 ��
 ��� �� � � � ���� ���� 
��� �
�� � � � � � � � �� 	� �
 	� �� 
 � 	

Saturday, May 5, 2012 23:45:00 NB RL+LL �� ��� 
� �� � � � 	��� 	��� 
��� �
�� � � � � � � 	 � �� 	� 	� �� 	 � �

Totals 27581 3.8 20955 4451 1751 423 1 13.3 13.1 70.1 77.0 3 0 1 0 0 12 148 1063 4069 6838 7659 5565 1804 324 95

Vehicle Classification Speed



Route 24 NB bewteen

north of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Saturday 5/5/2012 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 1680 5.6 1277 265 112 26 0 4.3 4.1

MID-DAY 12:15 PM 1970 6.4 1530 297 121 22 0 3.6 3.4

PM 3:15 PM 1944 6.2 1455 334 145 10 0 3.7 3.5

Vehicle Classification



Route 24 NB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Sunday 5/6/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, May 6, 2012 0:00:00 NB RL+LL ��� ��� �� �� 
 � � ���� �
�� 
��� ���� � � � � � � � � 	� �
 	� � 	 � �

Sunday, May 6, 2012 0:15:00 NB RL+LL �� ��� 
� 
 � � � 	��� 	��� ���	 ���� � � � � � � � � �	 	� 	� � � � �

Sunday, May 6, 2012 0:30:00 NB RL+LL 
� ��� �� � � � � 	
�� 	��� 
��� ���� � � � � � � � � �� 	� �� �� � � �

Sunday, May 6, 2012 0:45:00 NB RL+LL �� ��� �� � 	 � � �
�� �
�� 
��� ���� � � � � � � � � �� �� �� �� � � �

Sunday, May 6, 2012 1:00:00 NB RL+LL 
� ��� �� 
 � � � 	
�� 	��� ���� ���� � � � � � � � � � 	� �
 �	 � 	 �

Sunday, May 6, 2012 1:15:00 NB RL+LL �	 ��� �� � � � � 		�� 	��� 
��� �
�� � � � � � � � 
 �� 		 	� �� � � �

Sunday, May 6, 2012 1:30:00 NB RL+LL 
� ��� �� � � 	 � 	��
 	��� 
��� ���� � � � � � � � 	 �	 �� 	� 	 � � �

Sunday, May 6, 2012 1:45:00 NB RL+LL �� ��� �� � � � � �
�� �
�� 
��
 ���� � � � � � � � � �� �� �� � � � �

Sunday, May 6, 2012 2:00:00 NB RL+LL �
 ��
 �� � � 	 � ���� ���� 

�
 �	�� � � � � � � � 
 �	 �� �� � � � �

Sunday, May 6, 2012 2:15:00 NB RL+LL �� ��
 �� � 	 � � ���� ���
 
��� ���� � � � � � � � � �	 �� � � � � 	

Sunday, May 6, 2012 2:30:00 NB RL+LL �� ��� 	� � � 	 � ���� ���� 
��� ���� � � � � � � 	 � � 
 � � 	 � �

Sunday, May 6, 2012 2:45:00 NB RL+LL �	 ��
 �� � � � � �	�� �	�
 
��� �
�� � � � � � � � 	 �� �� � � � � �

Sunday, May 6, 2012 3:00:00 NB RL+LL �	 ��� 	� 
 	 � � �
�� �
�� �	�� ���� � � � � � � � � � � � � � � 	

Sunday, May 6, 2012 3:15:00 NB RL+LL 	
 ��� �� � 	 � � 
��	 
��� 
��	 ���� � � � � � � � 	 � �	 � � � � �

Sunday, May 6, 2012 3:30:00 NB RL+LL 	� ��� 	� � � � � 
��� 
��� 
��� �
�� � � � � � � � 	 � � � 	 � � �

Sunday, May 6, 2012 3:45:00 NB RL+LL �� ��� 	� � � � � 
��� ���� 
��	 �
�� � � � � � � � � � �� � � � � �

Sunday, May 6, 2012 4:00:00 NB RL+LL 	
 ��� �� � 	 � � 
��	 
��� 
��	 �
�� � � � � � � � � � � � � 	 � �

Sunday, May 6, 2012 4:15:00 NB RL+LL �
 ��� �� 	 � � � ���� ���� ���	 ���� � � � � � � � � � � �� � 	 � �

Sunday, May 6, 2012 4:30:00 NB RL+LL �� ��� 	� 	 	 � � ���� ���� 
��� �	�� � � � � � 	 � � � �� � 	 	 � �

Sunday, May 6, 2012 4:45:00 NB RL+LL �	 ��
 	� � � 	 � �	�� �	�
 ���	 ���� � � � � � � � � �� �	 � 
 	 � �

Sunday, May 6, 2012 5:00:00 NB RL+LL �� ��
 �� � 	 	 � ���� ���� ���� ���� � � � � � � � � � �� �� � � � 	

Sunday, May 6, 2012 5:15:00 NB RL+LL �� ��� �� � 	 � � ���� ���� 
��� �
�� � � � � � � � � � 	� �� � � � �

Sunday, May 6, 2012 5:30:00 NB RL+LL �� ��� �� �� � 	 � 	��� 	��� ���� ���
 � � � � � � � � � �� 	� �
 	 	 �

Sunday, May 6, 2012 5:45:00 NB RL+LL �� ��	 
� �	 
 	 � 	��� 	��	 ���� ���� � � � � � � � � �� �� 	� �� � � �

Sunday, May 6, 2012 6:00:00 NB RL+LL ��� ��� �� �� � 	 � �
�� �
�� �	�
 ���� � � � � � � � 	 �� �
 	� �� �	 � �

Sunday, May 6, 2012 6:15:00 NB RL+LL ��� ��� �� �� � � � �
�� �
�� �	�
 ���� � � � � � � � 	 �� 	� 	
 �� �� � �

Sunday, May 6, 2012 6:30:00 NB RL+LL ��� ��� �	� �� � � � �	�	 ���� �	�� ���� � � � � � 	 � � �� 	� �� �� � � 	

Sunday, May 6, 2012 6:45:00 NB RL+LL �
� 	�� ��� 	� � � � ���� ���� �	�� ���� � � � � � � � � �� 	� 
� �� �
 � �

Sunday, May 6, 2012 7:00:00 NB RL+LL ��� ��� ��� �� � 	 � ���� ���� ���� ���	 � � � � � � � � �� �� �� 		 �
 � �

Sunday, May 6, 2012 7:15:00 NB RL+LL �
� 	�	 �		 �� �� 	 � ���� ���� �	�� ���� � � � � � � � 	 		 	� �� �� �� 
 �

Sunday, May 6, 2012 7:30:00 NB RL+LL 	�	 	�� ��� �� � 	 � ��� ��� ���� ���� � � � � � � � 
 �
 �� �� �� 	� �	 �

Sunday, May 6, 2012 7:45:00 NB RL+LL 	�� 	�� ��� 	� �	 	 � ��� ��� ���	 ���� � � � � � � � � �� �� 
� �	 �� 
 �

Sunday, May 6, 2012 8:00:00 NB RL+LL 	�� 	�� �
	 	� � 
 � ��� ��
 ���� ���� � � � � � � � � 	� �� �� �� 	� 
 �

Sunday, May 6, 2012 8:15:00 NB RL+LL 	�� 	�� ��� �� � 	 � ��� ��� ���� ���� � � � � � � � �� 	� �� 
� �� 	� � �

Sunday, May 6, 2012 8:30:00 NB RL+LL 	�� 	�� ��� �� �� � � ��� ��� �	�� ���� � � � � � � � � 	� �
 �� �� 	� � �

Sunday, May 6, 2012 8:45:00 NB RL+LL 	
� ��	 	�� �� � � � 
�� 
�� ���� ���� � � � � � � � � 		 �� �� 
� �� 
 �

Sunday, May 6, 2012 9:00:00 NB RL+LL 	�
 ��� 	�
 �� �	 � � 
�� 
�� ���� ���� � � � � � � � � �� �� �� �� �� �� 


Sunday, May 6, 2012 9:15:00 NB RL+LL 	�� ��� 	�� �� �� 	 � 
�� ��� ���� �
�� � � � � � � � � �	 �� �� 
� �
 � �

Sunday, May 6, 2012 9:30:00 NB RL+LL ��	 ��� 	�� �� �� 
 � ��� ��� �	�� ���
 � � � � � � � 
 �� �� ��� �	 	� � �

Sunday, May 6, 2012 9:45:00 NB RL+LL ��� ��� 	

 �� �� � � ��� ��	 �	�� ���� � � � � � � � � �� �� ��� �� �� 
 �

Sunday, May 6, 2012 10:00:00 NB RL+LL ��� ��
 	�
 �� �� � � ��� ��� ���
 ���� � � � � � � 	 �� �
 �� �� �� �� � 	

Sunday, May 6, 2012 10:15:00 NB RL+LL ��
 ��� ��� 
� �� 
 � ��� ��� ���	 ���� � � � � � � 	 
 �	 �� ��� �� 	� � �

Sunday, May 6, 2012 10:30:00 NB RL+LL �	� ��� �	� �� 	� � � ��	 ��� �	�� ���� � � � � � � � � �� �� ��� ��� �
 � �

Sunday, May 6, 2012 10:45:00 NB RL+LL ��� 
�� �
� �
 	� 	 � ��� ��
 ���� ���� � � � � � � � �� 
� ��� ��� �� �	 � 	

Sunday, May 6, 2012 11:00:00 NB RL+LL ��� ��
 ��� �
 	� � � ��� ��� ���	 ���� � � � � � � � �� �� �� ��� ��� �� � �

Sunday, May 6, 2012 11:15:00 NB RL+LL ��� ��
 ��	 
� 	� � � ��� ��� ���� ���� � � � � � � � �� �� �� ��� �� �� � �

Sunday, May 6, 2012 11:30:00 NB RL+LL ��� 
�� ��
 
� 	
 � � ��� ��
 ���� ���� � � � � � � 	 �� �
 �	� �		 ��� �� � 	

Sunday, May 6, 2012 11:45:00 NB RL+LL �
� ��� �
� 
� 	� � � ��� ��� �	�� ���� � � � � � � � 
 �� ��� ��� ��� �� �� �

Sunday, May 6, 2012 12:00:00 NB RL+LL ��� ��� ��� �� 		 � � ��	 ��� ���� ���� � � � � � � 
 �� �� ��� ��� �� �� � 	

Vehicle Classification Speed



Route 24 NB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Sunday 5/6/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, May 6, 2012 12:15:00 NB RL+LL ��� ��� ��� 
� 	� 	 � ��� ��� ���� ���� � � � � � � � �� 
	 ��� ��� �� 	� � �

Sunday, May 6, 2012 12:30:00 NB RL+LL ��� ��� ��� 
� 	� 	 � ��� ��� ���� ���� � � � � � � � �	 �� ��� ��� ��� 	� � 	

Sunday, May 6, 2012 12:45:00 NB RL+LL ��� 
�� ��� �� 	� � � ��� ��� ���� �
�� � � � � � � � �� �� �	� ��
 �� �� � �

Sunday, May 6, 2012 13:00:00 NB RL+LL ��� ��� ��� 
� �� � � ��� ��
 ���	 ���� � � � � � � � �� 
� �	� ��� �
 �
 � �

Sunday, May 6, 2012 13:15:00 NB RL+LL ��	 
�� ��� �� 	� �� � ��� ��� ���	 ���� � � � � � � � �
 �� �	� �	
 ��	 �� �� �

Sunday, May 6, 2012 13:30:00 NB RL+LL ��� 
�� ��� 
� 	� � � ��� ��
 ���� ���� � � � � � � 	 �� �� ��� ��� �
 �� � �

Sunday, May 6, 2012 13:45:00 NB RL+LL ��� 
�� ��� �� �� � � ��� ��� ���� �
�� � � � � � � � �
 �
 �	� ��� ��	 	� 	 �

Sunday, May 6, 2012 14:00:00 NB RL+LL ��� 
�� ��� �	 �� 	 � ��� ��� ���� ���� � � � � � � � 	� �� �	� �	� �� 	� � �

Sunday, May 6, 2012 14:15:00 NB RL+LL ��	 
�� ��� �� 	� � � ��� ��
 ���� ���� � � � � � � � 	� �� ��� �	� �� �
 � �

Sunday, May 6, 2012 14:30:00 NB RL+LL ��� 
�� ��� �
 	
 	 � ��
 ��� ���� ���� � � � � � � � �� 

 �	� ��
 ��	 �� � 	

Sunday, May 6, 2012 14:45:00 NB RL+LL ��� ��� �
� �� �� � � ��� ��
 ���
 ���� � � � � � � � �	 
� �	� ��� �	 	� � 	

Sunday, May 6, 2012 15:00:00 NB RL+LL ��
 
�� �	� �� 	� � � ��� ��� ���� ���� � � � � � � � � �� ��
 ��� �	� �� � 	

Sunday, May 6, 2012 15:15:00 NB RL+LL ��� 
�	 ��� 
� 	� 	 � ��� ��� ���� ���� � � � � � � 
 �
 
� �	� ��� �� �� 	 �

Sunday, May 6, 2012 15:30:00 NB RL+LL �
� ��� ��� 
� �
 � � ��� ��
 ���� ���� � � � � � � � �� 
� ��� ��� �� �� � 	

Sunday, May 6, 2012 15:45:00 NB RL+LL ��
 
�	 ��
 �	 	� � � ��
 ��� ���� ���	 � � � � � � � �� �� �	� ��	 ��� �	 � �

Sunday, May 6, 2012 16:00:00 NB RL+LL ��� ��� �
� 
	 �� � � ��� ��� ���� ���	 � � � � � � � �	 �
 ��� ��� ��� �
 � �

Sunday, May 6, 2012 16:15:00 NB RL+LL �

 ��� ��
 �� �� 	 � ��� ��
 ���� ���� � � � � � � � �� �� �	� �	� ��� 	� � �

Sunday, May 6, 2012 16:30:00 NB RL+LL ��
 
�	 ��� 
� 	� � � ��� ��� ���� ���� � � � � � � � �� 
	 �	� ��� ��� �� � �

Sunday, May 6, 2012 16:45:00 NB RL+LL ��	 
�� ��� 
� 	� � � ��
 ��� ���� ���� � � � � � � � �� �� ��� ��� ��	 �� � �

Sunday, May 6, 2012 17:00:00 NB RL+LL ��� ��� ��� �	 	� � � ��� ��
 ���� ���� � � � � � � � �
 �� �� ��� ��� �� �� 	

Sunday, May 6, 2012 17:15:00 NB RL+LL ��� ��� ��� 
� 	� 	 � ��� ��	 �	�	 ���
 � � � � � � � � �� �� �	� �� �� �� �

Sunday, May 6, 2012 17:30:00 NB RL+LL ��� ��
 ��
 �� �� 
 � ��	 ��� ���� ���
 � � � � � � � �� 
� ��	 �	� �	 �� � 	

Sunday, May 6, 2012 17:45:00 NB RL+LL ��
 ��
 ��	 
� �� � � ��� ��� ���	 ���� � � � � � � � � �� ��� �	� �� �
 � �

Sunday, May 6, 2012 18:00:00 NB RL+LL ��� ��� �	
 �� �� � � ��� ��	 ���� ���� � � � � � � � � �� �� ��
 �	 	
 	 �

Sunday, May 6, 2012 18:15:00 NB RL+LL ��� ��� ��� �� 	� � � ��� ��� ���� ���� � � � � � � � �� �� ��� ��� �� �� � 	

Sunday, May 6, 2012 18:30:00 NB RL+LL ��	 ��� 	�� �� 		 � � ��� ��
 ���	 ���	 � � � � � � 	 
 �� �� �	� �� �
 
 �

Sunday, May 6, 2012 18:45:00 NB RL+LL ��� ��� 	�� �� �� � � ��	 ��� ���� ���� � � � � � � � � �
 �� �� �� 	� 
 	

Sunday, May 6, 2012 19:00:00 NB RL+LL ��� ��� 	�� �� �� � � ��
 ��� ���	 ���� � � � � � � 	 � 	� �� �� �� �	 � �

Sunday, May 6, 2012 19:15:00 NB RL+LL �	
 ��� 	�� �� �� 
 � ��� ��� ���	 ���� � � � � � � � �� �� �
 �� 
� 		 � �

Sunday, May 6, 2012 19:30:00 NB RL+LL 	�
 ��� 	�� �� �� � � 
�� ��� 
��� ���� � � � � � � � �� �� �
 �� �� �� � �

Sunday, May 6, 2012 19:45:00 NB RL+LL ��� 
�
 	�	 ��� 	� � � ��� ��� �
�� 
��� 	� � 
 � �� �	 �� �� �� �
 �� � 	 � �

Sunday, May 6, 2012 20:00:00 NB RL+LL 	�� ��� 	�� �� �	 � � 
�� 
�� �
�� 
��� � � � � � 	� 
� �� �� �� 	 � � � �

Sunday, May 6, 2012 20:15:00 NB RL+LL 	�� ��� ��� �� � 	 � 
�
 
�� ���� 
��� � � �� �� �� 	� �� 
� �� �� � � � � �

Sunday, May 6, 2012 20:30:00 NB RL+LL 	
� ��� ��� �� 
 � � 
�� 
�� ���� ���� � 	 � � 	� �� �� �� 	
 
 � � � � �

Sunday, May 6, 2012 20:45:00 NB RL+LL 	�	 ��
 ��� �� 
 � � ��� ��
 ���� 
��� � � � �� 	� �� �� 	� �� �� � � � � �

Sunday, May 6, 2012 21:00:00 NB RL+LL 	�� ��	 �
	 �	 � � � ��� ��� ���
 
��� � � � � � �� 
	 �� �� 	 � � � � �

Sunday, May 6, 2012 21:15:00 NB RL+LL ��� 	�
 �	� 	� � � � ���� ���� ���� ���
 � � 	 � �� �� �� �� � � � � � � �

Sunday, May 6, 2012 21:30:00 NB RL+LL ��� 	�� ��� 	� � � � ���� ���� ���� 
��	 � � � � � 	
 �� 
	 	� �� � � � � �

Sunday, May 6, 2012 21:45:00 NB RL+LL ��� ��	 ��� �	 � 
 � ��� ��
 �	�� 
��� � � � � �� �
 �� 	� 	� � � � � � �

Sunday, May 6, 2012 22:00:00 NB RL+LL ��� ��� ��	 �� � � � ��� ��� �	�� ���� � � � � 		 �� �� �� �� 
 � � � � �

Sunday, May 6, 2012 22:15:00 NB RL+LL ��� 	�� �� �
 �� � � ���� ���� ���� 
	�� � � � 	 � 	
 �	 	� 	� �� � � � � �

Sunday, May 6, 2012 22:30:00 NB RL+LL ��� 	�� ��� 	� 	 � � �	�	 ���� ���� 
��� � � � � �� �� �� �� 	� � � � � � �

Sunday, May 6, 2012 22:45:00 NB RL+LL �� ��� �� �� � � � ���� ���� ���� 
��� � � � � � �
 �� 	� �� � � � � � �

Sunday, May 6, 2012 23:00:00 NB RL+LL �� ��� 
� 	� � � � 	��� ���� ���� 
��� � � � � � �� 	� 	� �
 � � � � � �

Sunday, May 6, 2012 23:15:00 NB RL+LL �� ��� 

 � � � � 		�� 		�	 �
�	 
��� � � � � � �� 	� �� 	� � � � � � �

Sunday, May 6, 2012 23:30:00 NB RL+LL �� ��� 
� �	 � � � ���� ���� ���� 
��� � � � � 	 �� �� �� �	 � � � � � �

Sunday, May 6, 2012 23:45:00 NB RL+LL �� ��� 
� �� � � � 		�	 	��� ���� 
��� � � � � � �	 	� 	� �� � � � � � �

Totals 25039 3.5 19603 3898 1229 309 0 15.6 15.3 67.9 74.6 30 17 34 50 192 475 923 1327 3365 5517 6347 4627 1722 300 113

Vehicle Classification Speed



Route 24 NB bewteen

north of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Sunday 5/6/2012 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 1509 4.8 1190 231 66 22 0 4.8 4.6

MID-DAY 11:30 AM 1948 6.2 1565 273 96 14 0 3.7 3.5

PM 2:30 PM 2000 6.3 1577 310 101 12 0 3.6 3.4

Vehicle Classification



Route 24 SB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Thursday 5/3/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, May 3, 2012 0:00:00 SB RL+LL ��� ��� ��� �� � � � ���� ���� ���� ���� � � � � � � � �� �	 	� �
 �� � 	 �

Thursday, May 3, 2012 0:15:00 SB RL+LL ��� ��� �� �� � � � ���� ���
 ���� ���� � � � � � � � � 	� �� �� �� � � �

Thursday, May 3, 2012 0:30:00 SB RL+LL ��� ��� 

 �� 	 � � ���� ���� ���� ���� � � � � � � � �� �� 	� �� �� � � �

Thursday, May 3, 2012 0:45:00 SB RL+LL 
� ��	 �� � 	 � � �
�� �
�� ���� ���� � � � � � � � � 	� �� �� 
 � � �

Thursday, May 3, 2012 1:00:00 SB RL+LL �� ��� �� 
 � � � ���	 ���� ���� �
�� � � � � � � � 
 �� �� �� 
 	 � �

Thursday, May 3, 2012 1:15:00 SB RL+LL �� ��� �� �� � � � ���	 ���� ���
 ���� � � � � � � 	 
 �
 
 �� � � � �

Thursday, May 3, 2012 1:30:00 SB RL+LL �� ��
 		 � � � � 	
�� 	��� ���� �	�� � � � � � � � � 
 �� � � � � �

Thursday, May 3, 2012 1:45:00 SB RL+LL �� ��� 	� � � 
 � 	��� 	��� ���	 �	�� � � � � � � � � �� �� �� 	 � � �

Thursday, May 3, 2012 2:00:00 SB RL+LL 	� ��� �� � 	 	 � ���� ���� ���� ���� � � � � � � � � �� �� � � � � �

Thursday, May 3, 2012 2:15:00 SB RL+LL 	� ��� �� � � 	 � ���� ���	 ���� ���� � � � � � � � � � � 
 � � � �

Thursday, May 3, 2012 2:30:00 SB RL+LL 	
 ��� �� � � � � ���� ���� �
�� ���� � � � � � � � � �� �� 
 � � � �

Thursday, May 3, 2012 2:45:00 SB RL+LL 	� ��� �
 � 	 � � ���
 ���� �
�
 ���� � � � � � � � � � �
 � 	 � � �

Thursday, May 3, 2012 3:00:00 SB RL+LL �� ��� �� � � 	 � ���� ���� ���� ���� � � � � � � � � � 	 � � � � �

Thursday, May 3, 2012 3:15:00 SB RL+LL �� ��� �� � � � � ���	 �	�
 ���� ���� � � � � � � � � � � � 	 � � �

Thursday, May 3, 2012 3:30:00 SB RL+LL 	� ��� �� � � � � ���� ���	 �
�� ���� � � � � � � � � � �� 
 
 � � �

Thursday, May 3, 2012 3:45:00 SB RL+LL 	� ��� �� 
 � � � ���� ���� ���� ���� � � � � � � � � �� �� � � � � �

Thursday, May 3, 2012 4:00:00 SB RL+LL 	
 ��� �� 
 � � � ���� ���� ���� �
�� � � � � � � � � �� 
 � � � � �

Thursday, May 3, 2012 4:15:00 SB RL+LL �� ��
 �
 � � � � ���� ���� ���	 ���� � � � � � � 	 �� �� 
 � � � � �

Thursday, May 3, 2012 4:30:00 SB RL+LL �� ��� �� �� � � � 	��� 	��� ���� ���� � � � � � � � � �� � �� � � � �

Thursday, May 3, 2012 4:45:00 SB RL+LL �� ��
 �� � � 
 � 	
�� 	��� ���� �	�� � � � � � � � � � 
 �� � � � �

Thursday, May 3, 2012 5:00:00 SB RL+LL �� ��	 �� �� � � � ���� ���� ���
 ���� � � � � � � 	 	 �� �� �� �	 � � �

Thursday, May 3, 2012 5:15:00 SB RL+LL �� ��� �
 �� � 
 � ���� ���� ���	 ���� � � � � � � � �� �� �
 �
 � � � �

Thursday, May 3, 2012 5:30:00 SB RL+LL ��	 ��� �� �� �� � � ���� ���� �
�� ���� � � � � � � � � �� 	� �� �� � � �

Thursday, May 3, 2012 5:45:00 SB RL+LL ��� ��� �
 �� �� �	 � ���� ���
 �
�� ���
 � � � � � � � � 	� �� 	� 	� �� � �

Thursday, May 3, 2012 6:00:00 SB RL+LL �
� 	�� ��
 �� �� �� � 
�� 
�� ���� ���� � � � � � � � � �	 	� �� 	� �� � �

Thursday, May 3, 2012 6:15:00 SB RL+LL ��� 	�	 �	� �� �
 �� � ��� ��	 ���� ���� � � � � � � � �� �� �� �
 �� 	 � �

Thursday, May 3, 2012 6:30:00 SB RL+LL 	�� ��
 �
� �� 	� �� � ��� ��� ���� ���
 � � � � � � 	 �� �� �� �� �� �� � �

Thursday, May 3, 2012 6:45:00 SB RL+LL 	�� ��� ��� �� �� �	 � ��� ��� ���� ���� � � � � � � � �� �	 �� �� �� �� 	 �

Thursday, May 3, 2012 7:00:00 SB RL+LL 	�� ��� ��	 �� 	� �� � ��� ��	 ���� ���� � � � � � � 	 �� �	 �� �
 �	 �� 	 �

Thursday, May 3, 2012 7:15:00 SB RL+LL 	�� ��� ��� 	
 		 �� � ��	 ��� ���� ���
 � � � � � � �	 �� �� �
 �� �� �� � �

Thursday, May 3, 2012 7:30:00 SB RL+LL �
	 ��� 	�� �� �� �
 � 	�� 	�� ���� ���� � � � � � � �� �
 ��� ��� ��� �� �� � �

Thursday, May 3, 2012 7:45:00 SB RL+LL ��� ��� ��� �� �� �� � 	�	 	�� ���� ���� � � � � � � �� �� ��� ��	 ��� �� �� � �

Thursday, May 3, 2012 8:00:00 SB RL+LL ��� ��� 	�
 �
 �� �� � 	�� 	�	 ���
 ���� � � � � � � � �� ��� �	� 
� �� �� � 	

Thursday, May 3, 2012 8:15:00 SB RL+LL ��� ��� 	�� �� �� �� � ��� 	�� �
�� ���
 � � � � � � � �� �� ��� ��	 �
 �	 � �

Thursday, May 3, 2012 8:30:00 SB RL+LL ��� ��� 	�� �� �� �� � 	�� 	�� ���� ���
 � � � � � � �� �� ��� �	� 
� �� �� � �

Thursday, May 3, 2012 8:45:00 SB RL+LL ��	 ��
 		� �� 	� �� � ��� 	�� ���	 ���� � � � � � 
 �� �� 
� ��� �� �� 
 � �

Thursday, May 3, 2012 9:00:00 SB RL+LL 	
� ��� ��� �� �� �	 � ��� ��	 �
�� ���� � � � � � � �	 	� �	 ��� 

 �� �� � �

Thursday, May 3, 2012 9:15:00 SB RL+LL �	
 ��� ��	 �� �� �� � ��� 	�� ���� ���� � � � � � � 
 	� ��� 
� ��� �� �� � �

Thursday, May 3, 2012 9:30:00 SB RL+LL ��� ��
 ��� �� �� �� � ��� 	�
 ���� ���� � � � � � � �� 	� ��� 
� ��� �	 �� � �

Thursday, May 3, 2012 9:45:00 SB RL+LL 	
	 ��� ��	 �� 	
 �� � ��� ��	 ���� ���� � � � � � � �� 	� ��� 
� �
 �� � � �

Thursday, May 3, 2012 10:00:00 SB RL+LL 	�� ��� ��� �	 �� �� � ��
 ��� ���� ���� � � � � � 	 �� 	� ��� �� �� 	� �� � 	

Thursday, May 3, 2012 10:15:00 SB RL+LL 	�� ��� ��� �� 	� �� � ��
 ��� ���� ���� � � � � � � �� 	� �� ��� �� �� � � �

Thursday, May 3, 2012 10:30:00 SB RL+LL 	�� ��� ��	 �� �� �� � ��� ��� ���	 ���� � � � � � � �� �	 �� 
� 
� 		 � � �

Thursday, May 3, 2012 10:45:00 SB RL+LL 	�� ��	 ��� �� �� �� � ��� ��� ���� ���� � � � � � � 	 �� ��� ��� �� 	� � � �

Thursday, May 3, 2012 11:00:00 SB RL+LL 	�� ��� ��� �� 	� �� � ��� ��� ���� ���� � � � � � � �� 	� 
� 
	 �� �� �� � �

Thursday, May 3, 2012 11:15:00 SB RL+LL 	�	 ��� ��� �� �� �� � ��� ��� ���
 ���� � � � � � 	 �� 	
 
� 
	 
� 	
 �� � �

Thursday, May 3, 2012 11:30:00 SB RL+LL 	�
 ��� ��� �� �� �
 � ��� ��� ���� ���� � � � � � � �	 �� 
� �
 �� �� �	 � �

Thursday, May 3, 2012 11:45:00 SB RL+LL ��� ��� ��� �� �� �� � ��	 ��� �
�� ���� � � � � � � � 		 
� ��� ��� �� �� � �

Thursday, May 3, 2012 12:00:00 SB RL+LL �	� ��
 ��	 �� �� �� � ��� 	�
 ���� ���� � � � � � � 	 	� ��� ��� 

 	
 �� � �

SpeedVehicle Classification



Route 24 SB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Thursday 5/3/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, May 3, 2012 12:15:00 SB RL+LL �	� ��
 �
� �� �� �� � ��� 	�
 ���� ���� � � � � � � �� 	� ��
 ��� 
	 �
 �� � �

Thursday, May 3, 2012 12:30:00 SB RL+LL ��� ��	 	�� �� �� �� � ��� 	�� ���� ���� � � � � � � �	 �� ��� 
� ��� �� � 	 �

Thursday, May 3, 2012 12:45:00 SB RL+LL ��� ��� �
� �� �� �� � ��� 	�� �
�� ���� � � � � � � �� �� 
	 ��� 
� �� �� � �

Thursday, May 3, 2012 13:00:00 SB RL+LL ��� ��� 	�� �� �	 �� � 	�� 	�� ���� ���� � � � � � � �� �� ��� ��� ��� �� �� � �

Thursday, May 3, 2012 13:15:00 SB RL+LL ��� ��� 	�� �� �	 �� � 	�
 	�� ���	 ���� � � � � � � 	� �� ��� ��� �
 �� �� � �

Thursday, May 3, 2012 13:30:00 SB RL+LL �
� ��� 			 �	 �� �� � 	�� 	�	 ���� ���� � � � � � �� 	� ��
 ��� ��� 	� � � � �

Thursday, May 3, 2012 13:45:00 SB RL+LL ��
 ��� 		
 
� �	 �� � 	�� 	�� ���� �
�� � � � � � � �� 
� ��� ��� �� �� � � �

Thursday, May 3, 2012 14:00:00 SB RL+LL ��� ��� 	�� �� �� �� � 	�� 	�� ���� �	�� � � � � � 	 �� 
� �	� 

 
� 		 �� 	 �

Thursday, May 3, 2012 14:15:00 SB RL+LL ��� ��� 	�
 �� �
 �	 � 	�� 	�� ���� ���� � � � � 	 � �	 �� ��� �	� ��� �
 �� � �

Thursday, May 3, 2012 14:30:00 SB RL+LL ��� ��	 	
� �
 �� �� � 	�	 	�� ���� ���� � � � � � � �� �� ��� �	� ��� �� �� � �

Thursday, May 3, 2012 14:45:00 SB RL+LL ��
 ���� ��� ��� �	 �� � ��� ��� ���� ���
 � � � � � � �
 �
 ��� �	� ��� �� � � �

Thursday, May 3, 2012 15:00:00 SB RL+LL ��� 
�� ��� ��� �� �� � ��
 ��� ���� ���� � � � � � � �� �� �	� ��	 �	� �	 �� � �

Thursday, May 3, 2012 15:15:00 SB RL+LL ��� ���� ��� ��� �� 	� � ��� ��� ���� ���� � � � � � � �� �� ��� ��� ��� �� �� � �

Thursday, May 3, 2012 15:30:00 SB RL+LL ��� ���� �	
 ��� ��� �
 � ��� ��
 ���� ���� � � � � � � �� �	� �
	 �
� ��	 �� � � �

Thursday, May 3, 2012 15:45:00 SB RL+LL ��	 �	�� ��� ��
 
� �	 � ��� ��� ���� �	�� � � � � � � �
 

 ��� ��� ��� �� � � �

Thursday, May 3, 2012 16:00:00 SB RL+LL 
�� ���� ��	 ��� ��� �� � ��
 ��� ���� �	�	 � � � � � � �� ��� ��� ��� ��� �� � � �

Thursday, May 3, 2012 16:15:00 SB RL+LL 
�
 ���� ��	 ��� �	� �� � ��
 ��� �	�� ���� � � � � � �� �	� ��� ��� ��� ��� 	� 	 � �

Thursday, May 3, 2012 16:30:00 SB RL+LL 
�
 ���� ��� ��� �	� �� � ��� ��� �
�� ���� �� � �� �	 	� �� ��	 ��� ��� �
� �
 �
 	 � �

Thursday, May 3, 2012 16:45:00 SB RL+LL ���� ���� ��� ��� ��� �� � ��� ��� ���� ���� � 	 �� �� �� ��� ��� ��� ��� ��� �� �	 � � �

Thursday, May 3, 2012 17:00:00 SB RL+LL 
�� ���� ��� ��	 ��� �� � ��
 ��� ���� ���� � � 	 �� �� �� �� ��� ��� ��� ��� �� � � �

Thursday, May 3, 2012 17:15:00 SB RL+LL 
�� ���� �
� ��� ��� �
 � ��� ��� ���� ���� � � � � � �� �� �	� ��� ��� ��� �� � � �

Thursday, May 3, 2012 17:30:00 SB RL+LL ���� ���� ��� ��� ��� �� � ��� ��� ���� ���� � � 	 �� 	� �
 
� �
� ��� �	� ��
 �� � � �

Thursday, May 3, 2012 17:45:00 SB RL+LL 
	� ���� �
� �

 ��	 �� � ��
 ��� ���� ���� 	� �� �
 �� �� ��� �
� ��� ��� �� �� � � � �

Thursday, May 3, 2012 18:00:00 SB RL+LL 
�
 ���� ��� ��	 
� �� � ��� ��� ���� ���� � � � � � �� ��� ��	 ��� ��� ��� �� �� � �

Thursday, May 3, 2012 18:15:00 SB RL+LL ��� ���� ��� ��� �� �� � ��� ��� ���	 ���� � � � � � � �� ��� ��
 �
� ��	 
� �	 � �

Thursday, May 3, 2012 18:30:00 SB RL+LL ��� 
�� ��� �� �
 �� � ��� ��� ���� ���� � � � � � � �� 
� ��� ��� ��� �� �� � �

Thursday, May 3, 2012 18:45:00 SB RL+LL ��� 
�� ��� 
� �� � � ��� ��� �
�� ���� � � � � � � �� �� ��� �
� ��� ��
 �� � �

Thursday, May 3, 2012 19:00:00 SB RL+LL �
� ��� ��� �
 �� 
 � 	�� ��� �
�� ���
 � � � � � � �	 �� 
� ��
 ��� �	 	� � �

Thursday, May 3, 2012 19:15:00 SB RL+LL ��
 ��� 	�� �	 	� � � ��� 	�� �
�
 ���� � � � � � � � 	� 
	 

 ��
 �� �	 � �

Thursday, May 3, 2012 19:30:00 SB RL+LL ��� ��	 	�� �� �� � � 	�
 	�� �
�� ���
 � � � � � � � 	� ��� ��� ��� �� �� � �

Thursday, May 3, 2012 19:45:00 SB RL+LL ��
 ��� 		� �	 �� � � ��	 ��� �
�� ���� � � � � � � � �
 �� ��	 ��� �� �� � �

Thursday, May 3, 2012 20:00:00 SB RL+LL 	�� ��� �
� �� �� �� � ��
 ��� �
�� ���� � � � � � � � 	� �� ��� 
� �
 �� � �

Thursday, May 3, 2012 20:15:00 SB RL+LL 		� ��� ��� �� �
 � � ��� ��� ���
 ���� � � � � � � � 	� �	 �� �� �� � � �

Thursday, May 3, 2012 20:30:00 SB RL+LL 	�� ��	 	�� �� �� 
 � ��
 ��� ���� ���	 � � � � � 	 �� �� �� 
� �� �� � � �

Thursday, May 3, 2012 20:45:00 SB RL+LL 	�� ��� ��� 	� �� � � ��� ��� ���� ���� � � � � � � �
 �	 �� �	 �� 	� � � �

Thursday, May 3, 2012 21:00:00 SB RL+LL ��� ��� �	� 	� � �� � ��	 ��� ���� ���� � � � � � � �	 	� �� �
 �	 	� � � �

Thursday, May 3, 2012 21:15:00 SB RL+LL 	�	 ��	 ��	 	� �� � � ��
 ��� ���� ���� � � � � � � �� 		 �� �� �� �� � � �

Thursday, May 3, 2012 21:30:00 SB RL+LL ��� ��� �	� �� �� 
 � ��� ��� ���� ���� � � � � � 	 � 	� �
 �� �� 	� � � �

Thursday, May 3, 2012 21:45:00 SB RL+LL ��� 	�� �
� 	� 
 �� � ��	 ��� ���� ���
 � � � � � � � �� �� �� �� �� 
 � �

Thursday, May 3, 2012 22:00:00 SB RL+LL ��� 	�� ��� �� �� �� � ��� ��
 ���� ���� � � � � � � � 		 �� �� �	 �
 � � �

Thursday, May 3, 2012 22:15:00 SB RL+LL ��� 	�� ��� �� � � � ��� ��� ���� ���� � � � � � � �� �� �� �� �� �� � 	 �

Thursday, May 3, 2012 22:30:00 SB RL+LL ��� ��� ��� �
 � � � ��
 ��� ���� ���� � � � � � � � �� �	 �� �� �
 � � �

Thursday, May 3, 2012 22:45:00 SB RL+LL ��
 ��	 ��� �� � � � ���	 ���� ���� ���� � � � � � 	 � � �� �� �� �� � � �

Thursday, May 3, 2012 23:00:00 SB RL+LL ��� ��� 
� �� �� � � ���� �	�� ���� ���� � � � � � � � �� �� 	� 	� �� � � �

Thursday, May 3, 2012 23:15:00 SB RL+LL ��� ��� ��� �� � � � 
�
 
�� ���� ���� � � � � � � � �� �� �� �� �� �� � �

Thursday, May 3, 2012 23:30:00 SB RL+LL ��� ��� �	� �� � � � ���� ���� �
�� ���	 � � � � � � � �� 	� �	 �� �� � � �

Thursday, May 3, 2012 23:45:00 SB RL+LL ��	 ��� ��� �� � � � ���� ���� ���	 ���� � � � � � � � �� �� �� 	� � 	 � �

Totals 36466 6.0 25427 5868 3870 1298 3 12.7 12.4 67.6 74.8 58 30 80 127 250 664 1887 4647 8441 8641 7072 3550 855 118 46

Vehicle Classification Speed



Route 24 SB bewteen

north of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Thursday 5/3/12 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:30 AM 1986 7.6 1443 251 214 78 0 3.7 3.4  

MID-DAY 12:15 PM 1796 7.2 1197 283 227 89 0 4.0 3.7

PM 4:45 PM 3952 16.3 2643 757 493 59 0 1.8 1.6

Vehicle Classification



Route 24 SB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Friday 5/4/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, May 4, 2012 0:00:00 SB RL+LL ��� ��� 
� �� 	 � � ���� ���� �
�� ���� � � � � � � � � �� 	� �� �� � � �

Friday, May 4, 2012 0:15:00 SB RL+LL 
� ��� �� �� � 
 � ���� ���� ���� ���� � � � � � � � �� �� 	� �� �� � � �

Friday, May 4, 2012 0:30:00 SB RL+LL ��	 ��� �� �� � � � ���
 ���� ���� ���� � � � � � � � �� 	� �	 �� �� 	 � �

Friday, May 4, 2012 0:45:00 SB RL+LL 
	 ��� �	 � � � � �
�� �
�� ���
 ���� � � � � � � � �	 	� �� �	 � � � �

Friday, May 4, 2012 1:00:00 SB RL+LL �� ��
 �
 
 � � � �
�� ���� �
�� ���� � � � � � � � � �� �
 �
 � 	 � �

Friday, May 4, 2012 1:15:00 SB RL+LL �	 ��� �� � � � � 	��� 		�� �
�� ���� � � � � � � � � 
 �
 �� � � � �

Friday, May 4, 2012 1:30:00 SB RL+LL �	 ��
 	� � � � � 	��� 		�� ���
 ���� � � � � � � � � �� �	 � � 	 � �

Friday, May 4, 2012 1:45:00 SB RL+LL �� ��� 	� � 	 � � ���
 ���� ���� ���� � � � � � � � � 
 �	 � � � � �

Friday, May 4, 2012 2:00:00 SB RL+LL �� ��� 	� �� � � � 	
�� 	��
 ���� ���� � � � � � � 	 � � 
 �� � � � �

Friday, May 4, 2012 2:15:00 SB RL+LL �� ��� 	� � � � � 	
�� 	��� �
�� ���� � � � � � � � � � 
 �	 � � � �

Friday, May 4, 2012 2:30:00 SB RL+LL �� ��
 �� � � �� � ���� 	
�� ���� ���� � � � � � � � 	 �� 
 �� � � � �

Friday, May 4, 2012 2:45:00 SB RL+LL 	
 ��� �� � � � � ���� ���
 ���� ���� � � � � � � � 	 �� �� � 	 � � �

Friday, May 4, 2012 3:00:00 SB RL+LL �� ��
 �
 �� � � � 	��� 	��� ���� ���� � � � � � � � � �� � 
 � 	 � �

Friday, May 4, 2012 3:15:00 SB RL+LL �� ��� �� �� � � � ���
 ���� ���� ���� � � � � � � 	 � � �� � �� � � �

Friday, May 4, 2012 3:30:00 SB RL+LL �	 ��� 	� 	 � 	 � ���
 ���� ���	 ���� � � � � � � � � � � 
 � � � �

Friday, May 4, 2012 3:45:00 SB RL+LL �� ��
 �� � � �� � ���
 ���� ���� ���� � � � � � � � 	 �� �
 � 	 � � �

Friday, May 4, 2012 4:00:00 SB RL+LL �� ��� 	� � � � � �	�
 �	�� ���� ���� � � � � � � � � �� �� � � 	 � �

Friday, May 4, 2012 4:15:00 SB RL+LL �� ��� �� � � � � ���� 	
�� �
�� ���	 � � � � � � � � 
 �� �� � � � �

Friday, May 4, 2012 4:30:00 SB RL+LL �� ��� 	
 
 � �� � ���
 ���� ���
 ���� � � � � � � 	 �� �� �
 �� 	 � � �

Friday, May 4, 2012 4:45:00 SB RL+LL �	 ��� 	� �� � 
 � ���� ���� ���� ���� � � � � � � � �� �� �� � �	 � � �

Friday, May 4, 2012 5:00:00 SB RL+LL �	 ��� 	� �� 	 �� � ���� ���� ���� ���� � � � � � � � � �� �� �� �� � � �

Friday, May 4, 2012 5:15:00 SB RL+LL �� ��� �� �	 �� � � ���� ���� ���� ���� � � � � � � � 
 �� �� �� �� 	 � �

Friday, May 4, 2012 5:30:00 SB RL+LL 
� ��� �� �� �� �� � ���
 ���� �
�	 ���� � � � � � � � 
 �� �� �	 �� � � �

Friday, May 4, 2012 5:45:00 SB RL+LL ��� ��� 
� �� �� � � ���� ���� ���� ���� � � � � � � � � �� �� 	� �� �� � �

Friday, May 4, 2012 6:00:00 SB RL+LL �
	 	�	 ��� �� �	 �
 � 
�	 
�� ���	 ���� � � � � � � � �� �� �� �� �� �� � �

Friday, May 4, 2012 6:15:00 SB RL+LL ��� 	�� ��
 �
 �� �� � ��� ��� ���� ���� � � � � � � � � �� �	 �� 	� �� � �

Friday, May 4, 2012 6:30:00 SB RL+LL �
	 ��� ��� �� 	� �� � ��� ��
 ���� ���� � � � � � � � �� �� �� �� �
 �	 � �

Friday, May 4, 2012 6:45:00 SB RL+LL 	�� ��� ��� �� �� �� � ��	 ��� ���� ���� � � � � � � � 	
 �� �� �	 �� �� � �

Friday, May 4, 2012 7:00:00 SB RL+LL 	�� ��
 ��� �� 	
 �� � ��� ��� ���	 ���� � � � � � � � �� �� �� �� �� �� 	 �

Friday, May 4, 2012 7:15:00 SB RL+LL 	�	 ��	 �	� �� 	� �� � ��� ��� ���� ���� � � � � � � � 	� �� �� �� �	 		 � �

Friday, May 4, 2012 7:30:00 SB RL+LL ��� ��� 	�� �� �� �� � ��� 	�� ���� ���� � � � � � � �� �� �	 ��� ��� �� �� � �

Friday, May 4, 2012 7:45:00 SB RL+LL ��� ��� 	�� �	 �� �� � 	�	 	�� ���� ���� � � � � 	 � �� �� �	� ��� ��� �� �� � �

Friday, May 4, 2012 8:00:00 SB RL+LL ��� ��� 	�� �� 	� �� � ��� ��� �
�	 ���� � � � � � � � �� �� ��� ��� �
 �� � �

Friday, May 4, 2012 8:15:00 SB RL+LL ��� ��
 		� �� �� �� � 	�
 	�� ���	 ���� � � � � � � � �� 
� ��� ��� �	 �
 � �

Friday, May 4, 2012 8:30:00 SB RL+LL ��� ��� �
� �	 �� 	� � ��� 	�� �
�� ���� � � � � � � � �
 ��� ��� 
� �
 �� � �

Friday, May 4, 2012 8:45:00 SB RL+LL ��� ��� �
� �
 		 �� � ��� ��� ���� ���	 � � � � � � � 	� �	 �� 
� �� �	 � �

Friday, May 4, 2012 9:00:00 SB RL+LL 	
� ��� ��� �
 	� �	 � ��� ��	 ���� ���� � � � � � � � �� �� ��� 
	 �� �� � �

Friday, May 4, 2012 9:15:00 SB RL+LL 		� ��� ��	 �� �� �� � ��	 ��� ���
 ���� � � � � � � � �� �� �� �� �� � � �

Friday, May 4, 2012 9:30:00 SB RL+LL 	�	 ��� ��� �	 �
 �	 � ��� ��� ���� ���� � � � � � 	 �� �� �� 
� �� �	 
 � �

Friday, May 4, 2012 9:45:00 SB RL+LL 	�� ��� ��� �� 	� �� � ��� ��� �
�� ���	 � � � � � � �� �� �� �� �� �� �� 	 �

Friday, May 4, 2012 10:00:00 SB RL+LL 	�
 ��� ��� �� 	
 �� � ��
 ��� ���� ���
 � � � � � � � �	 �� ��� �� �� �� 	 �

Friday, May 4, 2012 10:15:00 SB RL+LL 	�� ��� �	� �� �
 	� � ��� ��� ���
 ���� � � � � � � �� 	� �� ��� �
 �� �	 � �

Friday, May 4, 2012 10:30:00 SB RL+LL 	�� ��	 ��
 �� 	� �� � ��� ��� ���
 ���� � � � � � � �� 	� �� 
� 
� �� � � �

Friday, May 4, 2012 10:45:00 SB RL+LL 	�� ��� ��� �� 	� �� � ��� ��� ���� ���� � � � � � � �� 	� �� �
 
� �
 �� 	 �

Friday, May 4, 2012 11:00:00 SB RL+LL 	�� ��� ��
 �
 �� �� � ��� ��� �
�� ���� � � � � � � � �� 
� 
� �� �� �� � �

Friday, May 4, 2012 11:15:00 SB RL+LL ��� ��
 ��� �
 �� 	� � ��� ��� ���� ���� � � � � � � �	 �� �� ��� �� �	 � � �

Friday, May 4, 2012 11:30:00 SB RL+LL ��� ��� ��� �� �� �
 � ��� ��� ���
 ���� � � � � � � �� �� ��� ��� 
� �� 
 � �

Friday, May 4, 2012 11:45:00 SB RL+LL �	� ��
 	�� �� �� �� � ��� 	�
 ���� ���
 � � � � � � � �	 
� ��� ��� �� �� � �

Friday, May 4, 2012 12:00:00 SB RL+LL ��� ��� 	�� �� �� �� � 	�� 	�� ���� ���	 � � � � � � � �� ��� ��� ��� �� �� � �

Vehicle Classification Speed



Route 24 SB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Friday 5/4/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, May 4, 2012 12:15:00 SB RL+LL ��� ��
 	�� �� �� �� � ��� 	�� �
�	 ���� � � � � � � 	 �� �� ��� ��� �� �� � �

Friday, May 4, 2012 12:30:00 SB RL+LL ��� ��	 	�� �
 �� �� � 	�
 	�� ���� ���� � � � � � � �� �� ��	 ��	 ��� �� � � �

Friday, May 4, 2012 12:45:00 SB RL+LL ��� ��� 	�
 �� �� �	 � 	�	 	�� ���� ���� � � � � 	 � 	� �� ��	 
� ��� �� �� � �

Friday, May 4, 2012 13:00:00 SB RL+LL ��� ��� 	�� �� �� �	 � 	�� 	�� ���� ���� � � � � � 
 �
 �� ��� ��� ��� �
 �� � �

Friday, May 4, 2012 13:15:00 SB RL+LL �	� ��� 	�� �� �� �� � 	�� 	�� ���� �	�� � � � � � � �� �� �	� �	� ��� 	
 �� � �

Friday, May 4, 2012 13:30:00 SB RL+LL ��� ��� 	�� �� �� �� � 	�� 	�� ���� �	�
 � � � � � � �� �
 ��� ��� �� �� �� � �

Friday, May 4, 2012 13:45:00 SB RL+LL ��� 
�	 	�� 
� �	 		 � 	�� ��
 ���� �	�	 � � � � � � �	 
� ��� �	� �	 �� � � �

Friday, May 4, 2012 14:00:00 SB RL+LL �	� ��� 	�� 
� �	 �	 � 	�� 	�� ���� ���� � � � � � � �� �� ��� �	� ��� �� 
 � 	

Friday, May 4, 2012 14:15:00 SB RL+LL ��	 
�	 ��� 
� �	 �� � 	�� ��� ���� ���� � � � � � � �� �� ��� ��
 ��� �� � � �

Friday, May 4, 2012 14:30:00 SB RL+LL ��� ���� ��� �
 �� 	� � ��
 ��� ���� �	�� � � � � � � 	� 
� ��� ��� ��� �� � � �

Friday, May 4, 2012 14:45:00 SB RL+LL ��� ���	 ��� �	
 ��� �� � ��� ��� ���
 ���� � � � � � � �� �	� ��� �
� ��
 	� �� � �

Friday, May 4, 2012 15:00:00 SB RL+LL ��� ���� �
� ��
 �� �� � ��� ��� ���	 �	�� � � � � � �� 	� ��� ��� ��� ��
 �� 
 � �

Friday, May 4, 2012 15:15:00 SB RL+LL ��	 ���� ��
 ��
 �� �	 � ��� ��	 ���� ���� � � � � � � �� ��	 ��� ��� ��� �� � � �

Friday, May 4, 2012 15:30:00 SB RL+LL ��� �	�� �
� ��� ��� �� � ��� ��� ���� ���
 � � � � � 	 �	 ��� ��� ��� ��� �� �� 	 �

Friday, May 4, 2012 15:45:00 SB RL+LL ��� ���� ��� ��� �	� �� � ��� ��� ���� ���� � � � � � �� �� ��� ��� ��� ��� 	� � � �

Friday, May 4, 2012 16:00:00 SB RL+LL 

� ���
 �
� �	� ��	 �� � ��� ��� ���� ���� � � � � �	 �	 ��	 ��� ��� ��� ��
 �
 	 � �

Friday, May 4, 2012 16:15:00 SB RL+LL 
	� ���	 ��� ��� ��� �� � ��
 ��� ���� ���� � � 	 �� 	� �� ��� �
� �	� ��� �� �	 � � �

Friday, May 4, 2012 16:30:00 SB RL+LL 
�
 ���� ��� �
� ��� �� � ��� ��� ���� ���
 �� 		 �� �� �
 �	� ��� ��� ��	 �
 �� � � � �

Friday, May 4, 2012 16:45:00 SB RL+LL 
�� ���� ��	 ��� ��� �� � ��� ��� ���� �	�� �� �� 
� ��� ��� ��� ��� �	 �	 	 	 � � � �

Friday, May 4, 2012 17:00:00 SB RL+LL 
�� ���� ��� ��� ��� �� � ��
 ��� ���� ���� � � � � �� �
 ��� 	�	 �
� �� � � � � �

Friday, May 4, 2012 17:15:00 SB RL+LL ���� ���� ��� ��� ��	 �� � ��� ��� ���� ���� � � � � � �� ��� �		 	�
 ��� �
 �� 	 � �

Friday, May 4, 2012 17:30:00 SB RL+LL 
�� ���	 ��
 �	� ��� �� � ��
 ��� ���� ���� � � � � � � �� �	� ��	 ��� ��� �� 
 � �

Friday, May 4, 2012 17:45:00 SB RL+LL 
�� �	�� �
� ��� 
� �� � ��
 ��� ���� �	�� � � � � � �� �	 ��� ��� �	
 ��� �� � � �

Friday, May 4, 2012 18:00:00 SB RL+LL ��� ���	 ��� ��
 �� 
 � ��� ��� ���� ���� � � � � � 
 	
 ��� ��� �
� ��� �
 �	 � �

Friday, May 4, 2012 18:15:00 SB RL+LL ��� ���� ��� ��� �� �� � ��� ��� ���	 ���� � � � � � 
 �
 �	� �
� ��� ��
 �� �� � �

Friday, May 4, 2012 18:30:00 SB RL+LL ��� 
�� �	
 �	 �� �	 � ��� ��� ���� ���� � � � � � � �� �� ��� ��� ��� ��� �	 � �

Friday, May 4, 2012 18:45:00 SB RL+LL �
� ��� ��� �� �� � � 	�� ��� �
�� ���� � � � � � � �� �� ��� ��� ��� �
 �� � �

Friday, May 4, 2012 19:00:00 SB RL+LL ��� ��
 ��� �	 	� �� � 	�� ��
 �
�	 ���� � � � � � � �� �� �	� ��� ��� �� �
 � �

Friday, May 4, 2012 19:15:00 SB RL+LL �
� ��� 	�� �
 �� � � 	�� 	�� �
�� ���� � � � � � � �� 	� ��� 
	 ��� 
� �� � �

Friday, May 4, 2012 19:30:00 SB RL+LL �
� ��� 	�
 �� �� � � 	�� 	�� ���� ���� � � � � � 	 
 �� ��� 
� ��� �
 �� � �

Friday, May 4, 2012 19:45:00 SB RL+LL ��� ��� 	�� �� �� �	 � ��� 	�� ���� ���� � � � � � � �� 	� ��� ��� ��� �� �� � �

Friday, May 4, 2012 20:00:00 SB RL+LL 	�� ��� �
� �� �� � � ��� ��� �
�� ���
 � � � � � � 
 �
 �� ��� �� �� �� � 	

Friday, May 4, 2012 20:15:00 SB RL+LL 	�� ��� 	�� �� �� 	 � ��
 ��� ���� ���� � � � � � � �� �� �� 
� �� �� � � �

Friday, May 4, 2012 20:30:00 SB RL+LL 	�	 ��
 ��� 	� �� �	 � ��� ��	 ���� ���� � � � � � � �� 	� 

 �� �� 	� � � �

Friday, May 4, 2012 20:45:00 SB RL+LL 	�� ��	 ��
 �� � � � ��� ��� ���� ���� � � � � � � � 	� �� 
� �� 	� 
 � �

Friday, May 4, 2012 21:00:00 SB RL+LL ��	 	�� ��� 	� �� � � ��� ��� ���� ���� � � � � � � �� �
 �� �	 �	 �� 
 � �

Friday, May 4, 2012 21:15:00 SB RL+LL ��� 	�� ��� �� � � � ��	 ��� �
�� ���� � � � � � � � 	� �� �� �� �� � � �

Friday, May 4, 2012 21:30:00 SB RL+LL ��� 	�� ��� 	� � � � ��� ��� ���� ���� � � � � � � �	 �� �� �� �� �	 �� � �

Friday, May 4, 2012 21:45:00 SB RL+LL ��� 	�
 �	� 	
 
 	 � ��	 ��� ���� ���
 � � � � � � � �
 �� �
 �� 	� � � �

Friday, May 4, 2012 22:00:00 SB RL+LL ��� 	�� ��� �� �� � � ��� ��� ���� ���� � � � � � � � �� �� �
 �� �
 � � �

Friday, May 4, 2012 22:15:00 SB RL+LL ��� 	�� ��� �� �� � � ��� ��� ���	 ���� � � � � � � � 	� �� �� �� �	 � � �

Friday, May 4, 2012 22:30:00 SB RL+LL ��	 	�� ��� �� 
 � � ��� ��� ���� ���� � � � � � � 
 	
 �� �� �� �� � � �

Friday, May 4, 2012 22:45:00 SB RL+LL ��� ��
 ��� 	� � � � ��
 ��� ���� ���� � � � � � � � �
 �	 �� �
 �	 � � �

Friday, May 4, 2012 23:00:00 SB RL+LL �
� ��� ��
 �� 	 �� � 
�� 
�� ���� ���� � � � � � � 
 �� �� �� �� �� � � �

Friday, May 4, 2012 23:15:00 SB RL+LL �
� ��� ��� �� � � � 
�� 
�� ���� ���
 � � � � � � �� 		 	� 	� �� �
 � � �

Friday, May 4, 2012 23:30:00 SB RL+LL �	� 	�	 ��� �� � � � ��� ��� ���� ���� � � � � � � � �� �� �� �� 	� � � �

Friday, May 4, 2012 23:45:00 SB RL+LL �		 	�	 ��
 	� � � � ��� ��� ���� ���� � � � � � � 	 	
 �� �� �	 �� � � �

Totals 37231 6.2 26088 5991 3804 1338 10 11.3 11.0 67.5 74.9 94 63 136 230 367 664 2070 4908 8500 8476 7022 3677 859 118 47

Vehicle Classification Speed



Route 24 SB bewteen

north of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Friday 5/4/12 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:30 AM 1876 7.1 1359 251 190 76 0 3.9 3.6

MID-DAY 12:15 PM 1955 7.7 1349 291 223 91 1 3.7 3.4

PM 4:30 PM 3878 20.1 2393 877 551 54 3 1.9 1.5

Vehicle Classification



Route 24 SB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Saturday 5/5/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, May 5, 2012 0:00:00 SB RL+LL ��� ��� ��� �� � � � ��
 ��� ���	 ���	 � � � � � � � �� �� �� 	� �� � � �

Saturday, May 5, 2012 0:15:00 SB RL+LL ��
 ��� ��� �� � � � ���� 
�� ���
 ���� � � � � � � � �� �� �� �� �� � � �

Saturday, May 5, 2012 0:30:00 SB RL+LL ��
 ��� ��� �� � 	 � ���	 ���� ���� ���� � � � � � � � 
 �� �� 		 �	 � � �

Saturday, May 5, 2012 0:45:00 SB RL+LL �	� ��� ��� �� � � � �	�	 �	�� ���� ���� � � � � � � � �� �
 	� 	� �	 � 	 �

Saturday, May 5, 2012 1:00:00 SB RL+LL ��� ��� ��� �� 	 � � ���� �	�� ���� ���	 � � � � � � � � 	� �
 �� �� � � �

Saturday, May 5, 2012 1:15:00 SB RL+LL 
� ��� �� � 	 �� � ���� ���	 ���� ���	 � � � � � � � �� �
 �� �� �� � � �

Saturday, May 5, 2012 1:30:00 SB RL+LL �� ��� �� �� � � � ���� ���� �
�� ���� � � � � � � � � �� �� �
 � � 	 �

Saturday, May 5, 2012 1:45:00 SB RL+LL ��� ��� �� �� 
 � � ���	 ���� �
�� ���� � � � � � � 	 � �� �� �� �� � � �

Saturday, May 5, 2012 2:00:00 SB RL+LL �� ��� �� � � � � ���
 ���� ���� ���� � � � � � � � 	 �� �� �� � � � �

Saturday, May 5, 2012 2:15:00 SB RL+LL �� ��
 �
 � � 	 � 	��� 	��� ���� ���� � � � � � � � 
 �� �	 
 � � � �

Saturday, May 5, 2012 2:30:00 SB RL+LL �� ��� 	� � 	 	 � 	��� 	��� ���� �
�� � � � � � � � � �� � � 	 � � �

Saturday, May 5, 2012 2:45:00 SB RL+LL �� ��� 	� � 	 � � 	��	 	��� ���� ���� � � � � � � � � �
 �� � 	 � � �

Saturday, May 5, 2012 3:00:00 SB RL+LL �� ��� 	� � � � � ���� 	
�� ���� ���� � � � � � � � � �� � �� �� � � �

Saturday, May 5, 2012 3:15:00 SB RL+LL �� ��� 	� � � � � ���
 ���� �
�� ���� � � � � 	 � � � 
 � �� 	 � � �

Saturday, May 5, 2012 3:30:00 SB RL+LL �� ��� �� � � � � ���
 ���� ���� ���� � � � � � � � � �	 �	 � � � � �

Saturday, May 5, 2012 3:45:00 SB RL+LL �
 ��� 	� � � � � 	��� 	��� ���� ���� � � � � � � � �� �	 � 
 � � � �

Saturday, May 5, 2012 4:00:00 SB RL+LL �� ��� �� 	 � � � �
�� ���� ���� ���	 � � � � � � � � � 	 �� � � � �

Saturday, May 5, 2012 4:15:00 SB RL+LL �� ��� �� 	 � � � ���
 ���� ���� ���� � � � � � � � � � � � � � � �

Saturday, May 5, 2012 4:30:00 SB RL+LL 	
 ��� �� � 	 	 � ���� ���
 ���� ���� � � � � � � � � �� �� � � � � �

Saturday, May 5, 2012 4:45:00 SB RL+LL 	� ��� �� � 	 � � ���� ���� ���� ���� � � � � � � � 	 �� � � � � � �

Saturday, May 5, 2012 5:00:00 SB RL+LL 	� ��� �� � � 	 � ���� ���� ���� ���� � � � � � � 	 �� � � �� � � � �

Saturday, May 5, 2012 5:15:00 SB RL+LL 	
 ��� �� � � 	 � ���� ���
 �
�� ���� � � � � � � 	 � 	 
 �� � � � �

Saturday, May 5, 2012 5:30:00 SB RL+LL �� ��� 		 � 
 � � 	��� 	��� ���	 ���� � � � � � � � � �� �� � �	 � � �

Saturday, May 5, 2012 5:45:00 SB RL+LL �	 ��� �� � � � � ���� ���� �
�� ���� � � � � � � 	 � �	 �� �� �� � � �

Saturday, May 5, 2012 6:00:00 SB RL+LL �	 ��� �� �� � � � ���� ���� ���	 ���� � � � � � � � 	 �� �	 �� �� � � �

Saturday, May 5, 2012 6:15:00 SB RL+LL �� ��� �� �� �� 	 � ���� ���� ���� ���� � � � � � � � � �� �� �� �� �� � �

Saturday, May 5, 2012 6:30:00 SB RL+LL ��� ��� ��� �� � � � ���� ���� ���� ���� � � � � � � 	 �
 �� �� �
 �
 �� � �

Saturday, May 5, 2012 6:45:00 SB RL+LL �	� ��� �� 		 � � � �	�� �	�� �
�� ���� � � � � � � � �	 �	 	� �� �
 � � �

Saturday, May 5, 2012 7:00:00 SB RL+LL �	� ��� �� �� �� � � �	�� �	�� �
�� ���� � � � � � � � �� 	� 	� �� �� �� � 	

Saturday, May 5, 2012 7:15:00 SB RL+LL ��� ��� ��	 �� �	 � � ���
 ���� ���� �
�	 � � � � � � � �� �� 	� 	� 	� �� � 	

Saturday, May 5, 2012 7:30:00 SB RL+LL ��� ��� �	� �	 �� � � ���� ���� ���
 ���� � � � � � � � �� �� 	� �� 	� � � �

Saturday, May 5, 2012 7:45:00 SB RL+LL �	� 	�	 ��� �� �� � � ��� ��� ���� ���� � � � � � � 	 �� 	� �� �� �� �� � �

Saturday, May 5, 2012 8:00:00 SB RL+LL ��	 ��� ��� �� �� � � ��
 ��� ���� ���� � � � � � � 	 � 	
 	
 �� 	� �� 	 �

Saturday, May 5, 2012 8:15:00 SB RL+LL ��� 	�� ��� 		 �� � � ��� ��
 ���� ���� � � � � � � 	 �� 	� �� �� 	� �� � �

Saturday, May 5, 2012 8:30:00 SB RL+LL ��� 	�� ��
 	� �� � � ��	 ��� ���� ���� � � � � � � � �� �� �
 �� �� 
 � �

Saturday, May 5, 2012 8:45:00 SB RL+LL ��� 	�� ��� 	� �� � � ��� ��� ���	 ���	 � � � � � � � �� �
 �� �� �� �� � �

Saturday, May 5, 2012 9:00:00 SB RL+LL ��� 	�
 ��� �� �� �� � ��� ��� ���� ���� � � � � � � 	 
 	
 �� �� �� �� � �

Saturday, May 5, 2012 9:15:00 SB RL+LL ��� 	�� ��� 	� �� � � ��� ��� ���� ���� � � � � � � � �� 	
 �
 �� �� �� � �

Saturday, May 5, 2012 9:30:00 SB RL+LL ��� 	�
 ��� �� �� 
 � ��� ��� ���� ���� � � � � � � � 
 �� �� �� �� �� � �

Saturday, May 5, 2012 9:45:00 SB RL+LL 	�� ��
 ��� �� 	� �� � ��� ��� ���� ���� � � � � � � � 
 �	 �� �� �� �� 
 �

Saturday, May 5, 2012 10:00:00 SB RL+LL 	�� ��� ��� �� �� �� � ��� ��	 ���� ���� � � � � � � � �� �� �� �� �� �	 � �

Saturday, May 5, 2012 10:15:00 SB RL+LL 	�� ��� 	�� �� �� 
 � ��� ��� ���� ���	 � � � � � � � �� �� �� ��	 �� �� � �

Saturday, May 5, 2012 10:30:00 SB RL+LL 	
� ��� ��� �� 	� �� � ��� ��	 ���
 ���� � � � � � � �� �� �� ��� �� �� �	 	 �

Saturday, May 5, 2012 10:45:00 SB RL+LL ��� ��
 	�� �� �� �� � ��	 ��� �
�
 ���� � � � � � � � �	 �� ��� ��� �� �� 	 �

Saturday, May 5, 2012 11:00:00 SB RL+LL ��
 ��� 	�� �� 	� �� � ��� 	�� ���	 ���� � � � � � � � 	� �� ��� ��� �
 �� 	 �

Saturday, May 5, 2012 11:15:00 SB RL+LL ��� ��
 	�� �� �� � � 	�� 	�� �
�� ���	 � � � � � � �� �	 
� ��	 ��
 �� �
 � �

Saturday, May 5, 2012 11:30:00 SB RL+LL ��� ��� 	�� �� 	� � � 	�
 	�� ���� ���	 � � � � � �� �� 	� ��� ��� ��� �� �� � �

Saturday, May 5, 2012 11:45:00 SB RL+LL ��� ��� 	�� �� 		 � � ��	 ��� ���� ���� � � � � � � � �� �� �� ��� 
� �� � �

Saturday, May 5, 2012 12:00:00 SB RL+LL �	� ��� 		� �� 	� �� � ��� 	�
 �
�� ���� � � � � � � �� 	� �� 
� ��� �� �� � �

Vehicle Classification Speed



Route 24 SB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Saturday 5/5/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, May 5, 2012 12:15:00 SB RL+LL ��� ��� �	� �
 �� � � 	�� 	�� �
�� ���
 � � � � � 	 �� 	
 �� ��
 ��� �� �� � �

Saturday, May 5, 2012 12:30:00 SB RL+LL ��	 
�	 ��� 

 �� � � ��� ��� ���
 ���	 � � � � � � �� �� �	� ��� ��� �� �� � �

Saturday, May 5, 2012 12:45:00 SB RL+LL �	� ��� ��	 �� 	� �� � 	�� 	�� ���� ���	 � � � � � � � �
 �	� ��� ��� �� �� � �

Saturday, May 5, 2012 13:00:00 SB RL+LL �

 ��� 	�� �� �� 	 � 	�� 	�� ���	 ���
 � � � � � � � 	� 
� ��� ��� �� �
 � �

Saturday, May 5, 2012 13:15:00 SB RL+LL ��� ��� �	� �
 	� 	 � 	�	 	�� ���� ���	 � � � � � � � �	 ��	 ��� ��� 
� �� � �

Saturday, May 5, 2012 13:30:00 SB RL+LL �	� ��� ��� �
 		 �� � 	�� 	�� ���
 ���� � � � � � � 
 �
 ��� 
� ��� �� �� � �

Saturday, May 5, 2012 13:45:00 SB RL+LL ��� ��� ��� �	 	
 � � 	�� 	�	 ���� ���� � � � � � � � �	 ��
 ��� ��� �
 	� �� �

Saturday, May 5, 2012 14:00:00 SB RL+LL ��� ��� ��
 �� �
 � � 	�� 	�	 ���� ���� � � � � � � �� 	� 
� ��� ��� 
	 �� 	 �

Saturday, May 5, 2012 14:15:00 SB RL+LL ��� ��� �	� �	 �	 � � 	�� 	�� �
�� ���
 � � � � � � � �� ��� �	� ��� �
 �� � �

Saturday, May 5, 2012 14:30:00 SB RL+LL �
� ��� 	
� �� �
 � � 	�� 	�� ���	 ���� � � � � � � �� 	
 �� ��
 ��� �� 	� 	 �

Saturday, May 5, 2012 14:45:00 SB RL+LL ��� ��
 ��� �� �	 � � 	�� ��
 �
�� ���� � � � � � � �� �	 ��� �	� �	� �� �� � �

Saturday, May 5, 2012 15:00:00 SB RL+LL ��� ��� �	� �� �
 � � 	�� ��
 ���� ���	 � � � � � �� �� �� ��� ��� �	� ��	 �� 	 �

Saturday, May 5, 2012 15:15:00 SB RL+LL ��� ��� �	� �� 	� � � 	�	 	�� �
�� ���� � � � � � � � �� ��� ��	 �	
 �� �� 	 �

Saturday, May 5, 2012 15:30:00 SB RL+LL ��� ��� ��� �� �� � � 	�� ��
 �
�� ���� � � � � � � �� �� ��� ��� ��� �
 �� � 	

Saturday, May 5, 2012 15:45:00 SB RL+LL ��
 ��� �	
 �
 	� 	 � 	�� 	�� �
�� ���
 � � � � � � �� �� ��� ��� ��� �� �
 	 �

Saturday, May 5, 2012 16:00:00 SB RL+LL ��� ��� ��� �� �� 
 � 	�	 	�� ���� ���� � � � � � � �� �� ��	 �		 ��� �� �� � �

Saturday, May 5, 2012 16:15:00 SB RL+LL ��� ��� ��	 �� 	� � � 	�� ��
 �
�� ���� � � � � � � �� �� ��� ��
 ��� 
� �� � 	

Saturday, May 5, 2012 16:30:00 SB RL+LL ��� ��� ��� 
� 	� � � 	�� ��� �
�� ���� � � � � � � � �� �	� �	� ��	 
� �� � �

Saturday, May 5, 2012 16:45:00 SB RL+LL �		 ��� ��� �� 	� � � 	�� 	�� ���� ���	 � � � � � � � �� �� �	� �	� 
� �� � �

Saturday, May 5, 2012 17:00:00 SB RL+LL ��� ��� �	� �� 	
 � � 	�	 	�� �
�� ���
 � � � � � � �� �� 
� �	� ��� 
� �� � �

Saturday, May 5, 2012 17:15:00 SB RL+LL ��� ��� ��� �� 	� � � 	�� ��
 ���� ���� � � � � � � � �� ��� ��� ��� �
 �� � �

Saturday, May 5, 2012 17:30:00 SB RL+LL ��� ��� ��� �� 	� � � 	�� ��
 �
�� ���� � � � � � � �	 	� �		 ��� �	
 �� �� � �

Saturday, May 5, 2012 17:45:00 SB RL+LL ��� ��� ��� �� 	� 	 � 	�	 	�� ���	 ���� � � � � � � 
 �� �� �	� ��� ��� �� � �

Saturday, May 5, 2012 18:00:00 SB RL+LL ��� ��� 	�� �� 	� � � 	�� 	�� ���� ���� � � � � � � �� 	
 �� ��� ��� 

 �� 	 �

Saturday, May 5, 2012 18:15:00 SB RL+LL ��� ��� 	�� �� �� � � 	�� 	�� ���� ���
 � � � � � � �� 	� �� 
� �		 �� �� � �

Saturday, May 5, 2012 18:30:00 SB RL+LL ��� ��� 	�� �� �� � � 	�� 	�� �
�� ���� � � � � � � � �� ��� ��� 
� �� �� 	 �

Saturday, May 5, 2012 18:45:00 SB RL+LL ��� ��
 	�� �� �� � � ��� 	�� ���� ���� � � � � � � � �� �� ��� ��� �� 	� � �

Saturday, May 5, 2012 19:00:00 SB RL+LL ��� ��
 	�� �� �� 	 � ��� 	�� �
�
 ���� � � � � � � �� 	� �� ��� ��� �	 �	 � �

Saturday, May 5, 2012 19:15:00 SB RL+LL ��� ��	 		� �� �� 	 � ��� ��	 ���	 ���� � � � � � � � �� �� ��	 �
 �
 �� � �

Saturday, May 5, 2012 19:30:00 SB RL+LL ��� ��� 	�� �� 	� � � ��� ��� ���� ���� � � � � � � � �� �� ��� ��� �� �� � �

Saturday, May 5, 2012 19:45:00 SB RL+LL 	�	 ��� ��� �
 
 	 � ��� ��� ���� ���� � � � � � � � �� �� �� 
� �� �� 	 �

Saturday, May 5, 2012 20:00:00 SB RL+LL 	�� ��� ��� �� �	 	 � ��� ��� �
�� ���� � � � � � � � �� �� �	 �
 �	 �� 	 �

Saturday, May 5, 2012 20:15:00 SB RL+LL 	�� ��� ��	 �	 �� � � ��� ��	 ���� ���� � � � � � � � �	 �� �� �	 �� �� � �

Saturday, May 5, 2012 20:30:00 SB RL+LL �
� ��� ��� �� �� � � ��� ��
 ���� �	�� � � � � � � 
 �� �� �� �� �� 	 � �

Saturday, May 5, 2012 20:45:00 SB RL+LL 	�� ��� ��� �	 �� � � ��� ��	 ���� �	�� � � � � � 
 �� �
 �� 

 �� �� � � �

Saturday, May 5, 2012 21:00:00 SB RL+LL ��� 	�� ��� �� 
 � � ��� ��� ���� ���� � � � � � � 	 �� �� �� �� 	� 	 � �

Saturday, May 5, 2012 21:15:00 SB RL+LL �
� ��� ��� 	� � � � ��� ��
 ���� ���� � � � � � � 
 	� �� �� �� 	� � � �

Saturday, May 5, 2012 21:30:00 SB RL+LL ��� 	�� ��� 	� �� � � ��� ��	 ���	 ���� � � � � � � � �
 �	 �� �� 	� � � �

Saturday, May 5, 2012 21:45:00 SB RL+LL ��� 	�	 ��
 �� �� � � ��	 ��� ���� �	�� � � � � � � �� �� �� �	 �
 �	 � � �

Saturday, May 5, 2012 22:00:00 SB RL+LL ��� 	�� �
� �
 �� � � ��� ��� ���
 ���
 � � � � � � � �� �� �	 �� 	� � 	 �

Saturday, May 5, 2012 22:15:00 SB RL+LL �	� 	�� �
� 	� � � � ��� ��	 ���� ���	 � � � � � � �� �� �� �� �� �� � � �

Saturday, May 5, 2012 22:30:00 SB RL+LL ��� 	�� �
� �� � 	 � ��� ��� ���� ���	 � � � � � � � �� �
 �
 �� �
 � � �

Saturday, May 5, 2012 22:45:00 SB RL+LL ��� ��� ��
 �� � 	 � 
�� 
�� ���� ���
 � � � � � � � �� 	
 �� 	� �
 � � �

Saturday, May 5, 2012 23:00:00 SB RL+LL �
	 ��� ��� �� � � � 
�	 
�� �
�� ���	 � � � � � � � �� 	
 �� �� �� �� � �

Saturday, May 5, 2012 23:15:00 SB RL+LL ��	 ��	 ��� �� � � � ���� ���� �
�� ���� � � � � � � � �� �� �� �� �� �� � �

Saturday, May 5, 2012 23:30:00 SB RL+LL �
� ��� ��� �� � � � 
�� 
�� ���� ���� � � � � � � � �� �� �� �� �� � � �

Saturday, May 5, 2012 23:45:00 SB RL+LL ��
 ��	 ��	 �� � � � ���� ���� �
�� ���� � � � � � � � �� �� �� �� �� � � �

Totals 28912 4.2 22681 3942 1819 466 4 12.7 12.4 69.3 76.6 2 1 0 0 27 109 594 2439 5838 6965 6915 4499 1231 220 72

Vehicle Classification Speed



Route 24 SB bewteen

north of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Saturday 5/5/12 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 1452 5.2 1092 205 113 42 0 5.0 4.8

MID-DAY 12:15 PM 2256 7.9 1737 315 176 28 0 3.2 3.0

PM 2:45 PM 2261 7.8 1746 328 166 21 0 3.2 2.9

Vehicle Classification



Route 24 SB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Sunday 5/6/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, May 6, 2012 0:00:00 SB RL+LL ��� ��	 �	� �� � � � ���� ���� ���
 ���� � � � � 	 � � �� �� �� �� �� �� � 	

Sunday, May 6, 2012 0:15:00 SB RL+LL ��� ��� 
	 � 	 � � ���	 ���� �
�� ���� � � � � � � 	 � �� �� �� �� � � �

Sunday, May 6, 2012 0:30:00 SB RL+LL ��� ��� 

 �� � � � ���� ���� �
�� ���� � � � � � � � �� �
 �	 �� �� � � �

Sunday, May 6, 2012 0:45:00 SB RL+LL ��� ��� ��� �� � � � ���� �	�
 ���� ���	 � � � � � � � �� 	� �� �� �	 � � �

Sunday, May 6, 2012 1:00:00 SB RL+LL 
� ��� �� �� � � � �
�� �
�� ���� ���� � 	 � � � � � � �� �� 	� �	 � 	 �

Sunday, May 6, 2012 1:15:00 SB RL+LL 
� ��	 �� � � � � ���� ���� ���� �	�� � � � � � � � �
 �� �
 �
 �� � � �

Sunday, May 6, 2012 1:30:00 SB RL+LL ��� ��� �� �� � � � ���� ���� ���
 ���� � � � � � � � �� �� �� �� �� 	 � �

Sunday, May 6, 2012 1:45:00 SB RL+LL �� ��� �� �� 	 � � �	�� ���� ���� ���� � � � � � � � � �� �� �� � � � �

Sunday, May 6, 2012 2:00:00 SB RL+LL �� ��� �� � 	 � � ���� ���� ���� ���� � � � � � � � �� �� �� �� �� 	 � �

Sunday, May 6, 2012 2:15:00 SB RL+LL �� ��� �� � 	 	 � ���� ���� ���� ���� � � � � � � � � �� �� �� � � � �

Sunday, May 6, 2012 2:30:00 SB RL+LL �
 ��� �� � � � � 	��� 	��	 ���� ���� � � � � � � � � �� �� �� 
 � � �

Sunday, May 6, 2012 2:45:00 SB RL+LL �� ��� 	� �� � 	 � 	��� 	��	 ���	 ���� � � � � � � � 	 �� �� �� 	 � � �

Sunday, May 6, 2012 3:00:00 SB RL+LL �� ��� 	� � � � � ���� ���� ���� �
�� � � � � � � � � � � �� 
 � � �

Sunday, May 6, 2012 3:15:00 SB RL+LL �� ��� 	� � � 	 � �	�
 �	�� ���� �
�� � � � � � � � � �� � 	 
 � � �

Sunday, May 6, 2012 3:30:00 SB RL+LL �� ��� 	� � � 	 � ���� 	
�� �
�� ���	 � � � � � � � � 
 � �� � � � �

Sunday, May 6, 2012 3:45:00 SB RL+LL �� ��� 		 � � 	 � �	�
 �	�� ���	 ���� � � � � � � � � 
 �	 � � 	 � �

Sunday, May 6, 2012 4:00:00 SB RL+LL �	 ��	 �� � � � � ���	 ���� ���� ���� � � � � � � � � � � � � 	 � �

Sunday, May 6, 2012 4:15:00 SB RL+LL �� ��	 �
 � � � � ���� ���� �
�	 ���� � � � � � � � � � � � � 	 � �

Sunday, May 6, 2012 4:30:00 SB RL+LL 	� ��� �� 	 � 	 � ���� ���� ���� �	�� � � � � � � � � �� � �� � � � �

Sunday, May 6, 2012 4:45:00 SB RL+LL 	� ��� �� � � � � ���� ���� ���	 �	�� � � � � � � � � � �� �� � � � �

Sunday, May 6, 2012 5:00:00 SB RL+LL �� ��� �� � � � � ���� ���� ���
 �	�� � � � � � � � � � � 	 � � � �

Sunday, May 6, 2012 5:15:00 SB RL+LL �� ��� �� 	 	 � � ���	 ���� �
�� ���� � � � � � � � 	 � � � 	 	 � �

Sunday, May 6, 2012 5:30:00 SB RL+LL 	� ��� �� � 
 � � ���� �
�� �
�� ���� � � � � � � � � � � �� � 	 � �

Sunday, May 6, 2012 5:45:00 SB RL+LL �� ��� 		 � � � � �	�
 �	�� ���� ���� � � � � � � � � � � �� � � � �

Sunday, May 6, 2012 6:00:00 SB RL+LL �� ��
 �� � � � � 	��� 	��� ���� ���� � � � � � � � � �� �� �	 �� 	 	 �

Sunday, May 6, 2012 6:15:00 SB RL+LL �� ��
 	
 � � � � 	��� 	��	 ���� ���� � � � � � � � � � �� �� �	 �� � �

Sunday, May 6, 2012 6:30:00 SB RL+LL �� ��� �� � � � � ���� ���� ���� ���� � � � � � � � � �� �
 �
 �� � � �

Sunday, May 6, 2012 6:45:00 SB RL+LL �� ��� �� 
 � � � ���� ���
 ���� ���� � � � � � � � � �� �� �� � � � �

Sunday, May 6, 2012 7:00:00 SB RL+LL �
 ��� �	 �� � � � ���� ���� �	�� ���� � � � � � � � � � �� �	 �	 �	 � �

Sunday, May 6, 2012 7:15:00 SB RL+LL �� ��� �� �	 	 � � ���� ���� ���� ���� � � � � � � � 	 �� �� �� �	 � � �

Sunday, May 6, 2012 7:30:00 SB RL+LL ��	 ��� 
	 �	 	 � � ���
 ���� ���� ���� � � � � � � � � �	 �	 	� �	 �� � �

Sunday, May 6, 2012 7:45:00 SB RL+LL ��� ��� 
� �� � � � ���
 ���� ���� ���� � � � � � � � � �� 	� �	 	� � � �

Sunday, May 6, 2012 8:00:00 SB RL+LL ��� ��� ��� �� � � � ���� ���� ���� �
�	 � � � � � � � � �� �� �� 	� �� � 	

Sunday, May 6, 2012 8:15:00 SB RL+LL ��� ��� ��
 �� � 
 � ���
 ���� ���� ���
 � � � � � � � �
 �� �� �� �� � � �

Sunday, May 6, 2012 8:30:00 SB RL+LL �

 ��� ��� 		 
 � � 
�� ��� ���� ���� � � � � � � � �� �� 	� �� �� �� � 	

Sunday, May 6, 2012 8:45:00 SB RL+LL �
� ��� ��� �
 � � � 
�� 
�� ���� ���� � � � � � � � � 	� �� 	� �	 �� � �

Sunday, May 6, 2012 9:00:00 SB RL+LL ��	 ��� ��	 �� � � � ��
 ��� ���� ���� � � � � � � � �� �
 �� �� �
 �	 	 �

Sunday, May 6, 2012 9:15:00 SB RL+LL ��� 	�� ��� 	� � � � ��� ��� ���� ���� � � � � � � 	 �� 		 �� �� �
 �� 	 �

Sunday, May 6, 2012 9:30:00 SB RL+LL �
� ��� ��� �� 
 � � 
�	 
�� ���� �
�� � � � � � � � � 	� �� �� �� �� � 	

Sunday, May 6, 2012 9:45:00 SB RL+LL ��� 	�� ��� 	� �� 	 � ��
 ��� ���� ���� � � � � � � � �� �� �� �� �
 �
 � �

Sunday, May 6, 2012 10:00:00 SB RL+LL ��	 	�� �	� 	� � � � ��� ��� ���� ���� � � � � � � 	 �� �� �
 �� �� �� � �

Sunday, May 6, 2012 10:15:00 SB RL+LL ��� 	�� ��	 �� �	 � � ��� ��	 ���	 ���� � � � � � � � � 	� �
 �� �� �� � �

Sunday, May 6, 2012 10:30:00 SB RL+LL 	�� ��� ��
 �� �� � � ��
 ��� ���� ���	 � � � � � � � � �� �� �� �� �� � �

Sunday, May 6, 2012 10:45:00 SB RL+LL 	�� ��
 	�� �� �� 	 � ��� ��� ���� ���	 � � � � � � � �� �� ��� ��	 �� �� 	 �

Sunday, May 6, 2012 11:00:00 SB RL+LL ��� ��� 	�� �� 	� 	 � ��� ��� ���� ���� � � � � � � � �� �
 
� ��	 �� �� � �

Sunday, May 6, 2012 11:15:00 SB RL+LL 	
	 ��	 	�� �� �� � � ��� ��	 ���� ���� � � � � � � 	 �� �� ��� 
� �
 �� 	 �

Sunday, May 6, 2012 11:30:00 SB RL+LL ��� ��	 		� �� �	 � � ��� ��� ���� �
�� � � � � � � � �
 �� ��� 
� 
� 	� � �

Sunday, May 6, 2012 11:45:00 SB RL+LL ��� ��� 		� �� �� � � ��� ��� ���� ���� � � � � � � 
 �� �� ��� ��� �� �� � �

Sunday, May 6, 2012 12:00:00 SB RL+LL ��� ��� 	�� �� �� � � ��	 ��� ���� ���� � � � � � � �� �� �� �� ��	 �� 		 � �

Vehicle Classification Speed



Route 24 SB bewteen

north of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Sunday 5/6/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, May 6, 2012 12:15:00 SB RL+LL ��� ��
 	�	 �� �� � � ��� 	�� �
�� ���� � � � � � � � �� 
� ��� 
� �� �� 	 �

Sunday, May 6, 2012 12:30:00 SB RL+LL ��� ��
 ��� �� �� � � 	�� 	�� �
�� ���	 � � � � � 	 �� 	� ��� ��	 ��� �� �� � �

Sunday, May 6, 2012 12:45:00 SB RL+LL ��
 ��� 	�� �� �� � � 	�
 	�� ���
 ���� � � � � � � � 	� �
 ��	 ��� �� �� � �

Sunday, May 6, 2012 13:00:00 SB RL+LL �

 ��
 ��� �� 	� � � 	�� 	�� �
�	 ���� � � � � � � �� �� 
	 �
 �	� �� �
 � �

Sunday, May 6, 2012 13:15:00 SB RL+LL ��	 ��� 	�	 �� 	� � � 	�
 	�� ���� ���� � � � � � � � 	� �� ��� ��
 �� 	� � �

Sunday, May 6, 2012 13:30:00 SB RL+LL ��� ��� 	�� �� �� � � 	�� 	�� ���� ���� � � � � � � �� �
 �� ��� ��	 

 �
 � �

Sunday, May 6, 2012 13:45:00 SB RL+LL ��� ��
 	�� �� �� � � ��� 	�� ���	 ���� � � � � � � �� 	� ��� �� 
� �� 	� � �

Sunday, May 6, 2012 14:00:00 SB RL+LL ��
 ��
 ��� �	 �
 � � 	�� 	�	 ���� ���� � � � � � 	 � 	� 
� ��� �	� �� �� 	 �

Sunday, May 6, 2012 14:15:00 SB RL+LL �
� ��
 	�	 �� �� � � 	�� 	�� �
�� ���� � � � � � � � �� ��
 ��� ��� �� �� 	 �

Sunday, May 6, 2012 14:30:00 SB RL+LL ��� ��� ��� �� �� 	 � 	�� 	�� �
�� ���	 � � � � � � � 		 
� ��� �	� �� �� 	 �

Sunday, May 6, 2012 14:45:00 SB RL+LL ��� ��� 	�� �	 �
 � � ��� 	�� ���� ���� � � � � � � �� �� �� ��� ��� �� �� � �

Sunday, May 6, 2012 15:00:00 SB RL+LL ��� ��� 	�
 �
 �� � � ��� 	�� �
�� ���� � � � � � � �	 	� ��� ��� 
� �
 �� � 	

Sunday, May 6, 2012 15:15:00 SB RL+LL ��� ��	 	
� �� �� 	 � 	�� 	�� ���� ���� � � � � � � � 		 ��� ��
 ��� �� �� � 	

Sunday, May 6, 2012 15:30:00 SB RL+LL ��� ��� 	
	 �� 	� � � 	�� 	�� ���� ���� � � � � � � � 	� ��� ��� ��� �� �� � �

Sunday, May 6, 2012 15:45:00 SB RL+LL ��� ��� �	� �� �� 
 � 	�� 	�� �
�	 ���� � � � � � 	 �� �� �� ��� ��	 �� �	 � �

Sunday, May 6, 2012 16:00:00 SB RL+LL ��� ��� 	
� �� 	� 	 � 	�� 	�� ���� ���� � � � � � � �� �� �
 ��� �	� �
 	� 	 �

Sunday, May 6, 2012 16:15:00 SB RL+LL ��� ��� 	�� �� 	� 	 � ��� 	�� ���� ���� � � � � � � � 	� ��� �
 ��� �� 	� � �

Sunday, May 6, 2012 16:30:00 SB RL+LL ��� ��� ��� �	 �� � � 	�	 	�� ���� ���	 � � � � � � � 	� 

 ��� ��� 
� �� � �

Sunday, May 6, 2012 16:45:00 SB RL+LL ��
 ��	 	�� �� �� � � 	�� 	�� ���� ���� � � � � � � �	 	� 

 ��� ��� �� �� � �

Sunday, May 6, 2012 17:00:00 SB RL+LL ��� ��� 	�	 �� 	� �� � 	�� 	�� �
�� ���� � � � � � 	 �	 �� ��� ��� ��� �� �� � �

Sunday, May 6, 2012 17:15:00 SB RL+LL ��� ��� 	�� �� 	� �� � 	�� 	�� ���� ���� � � � � � � �	 �� ��� ��
 
� �� �
 � �

Sunday, May 6, 2012 17:30:00 SB RL+LL �	� ��
 	�� �� �� � � ��� 	�
 �
�
 ���� � � � � � � 
 �� �� ��� ��� �� �� 	 �

Sunday, May 6, 2012 17:45:00 SB RL+LL ��� ��	 	�	 �� 	� � � 	�
 	�� ���� ���� � � � � � � 
 �� 
� ��� ��� �� �� �� �

Sunday, May 6, 2012 18:00:00 SB RL+LL ��� ��� 	�� �� 	� 
 � 	�� 	�� ���� ���� � � � � � � 	 �� �� 
� ��� ��� �� � �

Sunday, May 6, 2012 18:15:00 SB RL+LL �	� ��� 	�� �	 �� � � ��� 	�
 ���� ���� � � � � � � � 	� �� 
	 ��� �
 	� 	 �

Sunday, May 6, 2012 18:30:00 SB RL+LL ��� ��� 	�� �� �� � � 	�
 	�� ���� ���� � � � � � � � �� �� 
	 ��� ��� �� � �

Sunday, May 6, 2012 18:45:00 SB RL+LL ��� ��
 	�
 �	 �� � � ��� 	�� ���� ���
 � � � � � � � �
 �� ��� ��� �	 �� � �

Sunday, May 6, 2012 19:00:00 SB RL+LL 	�� ��� 	�
 	� �� � � ��� ��� ���� ���
 � � � � � � � �� �� 
	 �� �� 	� � �

Sunday, May 6, 2012 19:15:00 SB RL+LL 	�� ��� 	�� 		 �	 �� � ��� ��� ���� ���� � � � � � � � �� �� �
 ��
 �� 	� 	 �

Sunday, May 6, 2012 19:30:00 SB RL+LL 	�	 ��� �
� �� �� 	 � ��� ��� ���� ���� � � � � � � � �� �� �� 
� �� �� � �

Sunday, May 6, 2012 19:45:00 SB RL+LL 	�
 ��� �
� �� �� � � ��� ��� ���� ���� � � � � � � �� 	
 �
 �
 
� �
 
 � �

Sunday, May 6, 2012 20:00:00 SB RL+LL 	�� ��	 ��� 	� �	 � � ��� ��� ���� ���	 � � � � � 	 
 �
 �� �
 �� 	� 
 � �

Sunday, May 6, 2012 20:15:00 SB RL+LL 	�	 ��	 ��� 	� �� � � ��� ��� ���� ���� � � � � � � � 	� �
 
� �
 	� � � �

Sunday, May 6, 2012 20:30:00 SB RL+LL ��� ��� ��� 	� 
 � � ��� ��� ���� �	�
 � � � � � � 	 �� �� �� �
 �� � � �

Sunday, May 6, 2012 20:45:00 SB RL+LL ��� 	�� ��� �� � � � ��
 ��� ���� ���� � � � � � � � �� �� �
 �� �
 � � �

Sunday, May 6, 2012 21:00:00 SB RL+LL ��� 	�
 ��� �� �	 � � ��� ��� ���� �	�� � � � � � � �� 	
 �� �� �� �� � � �

Sunday, May 6, 2012 21:15:00 SB RL+LL ��� 	�� ��� �� � 
 � ��� ��� ���	 �	�	 � � � � � � �� �� �� �� 	
 �� � � �

Sunday, May 6, 2012 21:30:00 SB RL+LL ��� 	�� ��� 	� � � � ��	 ��� ���� ���� � � � � � � � �� �� �� �� 	� � � �

Sunday, May 6, 2012 21:45:00 SB RL+LL ��� ��� ��� �� � � � ��
 ��� ���� ���	 � � � � � � � �� �� �� �� �� 	 � �

Sunday, May 6, 2012 22:00:00 SB RL+LL �
� ��� ��
 �
 � � � 
�� ��
 ���� ���� � � � � � � � �	 �� �	 �� �� � � �

Sunday, May 6, 2012 22:15:00 SB RL+LL ��� 	�� ��� �	 � � � ��	 ��� ���� ���� � � � � � � 	 �� �� �� �� �� � � �

Sunday, May 6, 2012 22:30:00 SB RL+LL ��� 	�� ��� �� � �� � 
�� ��� ���	 �	�	 � � � � � � � 	� �� �� 	
 �� � � �

Sunday, May 6, 2012 22:45:00 SB RL+LL ��� ��
 ��� �� � 
 � 
�� ��� ���� ���� � � � � � � � �� 	� �
 �� �� � � �

Sunday, May 6, 2012 23:00:00 SB RL+LL ��� ��
 ��� �� � 	 � ���� ���� ���� ���� � � � � � � � �� 	� �� �
 �� � � �

Sunday, May 6, 2012 23:15:00 SB RL+LL ��� ��
 ��� �� � � � ���
 ���� ���� ���� � � � � � � � �	 �� 	
 	
 �� 
 � �

Sunday, May 6, 2012 23:30:00 SB RL+LL ��� ��
 ��� �� � � � ���� �	�� ���� ���� � � � � � � � �� 	� �� �� �� � � 	

Sunday, May 6, 2012 23:45:00 SB RL+LL ��� ��� 
� � � 
 � ���� ���� ���� ���� � � � � � � � �	 �	 	� �� �� � � �

Totals 24794 3.5 20167 2964 1291 370 2 15.6 15.4 69.8 77.1 12 3 0 1 5 78 444 1865 4728 5820 6062 4170 1281 233 92

Vehicle Classification Speed



Route 24 SB bewteen

north of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Sunday 5/6/12 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 1128 3.7 917 160 42 9 0 6.4 6.2

MID-DAY 12:15 PM 1904 6.4 1547 227 111 19 0 3.8 3.6

PM 3:45 PM 2024 6.8 1660 232 113 19 0 3.6 3.4

Vehicle Classification



Route 24 NB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans  

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Thursday 5/3/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Thursday, May 3, 2012 0:00:00 NB RL+LL �� ��� �� �� � � 	 ���� ���� �	�
 ���� 	 	 	 	 	 	 	 � � �� �� � � 	

Thursday, May 3, 2012 0:15:00 NB RL+LL �� 	�� �� �� � 	 	 ���� ���� ���� ���	 	 	 	 	 	 	 	 	 � �� �� � � 	

Thursday, May 3, 2012 0:30:00 NB RL+LL �� 	�� �� �	 � � 	 ���� ���� �	�� ���	 	 	 	 	 	 	 � 	 � �� � � � 	

Thursday, May 3, 2012 0:45:00 NB RL+LL �� 	�� �	 � � � 	 ���� ���� ���� ���	 	 	 	 	 	 	 	 � � �� � 	 	 	

Thursday, May 3, 2012 1:00:00 NB RL+LL �� 	�� �� � � �	 	 ���� ���
 ���
 ���	 	 	 	 	 	 	 � � � �� 	 � � 	

Thursday, May 3, 2012 1:15:00 NB RL+LL �	 	�� �� � � � 	 �	�	 �
�� ���� ���	 	 	 	 	 	 	 � � �	 �� � 	 	 	

Thursday, May 3, 2012 1:30:00 NB RL+LL �� 	�� �� � � � 	 ���	 ���� �
�� ���	 	 	 	 	 	 	 � 	 	 �� � 	 	 	

Thursday, May 3, 2012 1:45:00 NB RL+LL �� 	�� �� � 	 � 	 ����� ����� �
�� ���	 	 	 	 	 	 	 	 	 � � � 	 � 	

Thursday, May 3, 2012 2:00:00 NB RL+LL �� 	�� �� � � � 	 ���� ���� �	�
 ���	 	 	 	 	 	 	 	 � � �� 	 	 � 	

Thursday, May 3, 2012 2:15:00 NB RL+LL �� 	�� 
 � � � 	 ����� ����� �	�	 ���	 	 	 	 	 	 	 	 	 � �	 � 	 	 	

Thursday, May 3, 2012 2:30:00 NB RL+LL �� 	�� �� � � � 	 ���	 ���� ���� ���	 	 	 	 	 	 	 	 � � �� � 	 	 	

Thursday, May 3, 2012 2:45:00 NB RL+LL �� 	�� �� � � � 	 �
�� ���
 ���� ���� 	 	 	 	 	 	 	 � � �	 	 	 	 	

Thursday, May 3, 2012 3:00:00 NB RL+LL �� 	�� �� � � � 	 ���� ���� ���� �	�	 	 	 	 	 	 	 	 � 
 � � � 	 	

Thursday, May 3, 2012 3:15:00 NB RL+LL �� 	�� �� � � 	 	 ���� ���� �	�� �
�	 	 	 	 	 	 	 	 � � 
 � � � 	

Thursday, May 3, 2012 3:30:00 NB RL+LL �� 	�� �� � � � 	 ���
 ���� �	�� �
�� 	 	 	 	 	 � 	 � �� �� �	 � 	 	

Thursday, May 3, 2012 3:45:00 NB RL+LL �� 	�
 �� �� � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 � � �� �	 � 	 	

Thursday, May 3, 2012 4:00:00 NB RL+LL �� 	�� �� 
 � 	 	 ���� ���� �
�� ���	 	 	 	 	 	 	 	 	 � �� � � 	 	

Thursday, May 3, 2012 4:15:00 NB RL+LL �� 	�� �� �	 	 � 	 �	�	 �
�� ���� �	�	 	 	 	 	 	 	 	 	 � �� � � � 	

Thursday, May 3, 2012 4:30:00 NB RL+LL �� ��� �� �� � � 	 ���	 ���� �
�� ���	 	 	 	 	 	 	 	 � �� �� �� � 	 	

Thursday, May 3, 2012 4:45:00 NB RL+LL ��
 ��� 
� �� � � 	 ���	 ���� ���� ���� 	 	 	 	 	 	 	 
 �� �� �� � � �

Thursday, May 3, 2012 5:00:00 NB RL+LL �
� ��� ��� �� � �� 	 
�� ��� ���	 �
�� 	 	 	 	 	 	 � � �� �� �� �� � 	

Thursday, May 3, 2012 5:15:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���� ���� 	 	 	 	 	 	 	 � �
 ��� �� �� �� �

Thursday, May 3, 2012 5:30:00 NB RL+LL ��� ��� �	� ��	 �� � 	 ��	 ��� ���
 ���� 	 	 	 	 	 	 	 �� �� �
� �	 �� � �

Thursday, May 3, 2012 5:45:00 NB RL+LL ��� ��� �
� ��� �� � 	 ��� ��� ���
 ���� 	 	 	 	 	 	 	 � �� ��� ��� �
 � 	

Thursday, May 3, 2012 6:00:00 NB RL+LL �	
 ��	 �	� ��� �	 �
 	 ��� ��� ���� ���� 	 	 	 	 	 	 	 � �� ��
 ��� �� � �

Thursday, May 3, 2012 6:15:00 NB RL+LL ��
 ��� ��� ��� �� �� 	 ��� ��� ���	 ���� 	 	 	 	 	 	 � �� �� ��� ��� �� � 	

Thursday, May 3, 2012 6:30:00 NB RL+LL ��	 ��	 ��� ��� �� � 	 ��
 ��� ���� �
�� 	 	 	 	 	 	 � �� �� �
� ��� �� �� �

Thursday, May 3, 2012 6:45:00 NB RL+LL ��� ��� �	� ��	 �� �� 	 ��� ��� ���� ���� 	 	 	 	 	 	 	 �� �� ��	 ��� �	 �� �

Thursday, May 3, 2012 7:00:00 NB RL+LL ��� ��� ��� ��� �� � 	 ��
 ��� ���� �
�
 	 	 	 	 	 	 � � �� �	� ��� �� �� �

Thursday, May 3, 2012 7:15:00 NB RL+LL ��� ��� ��� ��� �� �	 	 ��� ��� ���
 �
�� 	 	 	 	 	 	 � �� �� �
� �	� �� �
 �

Thursday, May 3, 2012 7:30:00 NB RL+LL �	� 
�� ��� ��� �� �� 	 ��� ��� ���� ���
 	 	 	 	 	 	 � �
 �� ��� ��� �� � �

Thursday, May 3, 2012 7:45:00 NB RL+LL �	� 
�� �
� ��
 �� � 	 ��� ��� ���	 ���� 	 	 	 	 	 	 � 
 �� ��
 �	� �� � 	

Thursday, May 3, 2012 8:00:00 NB RL+LL ��� 
�� ��	 ��� �� �� 	 ��� ��� ���� ���	 	 	 	 	 	 	 � �� �
 ��� ��� �� �� �

Thursday, May 3, 2012 8:15:00 NB RL+LL �		 ��
 ��� �	� �� �� � ��	 ��� ���
 �
�� 	 	 	 	 	 	 	 �� �	 ��� ��	 �� �
 �

Thursday, May 3, 2012 8:30:00 NB RL+LL �	
 ��	 ��� �	
 �� �� 	 ��	 ��� ���
 �
�� 	 	 	 	 	 	 	 �� �� ��� ��� �� �� 	

Thursday, May 3, 2012 8:45:00 NB RL+LL ��� ��� ��
 ��� �� �� 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � �� �	 ��� ��� �� �� 	

Thursday, May 3, 2012 9:00:00 NB RL+LL ��� ��� ��� ��	 �� �� 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � � �
 ��
 ��� �� � �

Thursday, May 3, 2012 9:15:00 NB RL+LL ��� ��� ��� 
� �� �
 	 ��� ��
 ���� �	�� 	 	 	 	 	 	 	 �	 �� �	� �� �� �� 	

Thursday, May 3, 2012 9:30:00 NB RL+LL ��� ��
 ��� 
� �� 
 	 ��	 ��� ���� �
�� 	 	 	 	 	 	 � � �� ��
 �		 �� � 	

Thursday, May 3, 2012 9:45:00 NB RL+LL ��� ��	 ��� �� �� �� 	 ��� ��
 ���� ���� 	 	 	 	 	 	 	 � �
 ��� �
 �� � �

Thursday, May 3, 2012 10:00:00 NB RL+LL ��
 ��� ��� �� �� �� 	 ��� ��� ���� ���� 	 	 	 	 	 	 � �	 �� ��� �� �� �	 �

Thursday, May 3, 2012 10:15:00 NB RL+LL �
	 ��	 �
� �
 �� �� 	 ��� ��	 ���� ���� 	 	 	 	 	 	 � 	 �� ��� �� �� �� �

Thursday, May 3, 2012 10:30:00 NB RL+LL ��� ��� �	� �� �� 
 	 ��� ��� �	�� ���	 	 	 	 	 	 � � �� �� ��� �� �� � �

Thursday, May 3, 2012 10:45:00 NB RL+LL ��� ��� ��� �
 �� 
 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 �	 �� ��
 �� �� � �

Thursday, May 3, 2012 11:00:00 NB RL+LL ��	 ��� �	� �� �� �� 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 � �� ��� �� �� 
 �

Thursday, May 3, 2012 11:15:00 NB RL+LL ��� ��� ��	 �	 �� �� 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 � �	 ��	 �� �� � �

Thursday, May 3, 2012 11:30:00 NB RL+LL ��� ��� ��
 �� �� �� 	 ��� ��	 �	�
 ���	 	 	 	 	 	 � � �� �	 ��� �� �
 � 	

Thursday, May 3, 2012 11:45:00 NB RL+LL �
� ��� �
	 �� �� �� 	 ��� ��
 ���� �
�� 	 	 	 	 	 	 � � �
 ��	 �� �� � �

Thursday, May 3, 2012 12:00:00 NB RL+LL ��	 ��� ��� �� �� �� 	 ��� ��	 ���� �
�� 	 	 	 	 	 	 	 � �� ��� �� �� �� �

SpeedVehicle Classification



Route 24 NB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans  

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Thursday 5/3/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Thursday, May 3, 2012 12:15:00 NB RL+LL ��	 ��� ��� �� �	 �� 	 ��� ��	 ���� �
�� 	 	 	 	 	 � 	 � �� ��� �� �� � ��

Thursday, May 3, 2012 12:30:00 NB RL+LL �	� ��� ��	 �� �� �� 	 ��� ��� ���� ���	 	 	 	 	 	 	 	 � �
 ��� �� �� � 	

Thursday, May 3, 2012 12:45:00 NB RL+LL ��� ��� ��	 �� �� �	 	 ��
 ��� ���� �
�� 	 	 	 	 	 	 � �� �� ��� �	 �� �� �

Thursday, May 3, 2012 13:00:00 NB RL+LL �
� ��	 ��� �� �� 
 	 ��� ��
 ���
 �	�� 	 	 	 	 	 	 	 � �
 ��� �� �
 �� �

Thursday, May 3, 2012 13:15:00 NB RL+LL ��� ��� ��� �
 �� �� 	 ��� ��
 ���	 ���� 	 	 	 	 	 	 	 �	 �� ��� �� �� � �

Thursday, May 3, 2012 13:30:00 NB RL+LL ��� ��� �
� �� �� �� � ��� ��� ���� ���	 	 	 	 	 	 	 	 � �� ��� �� �� �	 	

Thursday, May 3, 2012 13:45:00 NB RL+LL ��� ��� �	� �� �	 �� 	 ��� ��� ���� ���� 	 	 	 	 	 	 � � �� ��
 �� �� �� 	

Thursday, May 3, 2012 14:00:00 NB RL+LL ��� ��� ��� �� �	 �� 	 ��� ��� �	�� ���� 	 	 	 	 	 � 	 � �	 ��
 �� �
 � �

Thursday, May 3, 2012 14:15:00 NB RL+LL �	� ��� ��� 
� �� �� 	 ��� ��� �	�� ���� 	 	 	 	 	 	 	 � �� ��� �� �� �� �

Thursday, May 3, 2012 14:30:00 NB RL+LL ��� ��	 �		 �	� �� � 	 ��	 ��� ���� ���
 	 	 	 	 	 	 � � �� �	� ��� �	 �� 	

Thursday, May 3, 2012 14:45:00 NB RL+LL ��� ��� ��
 ��� �
 � 	 ��� ��	 ���	 �	�� 	 	 	 	 	 	 	 � �� �
� �	� �� �� �

Thursday, May 3, 2012 15:00:00 NB RL+LL ��� ��� ��� ��� �� �� 	 ��	 ��� ���� ���� � 	 	 	 	 	 	 �� �� ��� �	� �� �� �

Thursday, May 3, 2012 15:15:00 NB RL+LL ��� ��� ��� �� �� �� 	 ��
 ��� ���� �
�� 	 	 	 	 	 	 � � �� ��	 ��� �� �� �

Thursday, May 3, 2012 15:30:00 NB RL+LL ��� ��	 ��	 
� �� �� 	 ��� ��� ���� ���� 	 	 	 	 	 	 � 
 �� ��� ��
 �� �� �

Thursday, May 3, 2012 15:45:00 NB RL+LL �

 ��� �	� ��� �
 �� 	 ��� ��� ���
 �	�� 	 	 	 	 	 	 	 �	 �� �
� ��� �� �� 	

Thursday, May 3, 2012 16:00:00 NB RL+LL ��� ��� �	� ��� �� � 	 ��� ��� ���� ���� 	 	 	 	 	 	 	 �� �� ��	 ��� �� � 	

Thursday, May 3, 2012 16:15:00 NB RL+LL ��� ��� ��	 ��� �� 
 	 ��� ��� �	�� ���� 	 	 	 	 	 	 � �� �
 ��
 ��� �� �� �

Thursday, May 3, 2012 16:30:00 NB RL+LL ��� ��� ��� ��
 �� �� 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � � �� ��� ��� �� �� �

Thursday, May 3, 2012 16:45:00 NB RL+LL ��� ��� �	� �	� �� � 	 ��
 ��� ���� �
�� 	 	 	 	 	 	 	 � �� �
� ��� �� �� �

Thursday, May 3, 2012 17:00:00 NB RL+LL ��	 ��	 �	� ��	 �� � 	 ��
 ��� ���� �	�� 	 	 	 	 	 	 � 
 �	 ��	 ��� �� �� �

Thursday, May 3, 2012 17:15:00 NB RL+LL ��	 ��� ��
 ��	 �	 �� 	 ��� ��� ���� ���� 	 	 	 	 	 	 � �� �� ��� ��� �� �� �

Thursday, May 3, 2012 17:30:00 NB RL+LL ��	 ��� ��	 ��
 �� �	 	 ��� ��	 ���� ���� 	 	 	 	 	 	 � �� �� ��� ��
 �� �
 �

Thursday, May 3, 2012 17:45:00 NB RL+LL ��
 ��� �	� ��� �� 
 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 
 �� ��
 ��� �
 �	 ��

Thursday, May 3, 2012 18:00:00 NB RL+LL ��� ��� �
� �	 �� 
 	 ��� ��� ���	 ���� 	 	 	 	 	 	 � �� �� ��� ��� �� �	 	

Thursday, May 3, 2012 18:15:00 NB RL+LL ��
 ��� ��� 
� �� � 	 ��
 ��� ���
 ���� 	 	 	 	 	 	 	 � �� ��� 
� 
� �� �

Thursday, May 3, 2012 18:30:00 NB RL+LL ��� ��� ��� 
� �� � 	 ��� ��� ���� ���� 	 	 	 	 	 	 	 � �
 ��� 
� �� �� �

Thursday, May 3, 2012 18:45:00 NB RL+LL ��� ��� ��
 �� �
 � 	 ��� ��� ���
 ���� 	 	 	 	 	 	 	 � �� ��� 
� �� � 


Thursday, May 3, 2012 19:00:00 NB RL+LL �
� ��
 �	� �� �	 � 	 ��	 ��� ���� �
�� 	 	 	 	 	 	 	 � �� ��	 ��� �� � �

Thursday, May 3, 2012 19:15:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � � �� ��
 �
 �	 � �

Thursday, May 3, 2012 19:30:00 NB RL+LL ��� ��
 ��
 �� 
 � 	 ��
 ��� ���� �	�	 	 	 	 	 	 	 	 � �� 
� �� �� � 	

Thursday, May 3, 2012 19:45:00 NB RL+LL ��� ��� ��
 �� � � 	 ��� ��� ���� �
�
 	 	 	 	 	 	 	 � �� �		 �� �� � 	

Thursday, May 3, 2012 20:00:00 NB RL+LL ��� ��� ��� �� � � 	 
�
 
�� ���� �
�� 	 	 	 	 	 	 	 � �	 �� �� �� 	 �

Thursday, May 3, 2012 20:15:00 NB RL+LL ��� ��� �	
 �
 �� � 	 ���	 �	�� ���	 ���� 	 	 	 	 	 	 	 � �� �� �� �� � �

Thursday, May 3, 2012 20:30:00 NB RL+LL ��� ��� ��
 �
 � � 	 ���� ���� �	�� ���� 	 	 	 	 	 	 	 �� 
 
� �� �� 	 	

Thursday, May 3, 2012 20:45:00 NB RL+LL ��� ��� ��
 �
 � � 	 �	�� �	�� ���� ���	 	 	 	 	 	 	 	 � �� 
� �� �� � 	

Thursday, May 3, 2012 21:00:00 NB RL+LL ��� ��� �	� �� �� � 	 ���� �	�
 ���� �
�	 	 	 	 	 	 	 � � �� �� �� �	 � ��

Thursday, May 3, 2012 21:15:00 NB RL+LL ��
 ��� ��� �� � � 	 ���� ���� �
�� ���� 	 	 	 	 	 	 	 �� �� 
� �� 
 � 	

Thursday, May 3, 2012 21:30:00 NB RL+LL ��� ��� ��� �� �	 � 	 �	�� �	�	 �
�� ���� 	 	 	 	 	 	 � � �� �� �� �� � �

Thursday, May 3, 2012 21:45:00 NB RL+LL ��� ��
 
� �� � � 	 ���� ���� ���� �
�	 	 	 	 	 	 	 	 � �� �	 �	 �	 � 	

Thursday, May 3, 2012 22:00:00 NB RL+LL ��� ��� �� �� � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 	 �� �� �� �� � 	

Thursday, May 3, 2012 22:15:00 NB RL+LL ��� ��� 
� �� � � 	 ���� ���� �
�� ���	 	 	 	 	 	 	 	 
 �� �� �� �� 	 	

Thursday, May 3, 2012 22:30:00 NB RL+LL ��� ��� �� �� � � 	 ���� ���� ���� �	�� 	 	 	 	 	 	 � � �� �� �� �� 	 �

Thursday, May 3, 2012 22:45:00 NB RL+LL 

 ��� �
 �� � � 	 ���� ���
 �	�
 �	�	 	 	 	 	 	 	 	 � �	 �� � �	 � �

Thursday, May 3, 2012 23:00:00 NB RL+LL �� ��� �� �	 � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 � � � �� �� 
 � �

Thursday, May 3, 2012 23:15:00 NB RL+LL �� ��	 �
 �� 	 � 	 ���
 ���� ���� ���	 	 	 	 	 	 	 � � � �� �
 � 	 �

Thursday, May 3, 2012 23:30:00 NB RL+LL �� ��� �� �� � � 	 ���	 ���� �	�	 ���� 	 	 	 	 	 	 	 � �� �� � � � �

Thursday, May 3, 2012 23:45:00 NB RL+LL �	 ��� �� �� 	 � 	 ���� ���� �	�� ���	 	 	 	 	 	 	 � � �� �� �� �� � 	

Totals 28217 4.0 18671 6676 2059 809 2 18.1 17.8 71.5 78.4 1 0 0 0 0 5 89 659 3043 13229 7196 3042 763 190

Vehicle Classification Speed



Route 24 NB bewteen

south of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Thursday 5/3/2012 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:15 AM 2771 9.2 1940 610 178 43 0 2.6 2.4  

MID-DAY 12:00 PM 1356 4.7 918 294 94 50 0 5.3 5.1

PM 3:45 PM 2016 6.9 1247 541 190 38 0 3.6 3.4

Vehicle Classification



Route 24 NB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans  

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Friday 5/4/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Friday, May 4, 2012 0:00:00 NB RL+LL �� 	�� �� � � � 	 ���� ���� ���� ���	 	 	 	 	 	 	 	 � 
 �� � 
 	 	

Friday, May 4, 2012 0:15:00 NB RL+LL �
 	�� �� � � � 	 ���� ���� �
�� ���� 	 	 	 	 	 	 � � � �� � � 	 	

Friday, May 4, 2012 0:30:00 NB RL+LL �
 	�� �� �� � � 	 ���� ���
 ���� ���� 	 	 	 	 	 	 	 	 � �� � � 	 �

Friday, May 4, 2012 0:45:00 NB RL+LL �� 	�� �� � � � 	 ���� ���� ���� �
�� 	 	 	 	 	 � 	 � � �� � � 	 	

Friday, May 4, 2012 1:00:00 NB RL+LL �� 	�� �� � 	 � 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 � � �� � � 	 	

Friday, May 4, 2012 1:15:00 NB RL+LL �� 	�� �� � � � 	 ���� ���
 ���� ���	 	 	 	 	 	 	 � 	 �	 �� � 	 	 �

Friday, May 4, 2012 1:30:00 NB RL+LL �� 	�� �	 � � � 	 �	��
 �	��� �
�� ���	 	 	 	 	 	 	 	 	 � � � 	 	 	

Friday, May 4, 2012 1:45:00 NB RL+LL �� 	�� �	 � 	 � 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 � � �� � 	 	 	

Friday, May 4, 2012 2:00:00 NB RL+LL �� 	�� 
 � � � 	 �	��
 �	��� ���� ���	 	 	 	 	 	 	 	 � � � � 	 � 	

Friday, May 4, 2012 2:15:00 NB RL+LL �	 	�� � � � � 	 ��	�	 ��
�� ���� ���	 	 	 	 	 	 	 	 	 � � � 	 � 	

Friday, May 4, 2012 2:30:00 NB RL+LL �� 	�� �� � � � 	 ���� ���	 ���� ���	 	 	 	 	 	 	 	 � � � � � � �

Friday, May 4, 2012 2:45:00 NB RL+LL �� 	�� �� �	 � � 	 �	�	 �
�� ���� ���	 	 	 	 	 	 	 	 	 
 �� � � � �

Friday, May 4, 2012 3:00:00 NB RL+LL �� 	�� �� � � � 	 ���� ���� �
�� ���	 	 	 	 	 	 	 � 	 � �� � � 	 	

Friday, May 4, 2012 3:15:00 NB RL+LL �� 	�� �
 � � � 	 �	�	 �
�� �	�� �
�	 	 	 	 	 	 	 � � � �� � � � 	

Friday, May 4, 2012 3:30:00 NB RL+LL �� 	�� �� 
 � � 	 ���� ���� ���
 ���	 	 	 	 	 	 � 	 � � �� �� � 	 	

Friday, May 4, 2012 3:45:00 NB RL+LL �� 	�
 �� �	 � � 	 ���� ���	 �
�� ���	 	 	 	 	 � 	 	 	 � �� � � 	 	

Friday, May 4, 2012 4:00:00 NB RL+LL �� 	�� �� � � � 	 ���
 ���� �	�
 ���	 	 	 	 	 	 	 	 	 � �� � � � 	

Friday, May 4, 2012 4:15:00 NB RL+LL �� 	�� �� �� � � 	 ���� ���
 ���� ���	 	 	 	 	 	 	 � � � �	 
 � 	 �

Friday, May 4, 2012 4:30:00 NB RL+LL �� ��� �	 �� � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 	 �� �� �� � � 	

Friday, May 4, 2012 4:45:00 NB RL+LL ��� ��� �� �� � � 	 ���� ���� ���� ���	 	 	 	 	 	 	 	 � �� �� �� �� � �

Friday, May 4, 2012 5:00:00 NB RL+LL �
� ��� ��� �� �� �� 	 
�� 
�� ���	 ���� 	 	 	 	 	 	 � � �� �� �� �� � �

Friday, May 4, 2012 5:15:00 NB RL+LL ��� ��
 ��� �	 �� � 	 ��� ��
 ���� �	�� 	 	 	 	 	 	 	 � �	 �	� �	 �� � �

Friday, May 4, 2012 5:30:00 NB RL+LL ��
 ��� �	� ��� �� �	 	 ��� ��
 ���� �
�� 	 	 	 	 	 	 � � �
 ��
 
� �� � �

Friday, May 4, 2012 5:45:00 NB RL+LL ��� ��� ��
 ��� �� � 	 ��� ��
 ���� �
�
 	 	 	 	 	 	 � � �� �
� ��� �	 
 �

Friday, May 4, 2012 6:00:00 NB RL+LL ��� ��� �	� ��� �	 �� 	 ��� ��� ���� ���� 	 	 	 	 	 	 	 � �� ��� ��	 
	 �	 �	

Friday, May 4, 2012 6:15:00 NB RL+LL ��� ��	 ��� ��� �� 
 	 ��	 ��� ���	 �	�� 	 	 	 	 	 	 	 
 �� �

 ��� �� �� 	

Friday, May 4, 2012 6:30:00 NB RL+LL ��� ��
 ��� ��� �� �� 	 ��� ��� ���� �	�	 	 	 	 	 	 	 	 � �� ��	 �	� �� �� 	

Friday, May 4, 2012 6:45:00 NB RL+LL ��� ��� ��� ��� �� �� 	 ��
 ��� ���� �
�� 	 	 	 	 	 	 � �� �� �
� ��� �� �� �

Friday, May 4, 2012 7:00:00 NB RL+LL ��� ��	 �
� ��� �� 
 	 ��� ��	 ���� �	�� 	 	 	 	 	 	 	 � �� ��� �
� �� � �

Friday, May 4, 2012 7:15:00 NB RL+LL ��� ��� ��
 ��� �� � 	 ��� ��
 ���� �
�� 	 	 	 	 	 	 � � �
 ��
 ��� �� �� 	

Friday, May 4, 2012 7:30:00 NB RL+LL �	� 
�� �	� ��� �� 
 	 ��� ��� ���� ���� 	 	 	 	 	 	 � �� �� ��� ��� �� � �

Friday, May 4, 2012 7:45:00 NB RL+LL ��� ���� �	� ��� �� �� 	 ��� ��� ���� ���	 	 	 	 	 � �	 
� ��� ��	 ��� ��� �� � �

Friday, May 4, 2012 8:00:00 NB RL+LL ��� ��
 ��� ��� �� �� 	 ��� ��� ���
 �
�� 	 	 	 	 � � � � �� ��� ��� �	 
 �

Friday, May 4, 2012 8:15:00 NB RL+LL ��	 ��� ��� ��	 �� �� 	 ��� ��	 ���� �	�� 	 	 	 	 	 	 	 � �� ��� ��� �	� �� �

Friday, May 4, 2012 8:30:00 NB RL+LL ��� ��� �
� ��
 �� �� 	 ��� ��	 ���� �	�� 	 	 	 	 	 	 	 � �� ��� ��
 
	 �� �

Friday, May 4, 2012 8:45:00 NB RL+LL �	
 ��� ��� ��	 �� �� 	 ��� ��� ���� �	�� 	 	 	 	 	 	 � �� �	 �

 ��
 �� �� �

Friday, May 4, 2012 9:00:00 NB RL+LL ��� ��	 ��� �	 �� �� 	 ��� ��� ���� �	�	 	 	 	 	 	 	 � � �� �	� ��� �� �
 	

Friday, May 4, 2012 9:15:00 NB RL+LL ��
 ��	 ��	 �� �� �� 	 ��	 ��� ���� �	�� 	 	 	 	 	 	 	 �� �� ��� 
� �� �� �

Friday, May 4, 2012 9:30:00 NB RL+LL ��
 ��
 ��� �� �� �� 	 ��� ��
 ���� �	�� 	 	 	 	 	 	 	 
 �� ��� �� �	 � �

Friday, May 4, 2012 9:45:00 NB RL+LL ��
 ��� ��� 
� �� �� 	 ��� ��� ���	 �	�	 	 	 	 	 	 	 � � �� ��� �� �� �� �

Friday, May 4, 2012 10:00:00 NB RL+LL ��� ��� ��� �� �� �	 	 ��� ��� ���� ���
 	 	 	 	 	 	 	 �� �� �
� 
� �� �� 	

Friday, May 4, 2012 10:15:00 NB RL+LL ��� ��� ��	 
� �� �	 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 � �
 ��� �
 �� �	 �

Friday, May 4, 2012 10:30:00 NB RL+LL ��� ��� ��� �� �� �� 	 ��
 ��� ���� ���� 	 	 	 	 	 	 	 � �� ��� �� �� �� 	

Friday, May 4, 2012 10:45:00 NB RL+LL ��� ��
 ��� �� �� �� 	 ��� ��	 ���� �
�� 	 	 	 	 	 	 	 �	 �� ��� �� �� �� �

Friday, May 4, 2012 11:00:00 NB RL+LL ��� ��
 ��� �� �� �� 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 � �� ��� �� �� �� �

Friday, May 4, 2012 11:15:00 NB RL+LL ��� ��� �	� �	 �� �� 	 ��� ��� ���� �	�	 	 	 	 	 	 � 	 � �
 ��� �� �� �� �

Friday, May 4, 2012 11:30:00 NB RL+LL ��� ��� ��� �� �� �	 	 ��	 ��� ���� �	�� 	 	 	 	 	 � � �� �� ��	 �
 �� � 	

Friday, May 4, 2012 11:45:00 NB RL+LL ��� ��� ��	 �� �� �� 	 ��	 ��� ���� �
�
 	 	 	 	 	 	 	 � �� ��	 
� �� � �

Friday, May 4, 2012 12:00:00 NB RL+LL ��� ��� ��� �
 �� �� 	 ��� ��	 ���
 �	�	 	 	 	 	 	 	 	 � �� ��� �	
 �� � �

SpeedVehicle Classification



Route 24 NB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans  

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Friday 5/4/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Friday, May 4, 2012 12:15:00 NB RL+LL ��� ��
 ��� �� �� �� 	 ��� ��� ���� �
�	 	 	 	 	 	 	 	 � �� ��	 �� �
 �� �

Friday, May 4, 2012 12:30:00 NB RL+LL ��	 ��� ��� �	 �� �� 	 ��
 ��� ���� �	�� � 	 	 	 	 	 � � �	 ��� �� �� �� �

Friday, May 4, 2012 12:45:00 NB RL+LL ��� ��� ��� �� �� �� 	 ��	 ��� ���� �
�� 	 	 	 	 	 	 	 
 �
 ��� �
 �� � �

Friday, May 4, 2012 13:00:00 NB RL+LL ��� ��� ��� �� �� �� 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 � �� �
� �� �� �	 �

Friday, May 4, 2012 13:15:00 NB RL+LL ��� ��� ��� �	 �� �� 	 ��� ��� ���� �
�� � 	 	 	 	 	 	 � �	 ��� ��� �� �� 	

Friday, May 4, 2012 13:30:00 NB RL+LL ��� ��� ��� 
	 �� �� 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � �	 �� ��� �	� �� � �

Friday, May 4, 2012 13:45:00 NB RL+LL ��
 ��� ��� �� �� �� � ��� ��� ���� �	�	 	 	 	 	 	 	 	 � �� ��� 
� �� � ��

Friday, May 4, 2012 14:00:00 NB RL+LL ��� ��� ��� 
� �� �� 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 � �	 ��� �� �� 
 �

Friday, May 4, 2012 14:15:00 NB RL+LL ��� ��� ��
 �	� �� �� 	 ��� ��� ���	 �
�� 	 	 	 	 	 	 	 �� �� �	� ��� �� �� �

Friday, May 4, 2012 14:30:00 NB RL+LL ��� ��	 ��� �	� �	 �� 	 ��� ��
 ���� �
�� 	 	 	 	 	 	 � � �� ��� ��� �� �� �

Friday, May 4, 2012 14:45:00 NB RL+LL ��� ��� �
� ��� �� �� 	 ��
 ��� ���� �	�� 	 	 	 	 	 	 	 �� �� ��� ��
 �
 �� ��

Friday, May 4, 2012 15:00:00 NB RL+LL ��� ��� �
	 ��	 �� �� 	 ��	 ��� ���� �
�� 	 	 	 	 	 	 � � �� ��� ��	 �� � �

Friday, May 4, 2012 15:15:00 NB RL+LL ��� ��� ��� ��� �� �� 	 ��	 ��� ���� �	�� 	 	 	 	 	 	 	 � �� ��� ��� �
 �� �

Friday, May 4, 2012 15:30:00 NB RL+LL ��
 ��� ��� ��	 �� �� 	 ��
 ��� ���� �	�� 	 	 	 	 	 � � � �� ��	 ��	 �� �� �

Friday, May 4, 2012 15:45:00 NB RL+LL �	� ��� �	� ��� �� � 	 ��� ��� ���� ���	 	 	 	 	 	 	 	 � �� �
� ��� �� �	 �

Friday, May 4, 2012 16:00:00 NB RL+LL ��� ��� ��� ��� �� �� 	 ��� ��	 ���� �	�� 	 	 	 	 	 � � �	 �� �
� ��� �	� �� ��

Friday, May 4, 2012 16:15:00 NB RL+LL ��� ��
 �
� �	� �� � 	 ��	 ��� ���� �	�� 	 	 	 	 	 	 � � �� ��� ��
 �� �� �

Friday, May 4, 2012 16:30:00 NB RL+LL �		 ��� �	� ��� �	 � 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 � �� ��� �		 �� �� �

Friday, May 4, 2012 16:45:00 NB RL+LL �
	 ��� ��� ��	 �� � 	 ��� ��� ���� ���� 	 	 	 	 	 	 � � �� �
� ��� 
� �� �

Friday, May 4, 2012 17:00:00 NB RL+LL ��� ��� ��� ��� �� �� 	 ��� ��� ���� �	�
 � 	 	 	 	 	 � �	 �� �		 ��� �
 �� �	

Friday, May 4, 2012 17:15:00 NB RL+LL ��� ��� ��	 ��� �	 �	 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 � �� �
� ��� �	� �	 �

Friday, May 4, 2012 17:30:00 NB RL+LL ��� ��� ��� ��� �	 �� � ��� ��	 ���� �	�� 	 	 	 	 	 	 	 � �� ��� ��� �	� �
 �

Friday, May 4, 2012 17:45:00 NB RL+LL �	� ��� ��� ��	 �� � 	 ��� ��� ���	 ���	 	 	 	 	 	 	 	 � �� ��� ��� 
� �� �

Friday, May 4, 2012 18:00:00 NB RL+LL ��� ��	 ��	 ��� �� � 	 ��	 ��� ���� �	�	 	 	 	 	 	 	 	 � �� ��� ��� �� �� 	

Friday, May 4, 2012 18:15:00 NB RL+LL �
	 ��	 ��� �
 �� � 	 ��� ��� ���� �
�	 	 	 	 	 	 	 	 � �� ��� ��	 �� � �

Friday, May 4, 2012 18:30:00 NB RL+LL ��� ��	 ��� �� �	 � 	 ��� ��� ���� �	�	 	 	 	 	 � � � � �� ��� 
� �� �
 �

Friday, May 4, 2012 18:45:00 NB RL+LL ��� ��� ��� �� �� 
 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 �� �� ��� �� �� � 	

Friday, May 4, 2012 19:00:00 NB RL+LL ��
 ��� ��� �� �� � 	 ��� ��� �	�� ���
 	 	 	 	 	 	 	 � �� ��� �� �� � 	

Friday, May 4, 2012 19:15:00 NB RL+LL ��� ��� ��
 �� �� � 	 ��
 ��� ���� ���� 	 	 	 	 	 	 	 � �� ��� �� �� � 	

Friday, May 4, 2012 19:30:00 NB RL+LL ��	 ��� ��� �� �� � 	 ��� ��� ���	 ���� 	 	 	 	 	 	 	 � �� ��� �� �� �� 	

Friday, May 4, 2012 19:45:00 NB RL+LL ��� ��� �
	 �� � � 	 ��� ��� �	�� ���� 	 	 	 	 	 	 	 � �� ��� �� �� � 	

Friday, May 4, 2012 20:00:00 NB RL+LL ��� ��� ��� �
 � �	 	 ��� ��� �
�� ���� 	 	 	 	 	 	 	 � �� �	
 �� �	 � 	

Friday, May 4, 2012 20:15:00 NB RL+LL ��� ��� ��� �� 
 � 	 �	�� 
�
 ���
 ���� 	 	 	 	 	 	 	 
 �� 
� �� �	 	 	

Friday, May 4, 2012 20:30:00 NB RL+LL ��� ��� ��� �
 � � 	 ���	 �	�� �	�� ���� 	 	 	 	 � 	 	 � �� �� �� �� � �

Friday, May 4, 2012 20:45:00 NB RL+LL ��� ��� ��� �	 � � 	 ���	 �	�� ���� �
�� 	 	 	 	 	 	 � � �	 �� �� �� � �

Friday, May 4, 2012 21:00:00 NB RL+LL ��
 ��� �	 �� � � 	 ���� ���
 �	�� �
�	 	 	 	 	 	 � 	 � �� �� �	 �� � �

Friday, May 4, 2012 21:15:00 NB RL+LL ��� ��� ��� �� � � 	 ���	 �	�� ���� �
�� 	 	 	 	 	 	 	 � �	 �
 �� �� � �

Friday, May 4, 2012 21:30:00 NB RL+LL ��
 ��� ��	 �� � � 	 ���� ���� ���	 ���	 	 	 	 	 	 	 � � �
 �� �� �	 � �

Friday, May 4, 2012 21:45:00 NB RL+LL ��� ��� 
� �� � � 	 ���� ���
 ���� ���� � 	 	 	 	 	 	 � �� �� �� � �� 	

Friday, May 4, 2012 22:00:00 NB RL+LL ��� ��� �� �� � � 	 ���� ���� ���� ���	 	 	 	 	 	 	 � � �� �� �� �� 	 	

Friday, May 4, 2012 22:15:00 NB RL+LL ��� ��� �	� �� � � 	 ���� ���� ���
 ���	 	 	 	 	 	 	 � � �� �� �� � � 	

Friday, May 4, 2012 22:30:00 NB RL+LL ��� ��	 �	� �� � � 	 ���� ���� �
�
 ���� 	 	 	 	 	 	 	 � �� 
	 �� � 	 	

Friday, May 4, 2012 22:45:00 NB RL+LL ��� ��� �		 �� � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 � � �� �� �� �� � 	

Friday, May 4, 2012 23:00:00 NB RL+LL 
� ��� �� �� � � 	 ���� ���� �
�� ���� 	 	 	 	 	 	 � � �� �� �� � � 	

Friday, May 4, 2012 23:15:00 NB RL+LL 
� ��� �� �� � � 	 �
�� ���
 �
�� ���� 	 	 	 	 	 	 � 
 �	 �� �� � � 	

Friday, May 4, 2012 23:30:00 NB RL+LL ��	 ��� �	 �� � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 � � �� �� �� � � �

Friday, May 4, 2012 23:45:00 NB RL+LL �	� ��� �� �
 � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 � � � �� �
 �� � 	

Totals 28899 4.1 19115 6715 2167 900 2 17.9 17.6 71.8 78.8 14 0 0 0 5 42 140 656 2742 12651 7758 3780 883 228

Vehicle Classification Speed



Route 24 NB bewteen

south of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Friday 5/4/2012 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:15 AM 2716 9.3 1872 604 202 38 0 2.7 2.4

MID-DAY 12:15 PM 1475 5.3 978 297 127 73 0 4.9 4.6

PM 5:00 PM 2144 7.1 1395 509 189 50 1 3.4 3.1

Vehicle Classification



Route 24 NB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans  

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Saturday 5/5/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Saturday, May 5, 2012 0:00:00 NB RL+LL �� ��� �� �� � � 	 �	�� �	�� �
�� ���	 	 	 	 	 	 	 � � �� �� �� � 	 	

Saturday, May 5, 2012 0:15:00 NB RL+LL �� 	�� �� �� 	 � 	 ���	 ���� ���� ���	 	 	 	 	 	 	 	 	 � �� �	 
 � �

Saturday, May 5, 2012 0:30:00 NB RL+LL �� 	�� �	 
 � � 	 �	�
 �	�� �
�� ���� 	 	 	 	 	 	 	 � � �� �� � 	 	

Saturday, May 5, 2012 0:45:00 NB RL+LL �� 	�� �� � � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 � � �
 
 � 	 �

Saturday, May 5, 2012 1:00:00 NB RL+LL �� 	�� �� 
 	 � 	 ���� ���� ���� ���	 	 	 	 	 	 	 	 � 
 �� � � 	 	

Saturday, May 5, 2012 1:15:00 NB RL+LL �� 	�� �� � 	 � 	 ���
 ���� �
�� ���	 	 	 	 	 	 	 	 	 � �� �� 	 	 	

Saturday, May 5, 2012 1:30:00 NB RL+LL �� 	�� �� � � � 	 ���� ���� �	�� �
�	 	 	 	 	 	 	 	 � � �� �� � 	 	

Saturday, May 5, 2012 1:45:00 NB RL+LL �	 	�� �� � � � 	 �	�	 �
�� �
�� ���	 	 	 	 	 	 	 � � � �� � 	 � �

Saturday, May 5, 2012 2:00:00 NB RL+LL �� 	�� �� � � � 	 ���� ���	 ���� ���� 	 	 	 	 	 	 	 � � �
 � � � �

Saturday, May 5, 2012 2:15:00 NB RL+LL �� 	�� �� � � � 	 ���	 ���� ���� ���	 	 	 	 	 	 	 � � � � � � � �

Saturday, May 5, 2012 2:30:00 NB RL+LL �� 	�� �� � � � 	 �
�� ���
 �
�� ���	 	 	 	 	 	 	 	 � � �� � � 	 	

Saturday, May 5, 2012 2:45:00 NB RL+LL �� 	�� �
 � � � 	 �
�� �
�	 ���� ���	 	 	 	 	 	 	 	 	 � �� � � � 	

Saturday, May 5, 2012 3:00:00 NB RL+LL �� 	�� �� � � � 	 ���� ���� ���� ���	 	 	 	 	 	 	 � � � �	 � � 	 	

Saturday, May 5, 2012 3:15:00 NB RL+LL �� 	�� �� � � � 	 ���
 ���� �	�
 ���	 	 	 	 	 	 	 	 � � �� � � � 	

Saturday, May 5, 2012 3:30:00 NB RL+LL �	 	�� �� � � � 	 �	�	 �
�� �	�� ���	 	 	 	 	 	 	 � � � �� � � 	 �

Saturday, May 5, 2012 3:45:00 NB RL+LL �� 	�� �� � � � 	 �
�� ���� ���� ���	 	 	 	 	 	 	 � � 
 �� � 	 	 	

Saturday, May 5, 2012 4:00:00 NB RL+LL �� 	�� �� � 	 � 	 ���
 ���� ���
 ���	 	 	 	 	 	 	 	 � � �� � � � 	

Saturday, May 5, 2012 4:15:00 NB RL+LL �� 	�� �� � � � 	 ���	 ���� ���	 �	�� 	 	 	 	 	 	 � 	 � �� 	 	 � 	

Saturday, May 5, 2012 4:30:00 NB RL+LL �� 	�� �� �� � � 	 ���� ���	 �
�
 ���� 	 	 	 	 	 	 	 � � �� 
 � � 	

Saturday, May 5, 2012 4:45:00 NB RL+LL �� 	�� �� � � � 	 �	�
 �	�� �
�	 ���	 	 	 	 	 	 	 � � �� �� � � � 	

Saturday, May 5, 2012 5:00:00 NB RL+LL �� ��� �� �� � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 � �� �	 �� � � �

Saturday, May 5, 2012 5:15:00 NB RL+LL �� 	�� �� �	 � 	 	 �
�	 ���� ���� �
�	 	 	 	 	 	 	 	 � � �� �� � � �

Saturday, May 5, 2012 5:30:00 NB RL+LL �� ��� �	 �� � � 	 ���	 ���� ���	 �
�� 	 	 	 	 	 	 	 � � �� �
 � � 	

Saturday, May 5, 2012 5:45:00 NB RL+LL ��
 ��� �� �� � � 	 ���� ���
 ���� ���� 	 	 	 	 	 	 	 	 
 �	 �� �� � �

Saturday, May 5, 2012 6:00:00 NB RL+LL ��� ��� 
	 �� � �� 	 ���� ���� ���� �	�
 	 	 	 	 	 	 	 � � �	 �	 �� 
 �

Saturday, May 5, 2012 6:15:00 NB RL+LL ��� ��� �	� �� � � 	 ���� �	�
 ���� ���� 	 	 	 	 	 	 � � �� �� �� �	 � �

Saturday, May 5, 2012 6:30:00 NB RL+LL �		 ��� ��� �� � � 	 
�	 ��� ���� ���� 	 	 	 	 	 	 � � � �� �	 �� �� �

Saturday, May 5, 2012 6:45:00 NB RL+LL �	� ��� ��� �� �� � 	 ��� ��� ���� ���� 	 	 	 	 	 	 	 � �
 �� �� �� �	 �

Saturday, May 5, 2012 7:00:00 NB RL+LL ��
 ��� ��� �	 �� � 	 ��
 ��� ���� ���� 	 	 	 	 	 	 � � �� �� �� �� � ��

Saturday, May 5, 2012 7:15:00 NB RL+LL �

 ��� ��� �� 
 � 	 
�	 ��� ���
 �
�� 	 	 	 	 	 	 � � �	 
� �� �� � �

Saturday, May 5, 2012 7:30:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��	 ���� ���� 	 	 	 	 	 	 	 �� �
 �	� �� �	 � �

Saturday, May 5, 2012 7:45:00 NB RL+LL ��� ��� ��� �� � � 	 ��� ��� ���� �	�� 	 	 	 	 	 	 � �� �� ��� �� �� � �

Saturday, May 5, 2012 8:00:00 NB RL+LL ��� ��� �	� �
 � � 	 ��� ��� ���� ���	 	 	 	 	 	 	 	 	 �
 ��� �� �� �� �

Saturday, May 5, 2012 8:15:00 NB RL+LL ��� ��� ��� �� �	 � 	 ��� ��� ���� ���� 	 	 	 	 	 	 � � �� 
	 �� �� �� �

Saturday, May 5, 2012 8:30:00 NB RL+LL �	� ��� ��
 �� �� � 	 ��
 ��� ���� �
�� 	 	 	 	 	 	 	 � �� ��� 
� �� �	 �

Saturday, May 5, 2012 8:45:00 NB RL+LL �	� ��	 ��� �	 �	 
 	 ��	 ��� ���	 �
�� 	 	 	 	 	 	 � � �� ��� �� �� �	 �

Saturday, May 5, 2012 9:00:00 NB RL+LL �	� ��� ��� �	 �� � 	 ��
 ��� ���� �	�� 	 	 	 	 	 	 � � �	 ��� �	� �� �� �

Saturday, May 5, 2012 9:15:00 NB RL+LL ��� ��
 ��� �� �
 �	 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 �� �� ��� �� �� � �

Saturday, May 5, 2012 9:30:00 NB RL+LL ��	 ��	 �	� �� �� � 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 � �� ��� �� �� �� �

Saturday, May 5, 2012 9:45:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���	 ���� 	 	 	 	 	 	 � � �
 ��� �
 �
 � �

Saturday, May 5, 2012 10:00:00 NB RL+LL ��� ��� ��� �
 �� � 	 ��� ��� ���� �	�� 	 	 	 	 	 	 � � �� ��� �� �� �� �

Saturday, May 5, 2012 10:15:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 � �	 ��� �
 �� � 	

Saturday, May 5, 2012 10:30:00 NB RL+LL ��� ��� ��� �� �	 � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � � �� ��	 ��� �� �� �

Saturday, May 5, 2012 10:45:00 NB RL+LL ��	 ��� ��� �� �� � 	 ��
 ��� ���� ���� 	 	 	 	 	 	 	 � �� ��� �	� �� � �

Saturday, May 5, 2012 11:00:00 NB RL+LL �
� ��� ��� �� �� � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � � �� ��� ��� �� � �

Saturday, May 5, 2012 11:15:00 NB RL+LL �	� ��� �
	 �� �
 �	 � ��� ��� ���� �
�� 	 	 	 	 	 	 	 � �� ��	 ��� �	 �� �

Saturday, May 5, 2012 11:30:00 NB RL+LL ��	 ��� ��� �� �� �� � ��� ��� ���� �	�� 	 	 	 	 	 	 	 �� �� ��� �		 �� � �

Saturday, May 5, 2012 11:45:00 NB RL+LL ��� ��� ��� �� �� 
 	 ��	 ��� ���� �	�� 	 	 	 	 	 	 � � �� ��� ��	 �� � 	

Saturday, May 5, 2012 12:00:00 NB RL+LL ��
 ��� ��� 
� �� � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � � �� ��� ��� �� 
 �

SpeedVehicle Classification



Route 24 NB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans  

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Saturday 5/5/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Saturday, May 5, 2012 12:15:00 NB RL+LL �
� ��� ��� 
� �� � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � �� �� ��� ��� �� � �

Saturday, May 5, 2012 12:30:00 NB RL+LL ��� ��	 ��
 �� �� � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � � �� ��	 
� �� 
 �

Saturday, May 5, 2012 12:45:00 NB RL+LL �
� ��� ��� �� �	 � � ��� ��� ���� �	�� � 	 	 	 	 	 � 	 �
 ��� ��� �� �� �

Saturday, May 5, 2012 13:00:00 NB RL+LL �
� ��� ��
 �
 �� �	 	 ��� ��� ���� �	�	 	 	 	 	 	 	 � 
 �� ��	 
� �� �� 	

Saturday, May 5, 2012 13:15:00 NB RL+LL ��� ��	 ��
 
� �� � 	 ��� ��� ���� �	�� 	 	 	 	 	 	 � � �� ��� 
� �� �	 


Saturday, May 5, 2012 13:30:00 NB RL+LL ��� ��� ��� �	 �� � 	 ��	 ��� ���� �
�� 	 	 	 	 	 	 	 
 �� ��� �		 �� 
 �	

Saturday, May 5, 2012 13:45:00 NB RL+LL ��� ��	 ��� �� �
 
 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 � �� ��� 
� �� �� �

Saturday, May 5, 2012 14:00:00 NB RL+LL �
� ��� ��� �� �
 � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � � �
 ��	 �	� �� �� �

Saturday, May 5, 2012 14:15:00 NB RL+LL �	� ��� �
� �� �� � 	 ��� ��� ���� ���� 	 	 	 	 	 	 � 
 �
 ��� ��	 �� �� �

Saturday, May 5, 2012 14:30:00 NB RL+LL �
� ��� �
� �� �	 � 	 ��� ��� ���� ���
 	 	 	 	 	 	 	 � �� �
� ��	 �	 � �

Saturday, May 5, 2012 14:45:00 NB RL+LL ��	 ��� ��	 �� �� � 	 ��� ��� ���
 �	�� � 	 	 � 	 	 	 �� �
 ��� 
� �� �� �

Saturday, May 5, 2012 15:00:00 NB RL+LL ��� ��� �	� 
� �� � 	 ��� ��
 ���� �
�� 	 	 	 	 	 	 	 � �
 �
� ��� �� �� �

Saturday, May 5, 2012 15:15:00 NB RL+LL �
� ��	 ��� �
 �� � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � � �� ��	 ��	 �� �� �

Saturday, May 5, 2012 15:30:00 NB RL+LL �
� ��	 ��� 
� �� � 	 ��� ��� ���� ���� � 	 	 	 	 	 	 � �� ��� 
� �	 �	 


Saturday, May 5, 2012 15:45:00 NB RL+LL ��� ��� �
� �	� �
 � 	 ��� ��	 ���� �
�� 	 	 	 	 	 	 	 �� �� ��� ��� �� � �

Saturday, May 5, 2012 16:00:00 NB RL+LL ��� ��� �		 �� �� � 	 ��� ��� ���� �	�� � 	 	 	 	 	 � � �	 ��
 ��� �
 �� �

Saturday, May 5, 2012 16:15:00 NB RL+LL ��� ��
 ��� �� �
 � 	 ��� ��� ���� ���� 	 	 	 	 	 	 	 � �� ��� ��� �� �� �

Saturday, May 5, 2012 16:30:00 NB RL+LL ��� ��	 ��� �� �� 
 	 ��� ��� ���� �	�	 	 	 	 	 	 	 	 � �� ��� �	� �
 �� �

Saturday, May 5, 2012 16:45:00 NB RL+LL ��� ��� ��
 �� �� � 	 ��
 ��� ���� �	�
 	 	 	 	 	 	 	 � �� ��� ��� �� �� �

Saturday, May 5, 2012 17:00:00 NB RL+LL ��� ��� ��
 �� �� � � ��� ��� ���� �
�� 	 	 	 � 	 	 	 � �� ��� ��� �	 �� �

Saturday, May 5, 2012 17:15:00 NB RL+LL ��� ��� ��� �	� �� � 	 ��� ��� ���� ���� 	 	 � 	 	 	 � � �� ��� 
� �� �� �

Saturday, May 5, 2012 17:30:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���	 �
�� 	 	 	 	 	 	 	 � �
 ��	 �� �� � �

Saturday, May 5, 2012 17:45:00 NB RL+LL ��� ��� ��� �� �
 � 	 ��� ��
 ���� ���� 	 	 	 	 	 	 	 � �� ��� �� �� �� �

Saturday, May 5, 2012 18:00:00 NB RL+LL ��	 ��	 ��� �� �	 � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 � �� ��� �� �� �� �

Saturday, May 5, 2012 18:15:00 NB RL+LL ��
 ��� ��	 �� �� � 	 ��� ��� ���� �	�
 	 	 	 	 	 	 	 � �� ��
 
� �� �� 


Saturday, May 5, 2012 18:30:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���� ���� 	 	 	 	 	 	 	 � �� ��� �� �� �� 	

Saturday, May 5, 2012 18:45:00 NB RL+LL �
	 ��� ��� �� �� � 	 ��� ��	 ���� �	�� 	 	 	 	 	 	 	 � �� ��� �� �
 �� �

Saturday, May 5, 2012 19:00:00 NB RL+LL ��� ��� ��� �
 �
 � 	 ��� ��� ���� ���� 	 	 	 	 	 	 	 � �� �� �� �� �� 	

Saturday, May 5, 2012 19:15:00 NB RL+LL ��� ��	 ��� �
 �	 � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 � �
 �	� �	 �� �� �

Saturday, May 5, 2012 19:30:00 NB RL+LL ��� ��� ��� �� �� � 	 ��	 ��� ���	 �
�� 	 	 	 	 	 	 	 � �� ��� �� �� �� �


Saturday, May 5, 2012 19:45:00 NB RL+LL ��� ��� ��� �
 � � 	 
�
 
�� ���� �	�� 	 	 	 	 	 	 	 � �� �� �� �
 �� �

Saturday, May 5, 2012 20:00:00 NB RL+LL ��� ��� ��� �� � � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � � �� �� �� �
 � ��

Saturday, May 5, 2012 20:15:00 NB RL+LL ��� ��� ��� �� � 	 	 �	�� �	�� ���	 �
�� 	 	 	 	 	 	 	 � 
 �� �
 �	 �� �

Saturday, May 5, 2012 20:30:00 NB RL+LL ��� ��� ��� �� � � 	 
�� 
�� ���� ���� 	 	 	 	 	 	 	 � �� 
� �� �� �	 �

Saturday, May 5, 2012 20:45:00 NB RL+LL ��� ��� ��
 �� � � 	 ���	 �	�� �
�� ���� 	 	 	 	 	 	 � � �
 �� �� �� � �

Saturday, May 5, 2012 21:00:00 NB RL+LL ��� ��� ��� �� � � 	 �	�� �	�	 ���
 ���� 	 	 	 	 	 	 � � �� 
� �	 � � 	

Saturday, May 5, 2012 21:15:00 NB RL+LL ��� ��� 
� �	 � � 	 ���� ���� �	�	 ���� 	 	 	 	 	 	 � � �	 �� �
 � � 	

Saturday, May 5, 2012 21:30:00 NB RL+LL ��� ��	 ��
 �� � 	 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 � �� �� �� �� � �

Saturday, May 5, 2012 21:45:00 NB RL+LL ��� ��	 ��� �� � 	 	 ���� ���� ���
 ���� �	 	 	 	 	 	 � � �� �� �
 �� � 	

Saturday, May 5, 2012 22:00:00 NB RL+LL ��� ��� 
� �� � 	 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 	 �� �� �� �� � �

Saturday, May 5, 2012 22:15:00 NB RL+LL ��� ��
 ��	 �� � � 	 ���
 ���� �	�� �
�	 	 	 	 	 	 	 	 � �� �� �� �� � 	

Saturday, May 5, 2012 22:30:00 NB RL+LL ��	 ��	 �		 �� � � 	 ���	 ���� ���� �
�� 	 	 	 	 	 	 	 	 �� �� �	 �� � �

Saturday, May 5, 2012 22:45:00 NB RL+LL ��	 ��� ��	 �
 �	 � 	 ���� ���	 ���� �	�	 	 	 	 	 	 	 	 � �� �� �� �� � �

Saturday, May 5, 2012 23:00:00 NB RL+LL 
� ��� �� �� � � 	 ���� ���� �
�
 ���	 	 	 	 	 	 	 	 �� �� �� �� � 	 	

Saturday, May 5, 2012 23:15:00 NB RL+LL ��� ��� �� �� � � 	 ���� ���� �
�� ���	 	 	 	 	 	 	 � � �� �� �� �� 	 	

Saturday, May 5, 2012 23:30:00 NB RL+LL ��� ��� �� �� � 	 	 ���� ���� ���� �
�� 	 	 	 	 	 	 	 � �� �	 �� �� 	 �

Saturday, May 5, 2012 23:45:00 NB RL+LL �� ��� �� �� � � 	 �	�� �	�� �	�� ���� 	 	 	 	 	 	 	 � �� �� �
 � 	 	

Totals 21879 3.0 15557 4803 1106 409 4 17.4 17.1 72.2 79.3 21 0 2 7 0 0 71 454 1998 9676 5822 2810 758 260

Vehicle Classification Speed



Route 24 NB bewteen

south of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Saturday 5/5/2012 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 1326 4.2 957 298 58 13 0 5.5 5.2

MID-DAY 12:15 PM 1578 5.2 1122 342 80 33 1 4.6 4.3

PM 2:15 PM 1651 5.3 1201 317 111 22 0 4.4 4.1

Vehicle Classification



Route 24 NB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans  

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Sunday 5/6/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Sunday, May 6, 2012 0:00:00 NB RL+LL 
	 ��� �� �� � � 	 �	�	 �
�� �
�� ���� 	 	 	 	 	 � � � �� �� �� � � 	

Sunday, May 6, 2012 0:15:00 NB RL+LL �� 	�� �
 � � � 	 �
�	 ���� ���� ���	 	 	 	 	 	 	 	 	 � �� � �� � �

Sunday, May 6, 2012 0:30:00 NB RL+LL �� 	�� �� �	 � � 	 ���	 ���� ���� �
�	 	 	 	 	 	 	 	 	 � �� 
 � 	 �

Sunday, May 6, 2012 0:45:00 NB RL+LL �
 	�� �� �� � � 	 �	�� �	�� ���� �
�	 	 	 	 	 	 	 	 � � �	 
 �	 	 	

Sunday, May 6, 2012 1:00:00 NB RL+LL �� 	�
 �
 �� � � 	 ���� ���	 �	�	 ���� 	 	 	 	 � 	 	 	 � �� �� � 	 	

Sunday, May 6, 2012 1:15:00 NB RL+LL �� ��� �� �� � � 	 ���� ���� ���� �	�	 	 	 	 	 	 	 � 	 �� �� � 
 � 	

Sunday, May 6, 2012 1:30:00 NB RL+LL �� 	�� �� �� � � 	 ���� ���� �
�� ���� 	 	 	 	 	 	 � � � �� 
 � 	 	

Sunday, May 6, 2012 1:45:00 NB RL+LL �	 	�� �	 
 	 � 	 ���	 ���� ���� ���	 	 	 	 	 	 	 	 � �� �� � � 	 	

Sunday, May 6, 2012 2:00:00 NB RL+LL �� 	�� �� �� � � 	 �	�	 �
�� �	�	 ���	 	 	 	 	 	 	 	 	 �	 �	 � � 	 	

Sunday, May 6, 2012 2:15:00 NB RL+LL �� 	�� �� �� � � 	 ���� ���� �
�� ���	 	 	 	 	 	 	 	 � � �� � 	 	 �

Sunday, May 6, 2012 2:30:00 NB RL+LL �� 	�� �� 
 � � 	 ���� ���� ���� ���	 	 	 	 	 	 	 	 � � �� � � 	 	

Sunday, May 6, 2012 2:45:00 NB RL+LL �� 	�� �� � � � 	 ���� ���� �	�� �	�	 	 	 	 	 	 	 	 � � �� � � 	 	

Sunday, May 6, 2012 3:00:00 NB RL+LL �� 	�� �� � � � 	 ���	 ���� ���
 ���	 	 	 	 	 	 	 	 � � � � � � �

Sunday, May 6, 2012 3:15:00 NB RL+LL �� 	�� �� � � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 � � �	 � 	 	 �

Sunday, May 6, 2012 3:30:00 NB RL+LL �� 	�� �
 � 	 � 	 ���� ���	 ���� ���	 	 	 	 	 	 	 	 � �	 � � � � �

Sunday, May 6, 2012 3:45:00 NB RL+LL �� 	�� 
 � � � 	 �		�	 

�� ���� �	�	 	 	 	 	 	 	 � � � 
 � 	 � 	

Sunday, May 6, 2012 4:00:00 NB RL+LL �� 	�� �� � � 	 	 ���� ���� �
�
 ���	 	 	 	 	 	 	 	 � � �� � � � 	

Sunday, May 6, 2012 4:15:00 NB RL+LL �� 	�� �
 � � 	 	 ���
 ���� ���
 �
�	 	 	 	 	 	 	 	 � � �� � � 	 	

Sunday, May 6, 2012 4:30:00 NB RL+LL �� 	�� �� �	 � � 	 ���� ���� ���� ���	 	 	 	 	 	 	 	 � �	 �	 � � 	 	

Sunday, May 6, 2012 4:45:00 NB RL+LL �� 	�� �� � � � 	 ���� ���	 �	�� ���	 	 	 	 	 	 	 	 � � �	 � � � 	

Sunday, May 6, 2012 5:00:00 NB RL+LL �
 	�� �	 � 	 � 	 ���� ���� �	�� ���	 	 	 	 	 	 	 	 	 � �
 � 	 	 	

Sunday, May 6, 2012 5:15:00 NB RL+LL �� 	�� �� � 	 � 	 ���
 ���� ���� �
�	 	 	 	 	 	 	 	 	 � �� �	 � 	 	

Sunday, May 6, 2012 5:30:00 NB RL+LL �� 	�� �� � � � 	 �
�� ���
 ���� ���	 	 	 	 	 	 	 	 � � �� �� � 	 	

Sunday, May 6, 2012 5:45:00 NB RL+LL �� 	�� �� � � � 	 ���� ���
 �	�
 �
�� 	 	 	 	 	 	 	 
 � �� �� � � 	

Sunday, May 6, 2012 6:00:00 NB RL+LL �	 ��	 �� �� � � 	 ���� ���� ���� ���	 	 	 	 	 	 	 	 � �� �� �� � � �

Sunday, May 6, 2012 6:15:00 NB RL+LL �� ��	 �� �� � � 	 ���� ���� ���� �	�	 	 	 	 	 	 	 	 � � �� �	 � � �

Sunday, May 6, 2012 6:30:00 NB RL+LL �	� ��� �� �� � � 	 ���� ���
 ���� �
�� 	 	 	 	 	 � � � 
 �� �
 � � �

Sunday, May 6, 2012 6:45:00 NB RL+LL ��
 ��� �	� �� � � 	 ���	 ���� ���
 ���� 	 	 	 	 	 	 	 � �� �� �� �� �� �

Sunday, May 6, 2012 7:00:00 NB RL+LL �	� ��� �� �
 � � 	 ���� ���� ���� �
�� 	 	 	 	 	 	 	 � 
 �� �� �	 � 	

Sunday, May 6, 2012 7:15:00 NB RL+LL ��	 ��� �� �� �	 � 	 ���� ���� ���� �	�� 	 	 	 	 	 	 	 � �� �	 �� �� � 	

Sunday, May 6, 2012 7:30:00 NB RL+LL ��� ��
 
� �� 
 � 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 � �� �� �� �� �	 �

Sunday, May 6, 2012 7:45:00 NB RL+LL ��� ��� �	� �� � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 � 	 �� �� �� � �

Sunday, May 6, 2012 8:00:00 NB RL+LL ��
 ��� ��	 �� � � 	 �	�� �	�� ���� �
�� 	 	 	 	 	 	 	 � �� �� �� �� �� �

Sunday, May 6, 2012 8:15:00 NB RL+LL ��� ��	 ��� �� � � 	 ���� ���� ���� ���	 	 	 	 	 	 	 	 � � �� �� �
 � 	

Sunday, May 6, 2012 8:30:00 NB RL+LL ��� ��� ��� �� � � 	 �	�� 
�
 ���� ���� 	 	 	 	 	 	 	 	 �� �� �� �� � �

Sunday, May 6, 2012 8:45:00 NB RL+LL �		 ��� ��
 �	 � � 	 
�	 ��� ���
 ���� 	 	 	 	 	 	 	 	 �� �	 �� �� 
 �

Sunday, May 6, 2012 9:00:00 NB RL+LL ��� ��� ��	 �� �� � 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 �� �� �� �� �	 �	 �

Sunday, May 6, 2012 9:15:00 NB RL+LL ��� ��� ��
 �	 � � 	 ��� ��� ���� ���� � 	 	 	 	 	 	 � �� ��� �� �� � �

Sunday, May 6, 2012 9:30:00 NB RL+LL ��� ��� ��� �� � � 	 ��� ��� ���� �	�
 	 	 	 	 	 	 � � �� ��	 �� �� �	 ��

Sunday, May 6, 2012 9:45:00 NB RL+LL ��� ��� �	� �	 � � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 � �� ��� �� �
 �� �

Sunday, May 6, 2012 10:00:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���
 �
�� 	 	 	 	 	 	 � �� �� ��� �� �� � 	

Sunday, May 6, 2012 10:15:00 NB RL+LL ��� ��� ��
 �� � � 	 ��� ��� ���� ���� 	 	 	 	 	 	 	 � �� ��	 �� �� � �

Sunday, May 6, 2012 10:30:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���	 �
�� 	 	 	 	 	 	 � �� �� ��� 
� �� �� �

Sunday, May 6, 2012 10:45:00 NB RL+LL ��	 ��
 ��
 �� �� � 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 �� �� ��� �� �� �� 	

Sunday, May 6, 2012 11:00:00 NB RL+LL ��� ��
 ��� �� �� � 	 ��� ��� ���� ���� 	 	 	 	 	 	 	 �� �� ��� 
� �� � �

Sunday, May 6, 2012 11:15:00 NB RL+LL ��� ��� ��� �� �	 � 	 ��	 ��� ���� �
�� 	 	 	 	 	 	 � � �� ��� �� �� �� �

Sunday, May 6, 2012 11:30:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���� �	�� 	 	 	 	 	 � � � �� ��� 
� �� �� �

Sunday, May 6, 2012 11:45:00 NB RL+LL �	� ��	 �

 �� �� � 	 ��� ��� ���� �	�	 	 	 	 	 	 	 	 � �� �
� �	� �� �� �

Sunday, May 6, 2012 12:00:00 NB RL+LL ��� ��� �	� �� �� � 	 ��� ��	 ���� �	�� 	 	 	 	 	 � � � �� ��� ��� �� �
 �

SpeedVehicle Classification



Route 24 NB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans  

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Sunday 5/6/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Sunday, May 6, 2012 12:15:00 NB RL+LL �
� ��	 �
� �� �� � 	 ��� ��� ���� ���� 	 	 	 	 	 	 � �� �� ��� 
	 �� � �

Sunday, May 6, 2012 12:30:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���� �	�� � 	 	 	 	 	 	 �� �� ��� �� �� �� �

Sunday, May 6, 2012 12:45:00 NB RL+LL �	� ��� �
� 
� � � 	 ��� ��� ���� �
�	 	 	 	 	 	 	 � 
 �� �	� �		 �� �� �

Sunday, May 6, 2012 13:00:00 NB RL+LL ��� ��
 �
	 �� �	 � 	 ��� ��� ���
 �	�� 	 	 	 	 	 	 	 � �� �
� �� �� �� �

Sunday, May 6, 2012 13:15:00 NB RL+LL ��� ��� ��� �	 �
 �� 	 ��� ��� ���� �
�� 	 	 	 	 	 	 � �� �� ��� �	� �� �� �

Sunday, May 6, 2012 13:30:00 NB RL+LL ��� ��
 �
� �� �
 � 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 � �� ��� ��	 �� � �

Sunday, May 6, 2012 13:45:00 NB RL+LL ��� ��
 ��� �� �� 
 	 ��� ��� ���
 �
�
 	 	 	 	 	 	 � � �� ��� �		 �� �� �

Sunday, May 6, 2012 14:00:00 NB RL+LL ��� ��� ��� �� �� � 	 ��
 ��� ���� �
�� 	 	 	 	 	 	 	 � �� ��� 
� �� � �

Sunday, May 6, 2012 14:15:00 NB RL+LL ��	 ��� �	� �
 �� � 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 � �
 ��� �� �� �� �

Sunday, May 6, 2012 14:30:00 NB RL+LL ��� ��
 ��
 �
 �� � 	 ��� ��� ���� �
�
 � 	 	 	 	 	 	 � �
 ��� ��� �
 �� �

Sunday, May 6, 2012 14:45:00 NB RL+LL ��� ��� ��� �� �� 
 	 ��� ��� ���� �
�� � 	 	 	 	 	 	 � �� ��	 ��� �� � �

Sunday, May 6, 2012 15:00:00 NB RL+LL �
� ��
 �
� �� �� � 	 ��� ��� ���� �	�	 	 	 	 	 	 	 � � �� ��� ��� �� � �

Sunday, May 6, 2012 15:15:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 � �� ��� 
� �� �	 �

Sunday, May 6, 2012 15:30:00 NB RL+LL ��� ��� ��� �� �� � 	 ��	 ��� ���� �	�� 	 	 	 	 	 	 	 � �� ��� �	� �� �� �

Sunday, May 6, 2012 15:45:00 NB RL+LL ��	 ��� ��
 �� �� � 	 ��� ��� ���� ���� 	 	 	 	 	 	 � 
 �
 ��� ��� �� �� �

Sunday, May 6, 2012 16:00:00 NB RL+LL ��� ��� ��� �	 �� � 	 ��
 ��� ���� �	�	 	 	 	 	 	 	 � � �� ��	 ��� �� � 	

Sunday, May 6, 2012 16:15:00 NB RL+LL ��� ��	 ��� �� �� 
 	 ��� ��� ���� �	�	 	 	 	 	 	 	 	 � �� ��
 ��� �� � �

Sunday, May 6, 2012 16:30:00 NB RL+LL ��� ��
 ��� �� �� � 	 ��� ��� ���	 �	�� 	 	 	 	 	 	 	 � �� ��� ��� �	 
 �

Sunday, May 6, 2012 16:45:00 NB RL+LL ��
 ��
 ��	 �� �� � 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 � �� ��� �		 �� �� �

Sunday, May 6, 2012 17:00:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���� ���	 	 	 	 	 	 	 	 � �� ��� �
 �
 � �

Sunday, May 6, 2012 17:15:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��	 ���� �	�� 	 	 	 	 	 	 	 � �� ��� �� �� �� �

Sunday, May 6, 2012 17:30:00 NB RL+LL ��� ��� ��� �� �� 
 	 ��� ��� ���� �	�� 	 	 	 	 	 	 	 � �� ��	 �� �� �� �

Sunday, May 6, 2012 17:45:00 NB RL+LL ��� ��� ��� �� �� � 	 ��� ��� ���� �	�	 	 	 	 	 	 	 	 � �� ��� 
� �� �� �

Sunday, May 6, 2012 18:00:00 NB RL+LL ��
 ��� ��� �
 �� � 	 ��� ��� ���� �	�� � 	 	 	 	 	 	 � �� ��
 �� �	 �� �

Sunday, May 6, 2012 18:15:00 NB RL+LL ��� ��� ��	 �� �� 
 	 ��� ��� ���� �
�� 	 	 	 	 	 	 	 � �� ��� 
� �
 �� �

Sunday, May 6, 2012 18:30:00 NB RL+LL �	� ��	 ��� �� �� � 	 ��
 ��� ���� �
�� 	 	 	 	 	 	 	 �� �� ��� �� �� 
 �

Sunday, May 6, 2012 18:45:00 NB RL+LL ��� ��� �
� �� �	 �� � ��� ��� ���� �	�� 	 	 	 	 	 	 	 � �� ��� �
 �� �� �

Sunday, May 6, 2012 19:00:00 NB RL+LL ��� ��� �	� �� � � � ��� ��� ���� �	�� 	 	 	 	 	 � 	 � �� �	� �� �� � �

Sunday, May 6, 2012 19:15:00 NB RL+LL ��	 ��� �
	 �� �� � 	 ��
 ��� ���
 �
�
 � 	 	 	 	 	 � � �� �	� �
 �� � �

Sunday, May 6, 2012 19:30:00 NB RL+LL ��� ��� ��	 �� �� � 	 ��� ��� �	�
 ���� 	 	 	 	 	 � � �� �� ��� �	 �
 � �

Sunday, May 6, 2012 19:45:00 NB RL+LL ��	 ��� ��� �� �� � 	 ��
 ��� ���� �	�� 	 	 	 	 	 	 	 � �� ��� �� �	 �� �

Sunday, May 6, 2012 20:00:00 NB RL+LL ��
 ��� ��� �� � � 	 ��� ��	 ���� �	�	 	 	 	 	 	 	 	 	 �� �	� �� �� � �

Sunday, May 6, 2012 20:15:00 NB RL+LL �	� ��� ��� �� �� � � ��� ��� ���� �
�� 	 	 	 	 	 	 � � �� ��� �	 �� � 	

Sunday, May 6, 2012 20:30:00 NB RL+LL ��� ��� ��	 �
 � � 	 
�
 
�� ���� �
�� 	 	 	 	 	 	 � � �� �	 �� �� �� �

Sunday, May 6, 2012 20:45:00 NB RL+LL ��
 ��� ��� �� � � 	 �	�� �	�� �	�� ���� � 	 	 	 	 	 	 � �
 �� �
 �� � 	

Sunday, May 6, 2012 21:00:00 NB RL+LL ��� ��� ��	 �
 �� � 	 �	�� �	�� ���� ���� 	 	 	 	 	 	 � � �� 
� �� � � �

Sunday, May 6, 2012 21:15:00 NB RL+LL ��� ��� �	� �	 � � 	 ���� ���� �	�� ���	 	 	 	 	 	 	 � � �� �� �	 � � 	

Sunday, May 6, 2012 21:30:00 NB RL+LL ��� ��� ��� �� � � 	 ���� ���� �
�� ���	 	 	 	 	 	 	 	 � �� 
� �� � 	 	

Sunday, May 6, 2012 21:45:00 NB RL+LL ��	 ��� �
 �� � � 	 ���� ���� �
�� ���� 	 	 	 	 	 	 	 � �� �� �� � � 	

Sunday, May 6, 2012 22:00:00 NB RL+LL ��� ��� ��� �� � � 	 ���� ���� �
�� ���	 	 	 	 	 	 	 � �� �� 
� �� � � 	

Sunday, May 6, 2012 22:15:00 NB RL+LL ��� ��� �� �� � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 	 � �� �� �	 � 
 	

Sunday, May 6, 2012 22:30:00 NB RL+LL ��	 ��� 
� �
 � � 	 ���	 ���� �
�� ���� 	 	 	 	 	 	 	 � �
 �� �� � � �

Sunday, May 6, 2012 22:45:00 NB RL+LL 
	 ��� �	 �� � � 	 �	�	 �
�� �	�� ���� 	 	 	 	 	 	 	 � �� �� �� �� 	 	

Sunday, May 6, 2012 23:00:00 NB RL+LL �� ��� �
 �� � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 � � �� �� �� � 	 	

Sunday, May 6, 2012 23:15:00 NB RL+LL �� 	�
 �� �� � � 	 �
�	 ���� �	�� ���	 	 	 	 	 	 	 	 � � �
 �	 � 	 	

Sunday, May 6, 2012 23:30:00 NB RL+LL �� ��� �� �� � � 	 ���� ���� ���� ���� 	 	 	 	 	 	 � 	 �� �� �� 	 	 	

Sunday, May 6, 2012 23:45:00 NB RL+LL �� 	�
 �� 
 � � 	 ���� ���� ���� �	�	 	 	 	 	 	 	 	 � �� �� �� � 	 	

Totals 19995 2.7 14738 3992 887 375 3 19.5 19.3 72.0 78.9 18 0 0 0 1 12 47 440 1867 9241 5026 2504 638 201

Vehicle Classification Speed



Route 24 NB bewteen

south of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Sunday 5/6/2012 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 1215 3.9 914 249 35 17 0 6.0 5.7

MID-DAY 12:00 PM 1609 5.1 1185 338 61 25 0 4.5 4.3

PM 3:45 PM 1559 5.0 1168 280 83 28 0 4.7 4.4

Vehicle Classification



Route 24 SB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Thursday 5/3/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Thursday, May 3, 2012 0:00:00 SB RL+LL �� ��� �� � � � � 	��� ���� 
��
 ���� � � � � � � � � �� �� �� � � �

Thursday, May 3, 2012 0:15:00 SB RL+LL �� ��� �	 � � � � 	��	 	��� 
��� ���� � � � � � � � � 	� �	 � � � �

Thursday, May 3, 2012 0:30:00 SB RL+LL �� ��� 
� � � � � 		�� 		�	 

�� ���� � � � � � � � � �� �	 
 	 � �

Thursday, May 3, 2012 0:45:00 SB RL+LL �� ��� �
 	 	 � � ���� ���� 
��
 �	�� � � � � � � � � �
 	
 � � � �

Thursday, May 3, 2012 1:00:00 SB RL+LL �� ��� �	 � 	 � � ���� ���� 
��� �	�� � � � � � � � � � 	� � 	 � �

Thursday, May 3, 2012 1:15:00 SB RL+LL �� ��� �� � � � � ���� ���� 
��� ���� � � � � � � 	 � � 	� � 	 � �

Thursday, May 3, 2012 1:30:00 SB RL+LL 	� ��� 		 	 	 � � 
	�� 
��� 
��� ���� � � � � � � 	 � � �� � � � �

Thursday, May 3, 2012 1:45:00 SB RL+LL �	 ��
 	� � � � � �
�� ���� 
��	 ���� � � � � � � � � �� �� � � � �

Thursday, May 3, 2012 2:00:00 SB RL+LL 	� ��� �
 � � � � �	�� ���� 

�� ���� � � � � � � � 	 �� 
 � 	 � �

Thursday, May 3, 2012 2:15:00 SB RL+LL 	� ��� �� � � � � 

�� 

�� 
��	 
��� � � � � � � � 	 � �� � � � �

Thursday, May 3, 2012 2:30:00 SB RL+LL 	
 ��� �� � � � � 
��	 
��� 
��� ���� � � � � � � � � � �	 � � � �

Thursday, May 3, 2012 2:45:00 SB RL+LL 	� ��� �� 	 � 	 � ���� ���� 
��� ���� � � � � � 	 � � � �	 � � � �

Thursday, May 3, 2012 3:00:00 SB RL+LL �� ��� �	 	 	 � � ���� ���� 
��� 
��� � � � � � � � � 
 �� � � � �

Thursday, May 3, 2012 3:15:00 SB RL+LL 	� ��� �
 � � � � �	�� ���
 
��� �	�� � � � � � � 	 
 � � 	 � � �

Thursday, May 3, 2012 3:30:00 SB RL+LL 		 ��� �� � � 	 � ���� ���� 
��� ���� � � � � � � � � � �� � � � �

Thursday, May 3, 2012 3:45:00 SB RL+LL 	� ��
 �� � 	 � � 
	�� 
��� 
��� �
�� � � � � � � � � � �� 	 � � �

Thursday, May 3, 2012 4:00:00 SB RL+LL �� ��
 	� 
 � � � ���� ���� 

�	 ���� � � � � � � � � �� � � � � �

Thursday, May 3, 2012 4:15:00 SB RL+LL 	� ��� � � � 
 � ���� ���
 

�� �	�� � � � � � � � 	 � �� � � � �

Thursday, May 3, 2012 4:30:00 SB RL+LL 	� ��
 �� � � � � 
	�� 
��� 
��� ���� � � � � � � � � �� �� � � � �

Thursday, May 3, 2012 4:45:00 SB RL+LL 		 ��� �� 
 � 
 � ���� ���� 
��� ���� � � � � � � 	 � � � � � � �

Thursday, May 3, 2012 5:00:00 SB RL+LL �� ��
 	� � 	 � � �	�� �	�
 
��� ���� � � � � � � � � 
 	� � � � �

Thursday, May 3, 2012 5:15:00 SB RL+LL �� ��� �	 � � � � ���� ���� 

�� ���� � � � � � � � � �� 	
 � 	 	 �

Thursday, May 3, 2012 5:30:00 SB RL+LL 
� ��� �� �� �� � � 	
�� 	��� 
��� �
�� � � � � � � � � �
 �	 �� � � �

Thursday, May 3, 2012 5:45:00 SB RL+LL ��	 ��� 
	 �� �� � � ���
 ���� 
��� ���� � � � � � � 	 � �	 �
 �� � � �

Thursday, May 3, 2012 6:00:00 SB RL+LL �	� ��� �� 	� � � � ���
 ���� ���� ���� � � � � � � 	 � 	� �� 	� � � �

Thursday, May 3, 2012 6:15:00 SB RL+LL ��	 	�	 �	 	� �
 � � �	�� �	�� 
��
 ���� � � � � � � � � 	
 �� 	� 	 � �

Thursday, May 3, 2012 6:30:00 SB RL+LL 		� ��� ��� �� �� �	 � ��� ��� ���
 ���� � � � � � � � � �� ��� �� �� � �

Thursday, May 3, 2012 6:45:00 SB RL+LL 	
� ��� ��	 �� 	� � � 
�� 
�� ���� �
�� � � � � � � � �� �� ��� �� �
 � �

Thursday, May 3, 2012 7:00:00 SB RL+LL 			 ��� �
� �	 �� � � ��� ��� ���� ���� � � � � � � � � �� ��
 �� �� 	 �

Thursday, May 3, 2012 7:15:00 SB RL+LL 	�� ��
 ��� �	 	� � � ��� ��� ���� ���� � � � � � � � �	 �� ��	 �� 	� � �

Thursday, May 3, 2012 7:30:00 SB RL+LL ��	 ��� 	�	 �� �� � � ��� ��	 
��� ���� � � � � � � � �� �� ��� 
� �	 � �

Thursday, May 3, 2012 7:45:00 SB RL+LL ��� ��
 	�� �� �� �� � ��� ��� 
��	 ���� � � � � � � � 	� �� ��� �� �	 � �

Thursday, May 3, 2012 8:00:00 SB RL+LL ��� ��� 	�	 �� 	� �� � ��� ��� 
��� �
�
 � � � � � 	 � �� 
� ��� 

 � 	 �

Thursday, May 3, 2012 8:15:00 SB RL+LL ��
 ��� 	�� �� �� �� � ��� ��� 
��� �
�� � � � � � � � �� �� ��	 �� �	 	 �

Thursday, May 3, 2012 8:30:00 SB RL+LL ��� ��� 	�� �� �� � � ��� ��
 
��� �
�� � � � � � � 	 	
 �� ��� �	 �� � �

Thursday, May 3, 2012 8:45:00 SB RL+LL 	�� ��� 	�
 �� �� � � 
�� ��� ���� ���	 � � � � � � � �� �� ��� �� �� � �

Thursday, May 3, 2012 9:00:00 SB RL+LL 	
� ��� 	�� �� 	
 � � 
�� 
�� ���� ���
 � � � � � � � �� �� ��� �� �	 � �

Thursday, May 3, 2012 9:15:00 SB RL+LL ��	 ��� 		
 �� �� �� � ��� ��� 
��� �
�� � � � � � � � �
 

 �
� �� �� 	 �

Thursday, May 3, 2012 9:30:00 SB RL+LL 	�� ��� 	�	 �	 		 � � 
�� 
�� 
��� ���� � � � � � � � 	� �� ��� �� �� � �

Thursday, May 3, 2012 9:45:00 SB RL+LL 	�� ��� ��� �� 	� �� � ��� 
�� 
��� ���� � � � � � � � � �� ��
 �� �� � �

Thursday, May 3, 2012 10:00:00 SB RL+LL 	�� ��� ��� �� �� �� � ��	 ��� 
��� ���� � � � � � � � �� �� �	� �� �	 � �

Thursday, May 3, 2012 10:15:00 SB RL+LL 	
	 ��	 ��� �� 	� �� � 
�� 
�
 
��
 ���� � � � � � � � �� 

 �	� 	� � 	 �

Thursday, May 3, 2012 10:30:00 SB RL+LL 	�
 ��� ��	 �� 	� 	� � ��� 
�� 
��� �
�� � � � � � � � 	� �� ��� �� �� � �

Thursday, May 3, 2012 10:45:00 SB RL+LL 	�	 ��� ��
 �� �� �� � ��� 
�� 
��� ���� � � � � � � � 		 �� �	� �	 � 	 �

Thursday, May 3, 2012 11:00:00 SB RL+LL 	�	 ��
 ��� �� 	� � � ��� ��	 
��� �
�
 � � � � � 	 � �� �
 �	� �� �� � �

Thursday, May 3, 2012 11:15:00 SB RL+LL 	
� ��	 ��� �� 	� �
 � 
�� 
�� 
��	 �
�	 � � � � � � � �	 

 ��� �� �	 � �

Thursday, May 3, 2012 11:30:00 SB RL+LL 	�� ��� ��� �� �� �� � ��	 ��� 
��
 ���� � � � � � � � 	� �	 �	� �� � � �

Thursday, May 3, 2012 11:45:00 SB RL+LL 	�� ��� ��� �� 	� � � ��� 
�� ���� ���� � � � � � � � �� �	 �	� �� �� � �

Thursday, May 3, 2012 12:00:00 SB RL+LL 	�� ��� ��� �� 	� � � 
�� 
�� 
��� ���� � � � � � � � �� �� ��� �� �� � �

SpeedVehicle Classification



Route 24 SB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Thursday 5/3/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Thursday, May 3, 2012 12:15:00 SB RL+LL 	�� ��� 			 �	 	� �� � 
�� ��� 
��� ���
 � � � � � � � 	� �� ��� �� 	� � �

Thursday, May 3, 2012 12:30:00 SB RL+LL ��� ��� 	�� �� 	� �� � ��� ��� 
��
 �
�� � � � � � � � �� �� ��� �� �� � �

Thursday, May 3, 2012 12:45:00 SB RL+LL 	�� ��	 	�
 �� 	� �	 � 
�	 ��� ���
 ���� � � � � � � 	 �� �� ��
 �	 �� � �

Thursday, May 3, 2012 13:00:00 SB RL+LL ��� ��� 	�� �� �
 � � ��� ��� ���� �
�� � � � � � � 	 �� �� ��� �
 �� 	 �

Thursday, May 3, 2012 13:15:00 SB RL+LL 	�� ��	 	�� �
 �� 
 � 
�� ��� 
��� �
�� � � � � � � � �� �� �
� �� 
 � �

Thursday, May 3, 2012 13:30:00 SB RL+LL ��� ��� 	�� �� �� �	 � ��� ��
 
��� ���� � � � � � � � 	
 �� ��� �� �� � �

Thursday, May 3, 2012 13:45:00 SB RL+LL ��� ��� 	
� �� 	� � � ��� ��� 
��� ���	 � � � � � � � �� �	 ��� �� �� � �

Thursday, May 3, 2012 14:00:00 SB RL+LL ��� ��
 	�	 �� �� �� � ��	 ��� 
��� �	�� � � � � � � �� �� ��
 ��� 	� � � �

Thursday, May 3, 2012 14:15:00 SB RL+LL ��� ��� 	
	 �
 	
 �� � ��� ��� 
��� �
�
 � � � � � 	 �� �� �� ��� �
 		 � �

Thursday, May 3, 2012 14:30:00 SB RL+LL �
� ��	 	�� �� �� � � ��� ��� ���� ���� � � � � � � 
 		 �	 �
� �� �
 � �

Thursday, May 3, 2012 14:45:00 SB RL+LL ��� 
�
 ��� �
 �� �� � ��� ��� ���� ���� � � � � � � 	 	� �� 		� �� �� 	 �

Thursday, May 3, 2012 15:00:00 SB RL+LL ��� 
�� �	
 
� �� �� � ��� ��� ���� ���
 � � � � � � � 	� �
 	�� �
 �� � �

Thursday, May 3, 2012 15:15:00 SB RL+LL ��� ��� ��	 �� �� � � ��� ��� 
��� ���� � � � � � � � �� �
 	
� �� 	� 
 	

Thursday, May 3, 2012 15:30:00 SB RL+LL ��� ��� ��� �� �� �	 � ��	 ��� ���� ���� � � � � � � � 	
 ��
 	�� ��� 	� � 	

Thursday, May 3, 2012 15:45:00 SB RL+LL ��� ��� ��� �		 �� �� � ��� 	�� 
��� �
�� � � � � � � � �� ��� �	� ��	 � � �

Thursday, May 3, 2012 16:00:00 SB RL+LL 
�� ��� ��	 ��� 

 �	 � 	�� 	�
 ���
 ���� � � � � � � � �� ��� ��� ��� �� � 	

Thursday, May 3, 2012 16:15:00 SB RL+LL 
�� ���� ��� ��� �� �
 � 	�� 	�� 
��� ���� � � � � � � �
 �� ��� ��� �	 �� � �

Thursday, May 3, 2012 16:30:00 SB RL+LL 
�� ��� ��� ��	 �
 � � 	�� 	�� ���	 �
�
 � � � � � � � 	� ��� ��� ��� 	
 � �

Thursday, May 3, 2012 16:45:00 SB RL+LL ��� ���� ��� �		 �� �� � 	�� 	�� 
��� �
�� � � � � � � 	� �� �	� ��� ��� 	� 	 	

Thursday, May 3, 2012 17:00:00 SB RL+LL ��� ��� ��� ��	 
� � � 	�� 	�� ���� ���� � � � � � � 
 �� ��� ��	 �
� 	� � �

Thursday, May 3, 2012 17:15:00 SB RL+LL 
�� ��� ��� �� �� �	 � 	�
 	�� ���� ���� � � � � � � �� 	� �� ��� ��	 �
 � �

Thursday, May 3, 2012 17:30:00 SB RL+LL ��� ���	 ��� �� �	 �� � 	�� 	�	 
��� �
�� � � � � � � � 	� �
� ��� ��� 		 � �

Thursday, May 3, 2012 17:45:00 SB RL+LL 
�� ��� ��� �� �� � � 	�� 	�� ���
 �
�� � � � � � � � 	� ��� ��� �	� 	� � 	

Thursday, May 3, 2012 18:00:00 SB RL+LL 
�	 ��� ��� �� �
 
 � 	�� 	�
 ���� ���� � � � � � � � �� �� ��� ��� �� 
 �

Thursday, May 3, 2012 18:15:00 SB RL+LL ��� ��� ��� �� �� 
 � ��� 	�� ���� ���� � � � � � � � 	� �� 	

 ��� �� � 	

Thursday, May 3, 2012 18:30:00 SB RL+LL ��� 
�� ��� 
� �� �� � ��
 ��� ���� ���� � � � � � � 
 	� 
� 	�� �	
 �� � �

Thursday, May 3, 2012 18:45:00 SB RL+LL ��� ��� ��� 
� 	� � � ��� ��� ���� ���� � � � � � � � �� �� 			 ��� 	� � �

Thursday, May 3, 2012 19:00:00 SB RL+LL ��	 ��� ��� �� 	
 � � ��� ��	 ���� ���
 � � � � � � � �� �� ��� ��� 	� � �

Thursday, May 3, 2012 19:15:00 SB RL+LL ��
 ��� 	�� �� 	
 � � ��� ��� ���� ���� � � � � � � 	 		 �� �
� �� �� � �

Thursday, May 3, 2012 19:30:00 SB RL+LL ��� ��� 	�� �� �	 � � ��� ��	 ���� ���� � � � � � � � �� �� �
� �� 		 � �

Thursday, May 3, 2012 19:45:00 SB RL+LL 	�� ��� 	�� �� �� � � 
�� 
�	 ���� ���� � � � � � � � �
 �� ��� �� �	 � 	

Thursday, May 3, 2012 20:00:00 SB RL+LL 	�� ��� 	�� �
 � � � ��� ��� ���� ���� � � � � � � � �	 �
 ��� �� �� 	 �

Thursday, May 3, 2012 20:15:00 SB RL+LL 		� ��� ��� �� �� � � ��� ��
 
��� ���	 � � � � � � 	 �� �� �	� 	� � � �

Thursday, May 3, 2012 20:30:00 SB RL+LL 	�	 ��� 	�� 	� � � � 
�� 
�� 
��� ���� � � � � � � 
 �� �� �	� �� � � �

Thursday, May 3, 2012 20:45:00 SB RL+LL 	�� ��� ��� �	 � � � ��� ��� 
��� �
�	 � � � � � � � 	� 
	 ��� �
 � � �

Thursday, May 3, 2012 21:00:00 SB RL+LL 	�� ��� ��� 	� 
 � � ��� ��� 
��� ���� � � � � � � � �� �� ��
 	
 � � �

Thursday, May 3, 2012 21:15:00 SB RL+LL 	�� ��	 	�� 	
 � 	 � ��
 ��� 
��� ���� � � � � � � � 	� �� �	� 	� � � �

Thursday, May 3, 2012 21:30:00 SB RL+LL 		� ��	 ��� �� � � � ��� ��
 
��� ���� � � � � � 	 � �� �� �	� 	� � � �

Thursday, May 3, 2012 21:45:00 SB RL+LL ��� 	�� ��	 �� � � � ��� ��� 
��� ���� � � � � � � � �� �� �� �� � � �

Thursday, May 3, 2012 22:00:00 SB RL+LL ��� 	�� �
� �
 
 � � ��� ��� 

�� ���� � � � � 	 � � 	� �� �� �� 	 � �

Thursday, May 3, 2012 22:15:00 SB RL+LL �
� 	�� ��� �� � � � ���� ���� 
��� ���� � � � � � � � �� �� �� �� 	 � �

Thursday, May 3, 2012 22:30:00 SB RL+LL �	� ��� ��� �� 	 � � ���	 ���� 
��	 ���� � � � � � � � �� 	� 
� �� � � �

Thursday, May 3, 2012 22:45:00 SB RL+LL ��� ��
 �� � 	 � � ���� ���� 
��	 ���	 � � � � � � � � �� �
 � � � �

Thursday, May 3, 2012 23:00:00 SB RL+LL ��� ��
 �� �� � � � �
�� �
�
 
��� ���� � � � � � � � �� 	� �� �� � � �

Thursday, May 3, 2012 23:15:00 SB RL+LL ��� ��� ��
 �� � � � �	�� �	�
 
��� ���� � � � � � � 	 � �� �� �� � 	 �

Thursday, May 3, 2012 23:30:00 SB RL+LL �	� ��� ��� � 	 � � ���
 ���� 
��� ���� � � � � � 	 � � 	� 
� � � � �

Thursday, May 3, 2012 23:45:00 SB RL+LL �� ��� 

 �� 	 � � 	��� 	��� 
��� ���� � � � � � � � �� 	� �� � � 	 �

Totals 25383 3.8 18862 3770 1998 747 6 18.8 18.5 68.7 75.7 0 0 0 0 8 53 341 1535 4909 12848 4415 1063 168 43

Vehicle Classification Speed



Route 24 SB bewteen

south of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Thursday 5/3/2012 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:45 AM 1419 5.2 1076 179 114 50 0 5.1 4.8  

MID-DAY 12:15 PM 1234 4.6 863 198 118 55 0 5.9 5.6

PM 4:45 PM 2841 9.9 2104 449 246 41 1 2.5 2.3

Vehicle Classification



Route 24 SB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Friday 5/4/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Friday, May 4, 2012 0:00:00 SB RL+LL �� ��	 �� �� 	 
 � 	��� 	��� 

�� ���� � � � � � � � � 	� �� 
 � � �

Friday, May 4, 2012 0:15:00 SB RL+LL �� ��	 
� � � � � 	��� 	��� 

�� ���� � � � � � � � 
 �� �� � � � �

Friday, May 4, 2012 0:30:00 SB RL+LL �� ��� �� 
 
 � � 	��� 	��� 
��� ���� � � � � � � � � �� �
 � � � �

Friday, May 4, 2012 0:45:00 SB RL+LL 
� ��� �	 
 � 	 � 	��
 	��� 
��� ���� � � � � � � � � 	� 		 	 � � �

Friday, May 4, 2012 1:00:00 SB RL+LL �� ��� �� � � � � ���� ���� 
��
 
��� � 	 � � � � � �� �� �� 	 � � �

Friday, May 4, 2012 1:15:00 SB RL+LL �� ��
 �	 � � 	 � ���� ���� 
��� ���� � � � � � � � 	 � 	� � 	 � �

Friday, May 4, 2012 1:30:00 SB RL+LL 	
 ��� 	� � � 	 � ���
 ���� 
��� 
��� � � � � � � � 	 � �� � � � �

Friday, May 4, 2012 1:45:00 SB RL+LL �� ��� 	� � � � � ���� ���� 
��� ���� � � � � � � � � � �� � � � �

Friday, May 4, 2012 2:00:00 SB RL+LL �	 ��� 	� � 	 � � �
�� �
�� ���	 ���� � � � � � � � � � �� 	 � � �

Friday, May 4, 2012 2:15:00 SB RL+LL �� ��
 	� � � 	 � ���� ���	 
��� ���� � � � � � � � � �� �� � � � �

Friday, May 4, 2012 2:30:00 SB RL+LL 	� ��
 �� 
 � � � 
	�� 
��� 
��� �
�� � � � � � � � � � �	 � 	 � �

Friday, May 4, 2012 2:45:00 SB RL+LL �� ��
 �� � 	 
 � 
��� ���
 
��� ���� � � � � � � 	 	 � �� 	 � � �

Friday, May 4, 2012 3:00:00 SB RL+LL �� ��� 		 � � � � ���� ���� 
��� ���� � � � � � � 	 � �� 	� � 	 � �

Friday, May 4, 2012 3:15:00 SB RL+LL 	� ��� 	� � � � � �	�� ���� 

�� ���� � � � � � � � 	 � �� � � � �

Friday, May 4, 2012 3:30:00 SB RL+LL 	� ��� �� � � � � 

�� 

�� 
��	 �
�� � � � � � � � � � � � � � �

Friday, May 4, 2012 3:45:00 SB RL+LL 	
 ��
 �	 
 � � � 
��	 
��� 
��� ���� � � � � � � 	 � � � 	 � � �

Friday, May 4, 2012 4:00:00 SB RL+LL 	� ��� �� � � 	 � 
	�� 
��� ���� ���� � � � � � � � 	 � �� 
 	 � �

Friday, May 4, 2012 4:15:00 SB RL+LL 	� ��� 	� 	 	 � � 
	�� 
��� 
��� ���� � � � � � � � � 
 �� � � � �

Friday, May 4, 2012 4:30:00 SB RL+LL �� ��� �	 � 
 � � ���� ���� 
��� ���� � � � � � � � 
 �� �� � � � �

Friday, May 4, 2012 4:45:00 SB RL+LL �� ��� 	� � � 
 � ���� ���
 
��� ���� � � � � � � � � �	 		 	 � � �

Friday, May 4, 2012 5:00:00 SB RL+LL 	� ��� �� � 	 � � 
��� 
��� 
��� ���� � � � � � � � � � �� � � � �

Friday, May 4, 2012 5:15:00 SB RL+LL �� ��� 	� �� � � � �
�� �
�� 
��� ���� � � � � � � � 
 �	 	
 � � � �

Friday, May 4, 2012 5:30:00 SB RL+LL �� ��� �	 �� � 
 � ���� ���� 
��	 ���� � � � � � � � � �� 	� � 	 � �

Friday, May 4, 2012 5:45:00 SB RL+LL �� ��
 
� �� �� � � ���� ���� 
��
 ���� � � � � � � � � 	� �	 �� � � �

Friday, May 4, 2012 6:00:00 SB RL+LL ��	 	�� �� �� �
 � � ���
 ���� ���	 ���� � � � � � � � � �
 �� 	� � � �

Friday, May 4, 2012 6:15:00 SB RL+LL ��� 	�� �� �
 �
 �� � �	�� �	�
 
��� �
�� � � � � � � � �� 	� 
� 	� �	 � �

Friday, May 4, 2012 6:30:00 SB RL+LL 		� ��� ��� �
 �� � � ��� ��� ���� ���� � � � � � � � � 	� ��
 �� �� � �

Friday, May 4, 2012 6:45:00 SB RL+LL 	�
 ��� �
� �� �	 � � ��� ��� ���� ���� � � � � � � 	 �� �� �	� �� �� � 	

Friday, May 4, 2012 7:00:00 SB RL+LL 	�� ��� ��� �� 	� �� � ��� ��� ���
 ���� � � � � � � � �� �	 �	� �� �	 � �

Friday, May 4, 2012 7:15:00 SB RL+LL 		� ��� ��� �� �
 � � ��� ��
 ���� ���	 � � � � � � 	 � �� ��� �� �� � �

Friday, May 4, 2012 7:30:00 SB RL+LL 	

 ��� ��� �
 	� �� � 
�� 
�� ���� ���� � � � � � � � �
 �
 �	� �� �� � �

Friday, May 4, 2012 7:45:00 SB RL+LL �
� ��� 	�� �
 �� �� � ��� ��
 
��	 �
�� � � � � � � 	 �	 �� ��� 
� �� 	 �

Friday, May 4, 2012 8:00:00 SB RL+LL �		 ��� 	�� �� 	� �� � ��
 ��� 
��� ���� � � � � � 	 � �� �� ��� 
� 	� 	 �

Friday, May 4, 2012 8:15:00 SB RL+LL ��� ��
 	�� �� �� �� � ��� ��� ���� ���
 � � � � � � 	 �� 
	 ��� 
� 	� � �

Friday, May 4, 2012 8:30:00 SB RL+LL 	�� ��
 	�	 �	 �	 �	 � 
�� ��� ���� ���� � � � � � 	 	 �� �� ��� �� 	� � 	

Friday, May 4, 2012 8:45:00 SB RL+LL 	�� ��� 	�� �� 	� � � 
�� 
�	 ���� ���� � � � � � � 
 �	 �
 �		 
� 	
 � �

Friday, May 4, 2012 9:00:00 SB RL+LL 	�� ��� 	�� �	 	� �	 � 
�� 
�	 ���� ���� � � � � � � � � �	 ��� 
� �	 � �

Friday, May 4, 2012 9:15:00 SB RL+LL 	�� ��� ��� �� 	� �� � ��� ��� ���� ���� � � � � � � � � �� ��� �� � � �

Friday, May 4, 2012 9:30:00 SB RL+LL 	�	 ��� �
� �� 		 �	 � ��� ��� ���	 ���� � � � � � � � �� �� ��� �� �� � �

Friday, May 4, 2012 9:45:00 SB RL+LL 	�� ��
 �
� �� 	� � � ��	 ��� ���� ���� � � � � � � � �� �� ��	 �� �� � �

Friday, May 4, 2012 10:00:00 SB RL+LL 	�� ��� ��� �� 	� �� � ��� ��� ���� ���� � � � � � � � �� �� ��� �
 �� � �

Friday, May 4, 2012 10:15:00 SB RL+LL 	�� ��� �
� �� 	� �� � ��� 
�� 
��� �
�	 � � � � � � � 	� �� ��� �� � � �

Friday, May 4, 2012 10:30:00 SB RL+LL 	�� ��� ��� �	 		 �� � ��� ��� 
��� �
�� � � � � � � 
 �� �� ��� �� � 
 �

Friday, May 4, 2012 10:45:00 SB RL+LL 	�� ��� ��� �� 	� �� � ��� ��� 
��� �
�� � � � � � � 
 �� �
 �	� �� � 
 �

Friday, May 4, 2012 11:00:00 SB RL+LL 	�� ��
 	�� �� 	� �� � 
�	 ��� 
��� ���� � � � � � � 
 �� 
� ��� 
	 �� � �

Friday, May 4, 2012 11:15:00 SB RL+LL 	�� ��� ��� �� 	� �� � ��� 
�� 
��	 ���
 � � � � � � � �� �� ��
 �	 �	 � �

Friday, May 4, 2012 11:30:00 SB RL+LL 	�� ��� �

 �� �� � � ��� ��� 
��� ���� � � � � � � 	 �� �� ��� �	 �	 � �

Friday, May 4, 2012 11:45:00 SB RL+LL ��� ��� 	�
 �� 	� �� � ��� ��� ���� ���� � � � � � � � �� �� �
� 

 �� 	 �

Friday, May 4, 2012 12:00:00 SB RL+LL ��� ��� 	�� �
 	� �	 � ��� ��
 ���� ���
 � � � � � � � �	 
� ��� �� 	� 
 �

SpeedVehicle Classification



Route 24 SB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Friday 5/4/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Friday, May 4, 2012 12:15:00 SB RL+LL �	� ��� 		� �� �� �� � ��
 ��� 
��� ���� � � � � � � � 	� �� ��� �� 	� � �

Friday, May 4, 2012 12:30:00 SB RL+LL 	�� ��� 	�� �
 	
 �� � 
�� 
�� 
��� ���� � � � � � � � 	� 
	 ��� �� �	 � �

Friday, May 4, 2012 12:45:00 SB RL+LL ��� ��� 		
 �� 	� �� � ��
 ��� 
��� �
�	 � � � � � � 
 	� 

 �
� �� �� � �

Friday, May 4, 2012 13:00:00 SB RL+LL ��
 ��� 	
� �� �	 �
 � ��� ��� 
��� �
�� � � � � � � 
 �� �� ��� �� �� � �

Friday, May 4, 2012 13:15:00 SB RL+LL ��	 ��� 	�� 
� 	� �
 � ��� ��� 
��� ���� � � � � � � � 	� �� ��� �� �� 	 �

Friday, May 4, 2012 13:30:00 SB RL+LL ��� ��	 	�� �� �	 �� � ��� ��� 
��� �
�� � � � � � � � �� �� �
� �� �� � �

Friday, May 4, 2012 13:45:00 SB RL+LL ��� ��� 	

 

 �� �� � ��� ��� 
��� ���� � � � � � � 	 		 �� ��� �� �� � �

Friday, May 4, 2012 14:00:00 SB RL+LL ��� ��� 	�� �� �� �	 � ��� ��
 ���� ���� � � � � � � � �� �� ��
 �� 	
 	 �

Friday, May 4, 2012 14:15:00 SB RL+LL �	� 
�� ��� 
� �� �� � ��� ��� ���	 ���� � � � � � � � 	� �	 	�	 �� �� � �

Friday, May 4, 2012 14:30:00 SB RL+LL ��� 
�� ��� 
� �� �� � ��� ��� ���� ���	 � � � � � � � �
 �	 	�
 �	 	� � �

Friday, May 4, 2012 14:45:00 SB RL+LL ��� ��� ��� �� �� 	� � ��� ��� 
��� ���� � � � � � � � �	 �� 	�
 ��� 	� 	 �

Friday, May 4, 2012 15:00:00 SB RL+LL ��� ��
 �
� ��� �	 � � ��� ��� ���	 ���� � � � � � � � 	� �� 	
� ��� 	� � 	

Friday, May 4, 2012 15:15:00 SB RL+LL ��� ��� ��� �� �� �� � ��
 ��� ���	 �
�
 � � � � � � 
 	� �� 	�� �� 	� 	 �

Friday, May 4, 2012 15:30:00 SB RL+LL 
�� ��� ��� ��� �� � � ��� 	�� 
��� �
�	 � � � � � � � �� ��
 ��� �� 	� � �

Friday, May 4, 2012 15:45:00 SB RL+LL 
�	 ��� �	� ��� �� �� � 	�� 	�� 
��� ���� � � � � � � �� �
 ��� ��� �� 	� � �

Friday, May 4, 2012 16:00:00 SB RL+LL 
�� ��� �

 ��� �� �� � 	�
 	�� 
��� ���� � � � � � � �� �� ��� ��	 �� 	� � �

Friday, May 4, 2012 16:15:00 SB RL+LL 
�	 ��� ��	 ��
 

 � � 	�� 	�� 
��� ���� � � � � � � �	 �� ��� ��
 �� �� � �

Friday, May 4, 2012 16:30:00 SB RL+LL 
�
 ���� ��� ��
 
� �� � 	�
 	�� 
��� ���� � � � � � � �� �� ��� ��� �� �
 � �

Friday, May 4, 2012 16:45:00 SB RL+LL 
�� ��� ��� �� �
 
 � 	�� 	�
 ���
 ���� � � � � � � 
 	� �� ��� ��� �
 � �

Friday, May 4, 2012 17:00:00 SB RL+LL 
�� ��� ��� ��	 
� � � 	�
 	�� 
��� ���� � � � � � � �� �� ��� ��� ��
 		 	 �

Friday, May 4, 2012 17:15:00 SB RL+LL �

 ���
 
�� �	 �� � � 	�� 	�� 
��� ���� � � � � � � � �� ��	 ��� ��� �� � �

Friday, May 4, 2012 17:30:00 SB RL+LL ��
 ���	 ��� ��� �� 
 � 	�� 	�	 ���� �
�
 � � � � � � � �	 ��� ��
 ��� 	� � �

Friday, May 4, 2012 17:45:00 SB RL+LL 
	� ��
 ��� �� �� � � 	�� 	�
 ���� ���� � � � � � � � �� ��� ��� �	� �� � �

Friday, May 4, 2012 18:00:00 SB RL+LL 
�� ��	 ��� �� �
 � � ��� 	�� ���� ���� � � � � � � � �� �� ��	 ��
 	� 
 �

Friday, May 4, 2012 18:15:00 SB RL+LL �

 ��� ��� �� �� �� � ��	 	�� ���
 ���
 � � � � � � � �� �� 	�� ��	 �	 � �

Friday, May 4, 2012 18:30:00 SB RL+LL ��� 
�
 ��
 �� 	� � � ��� ��� ���� ���� � � � � � � 	 	� ��� 	�
 ��� �� 
 �

Friday, May 4, 2012 18:45:00 SB RL+LL �	� ��
 ��� �� �� � � ��� ��� ���
 ���� � � � � � � � �� 
	 ��� ��� �� �� �

Friday, May 4, 2012 19:00:00 SB RL+LL ��� ��	 �	� �� �
 � � ��
 ��� �	�� ���� � � � � � 	 � � �
 	�	 �� �� � �

Friday, May 4, 2012 19:15:00 SB RL+LL �

 ��� 	�� �� 	� � � ��� ��� ���� ���� � � � � � � 	 �� 
	 ��� �	 	
 
 �

Friday, May 4, 2012 19:30:00 SB RL+LL �	� ��	 	
� �� �
 � � ��
 ��� ���� ���� � � � � � � � �� �� ��	 
� �� 	 �

Friday, May 4, 2012 19:45:00 SB RL+LL ��� ��� 	�	 �� 	� �� � ��� ��� 
��� ���
 � � � � � � � 	� �� ��� �
 �� � �

Friday, May 4, 2012 20:00:00 SB RL+LL 	
� ��� 		� �� 
 � � 
�� 
�� 
��� ���� � � � � � � � �� �� �	� �� �� � �

Friday, May 4, 2012 20:15:00 SB RL+LL 	�	 ��� 	�� �� �� � � ��� 
�� 
��� ���� � � � � � � � 	� 
	 �	� �� 
 � �

Friday, May 4, 2012 20:30:00 SB RL+LL 	�� ��� 	�� �� �� � � ��� 
�� 
��	 ���
 � � � � � � � �
 �	 ��� 	� � � �

Friday, May 4, 2012 20:45:00 SB RL+LL 	�	 ��� ��� 	� 
 
 � ��� ��� 
��� ���� � � � � � � � 	� 
� ��� 	� �� � �

Friday, May 4, 2012 21:00:00 SB RL+LL 	�� ��� �
� 	� �	 � � ��� ��
 

�� ���� � � � � � � �� �� �� �� �� � 	 �

Friday, May 4, 2012 21:15:00 SB RL+LL 	�� ��	 	�� 		 � 	 � ��� ��� 
��
 �
�� � � � � � � 	 	� �� ��
 �� � � �

Friday, May 4, 2012 21:30:00 SB RL+LL 		� ��	 	�� �
 � � � ��� ��
 

�� ���� � � � � � 	 �� 		 �	 ��
 	� �� � �

Friday, May 4, 2012 21:45:00 SB RL+LL 	�� ��� 	�� 		 �� � � ��� ��� 

�
 ���� � � � � 	 	 � 	� �	 ��� �	 � � �

Friday, May 4, 2012 22:00:00 SB RL+LL �
� 	�� ��� �� 
 	 � ���� ���� 
��
 ���� � � � � � � � 	� �� �	 	� � � �

Friday, May 4, 2012 22:15:00 SB RL+LL ��� 	�� ��� �	 �� � � ��� ��	 

�� �	�� � � � � � � �	 	� �	 �	 �� � � 	

Friday, May 4, 2012 22:30:00 SB RL+LL ��� 	�� ��� �� 
 � � ���� ���� 

�
 ���� � � � � � 	 � 	� �� �� �	 � � �

Friday, May 4, 2012 22:45:00 SB RL+LL ��� ��� �	� �	 � 	 � �	�
 �	�� 

�� ���� � � � � � � 
 �� �� �� � � � �

Friday, May 4, 2012 23:00:00 SB RL+LL �	� 	�� ��� � � � � ���� ���� 

�� ���� � � � � � � 	 	� �� �� �� � � �

Friday, May 4, 2012 23:15:00 SB RL+LL ��� ��� �	
 �
 	 � � �	�� �	�	 
��� ���� � � � � � � 
 �� 	� �	 �
 � � �

Friday, May 4, 2012 23:30:00 SB RL+LL �
� 	�� ��� � � � � ���� ���� 

�� ���� � � � � � � 	 �� �� �� �� � � �

Friday, May 4, 2012 23:45:00 SB RL+LL ��� 	�	 ��	 �� � � � ���
 ���� 
��� ���� � � � � � � 
 �� �� �� 	� 	 � �

Totals 26015 3.9 19272 3891 2053 796 3 16.6 16.3 68.8 75.9 0 5 1 2 11 39 388 1671 5038 13051 4342 1250 179 38

Vehicle Classification Speed



Route 24 SB bewteen

south of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Friday 5/4/2012 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:45 AM 1304 4.8 973 169 114 48 0 5.6 5.3

MID-DAY 12:15 PM 1286 4.8 918 203 115 49 1 5.7 5.4

PM 4:45 PM 2825 9.7 2172 399 227 27 0 2.6 2.3

Vehicle Classification



Route 24 SB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Saturday 5/5/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Saturday, May 5, 2012 0:00:00 SB RL+LL ��� ��� ��
 �� � 	 � ���� �	�� 
��� ���� � � � � � � 	 
 �� �	 �� 	 � �

Saturday, May 5, 2012 0:15:00 SB RL+LL ��� ��� ��� �� � � � ���� ���� 
��� �
�	 � � � � � � � � �� �� 	� � � �

Saturday, May 5, 2012 0:30:00 SB RL+LL ��� ��� �
 � 	 	 � �
�� �
�
 
��� ���� � � � � � � � � 	
 �� �� � � �

Saturday, May 5, 2012 0:45:00 SB RL+LL �� ��� �
 �� � � � ���� ���� 
��� ���
 � � � � � � 	 � 	� �� �	 � 	 �

Saturday, May 5, 2012 1:00:00 SB RL+LL �� ��	 �
 
 � 	 � 	��	 	��� 
��	 ���� � � � � � � � � �
 �� �
 � � �

Saturday, May 5, 2012 1:15:00 SB RL+LL �
 ��	 
� � � 
 � 	��� 	��� 
��� ���� � � � � � � � � �� �� �� 	 � �

Saturday, May 5, 2012 1:30:00 SB RL+LL �
 ��� �� � � 	 � �	�� ���� 
��� �
�� � � � � � � � �� �	 	� � � � �

Saturday, May 5, 2012 1:45:00 SB RL+LL �� ��� �� �� 	 	 � 	��� 		�� 
��� ���� � � � � � � � � �� �� � 	 � �

Saturday, May 5, 2012 2:00:00 SB RL+LL �
 ��� �� � � � � �	�� ���� 
��� ���� � � � � � � 
 � �� 	� 	 � 	 �

Saturday, May 5, 2012 2:15:00 SB RL+LL �� ��
 �	 � � 	 � ���� ���� 
��� ���� � � � � � � � 	 �	 �� � � � �

Saturday, May 5, 2012 2:30:00 SB RL+LL �� ��
 	
 � � � � ���� ���� 
��� ���� � � � � � � 	 � 
 �� � � � �

Saturday, May 5, 2012 2:45:00 SB RL+LL �� ��� 	� � � � � ���� ���� 
	�� 
��� � � � � � � � � � �� � � � �

Saturday, May 5, 2012 3:00:00 SB RL+LL 	� ��� 	� � � � � 
	�� 
��� 
��� �
�� � � � � � � � � � �� � 	 � �

Saturday, May 5, 2012 3:15:00 SB RL+LL 	
 ��� �� � � 
 � 
��	 
��� 

�� ���� � � � � � � � � � �� � � � �

Saturday, May 5, 2012 3:30:00 SB RL+LL 	� ��� �� � � � � 
	�� 
��� 
��� ���� � � � � � � 	 � �� �� 	 � � �

Saturday, May 5, 2012 3:45:00 SB RL+LL �� ��� 	� � � 
 � �	�� �	�
 
��� ���� � � � � � � � � �� �� � � � �

Saturday, May 5, 2012 4:00:00 SB RL+LL 	� ��� �� 	 � � � ���� ���� 
��	 ���� � � � � � � � � � � 	 � � �

Saturday, May 5, 2012 4:15:00 SB RL+LL �� ��� 
 � � � � ���� ���� 
��� ���� � � � � � � � � 	 
 � � � �

Saturday, May 5, 2012 4:30:00 SB RL+LL �� ��� � 	 � � � ����� ����� 
��� 
��� � � � � � � 	 	 � � � � � �

Saturday, May 5, 2012 4:45:00 SB RL+LL 		 ��� �� � � � � ���� ���� 

�
 ���� � � � � � � � � � �� 	 � � �

Saturday, May 5, 2012 5:00:00 SB RL+LL 	� ��� �� � � 	 � 
	�� 
��� 

�� ���� � � � � � � � � � �	 � � � �

Saturday, May 5, 2012 5:15:00 SB RL+LL 	
 ��� �� � 	 	 � 
��	 
��� 
��� ���� � � � � � � � � 
 �� � � � �

Saturday, May 5, 2012 5:30:00 SB RL+LL 	� ��� 	� 	 � � � 
	�� 
��� 
��� ���� � � � � � � 	 	 � � � 	 � �

Saturday, May 5, 2012 5:45:00 SB RL+LL �� ��� �� � � � � �	�� �	�� 
��� ���� � � � � � � 
 � �	 	
 � � � �

Saturday, May 5, 2012 6:00:00 SB RL+LL �� ��� �� 
 	 
 � ���� ���� ���� ���� � � � � � � � � � �� � � � �

Saturday, May 5, 2012 6:15:00 SB RL+LL �� ��� �� 
 � � � ���� ���� ���� ���� � � � � � � � 	 �� 	
 
 � 	 �

Saturday, May 5, 2012 6:30:00 SB RL+LL ��	 ��� �� �� � � � �
�� ���� ���� ���� � � � � � � � 
 �� �
 	� �� � 	

Saturday, May 5, 2012 6:45:00 SB RL+LL �
 ��� 
� 	� � � � ���� ���� 
��� ���� � � � � � � 	 � �� �� �
 
 	 �

Saturday, May 5, 2012 7:00:00 SB RL+LL ��� ��� �� �� �� 
 � ���� ���� ���� ���� � � � � � � � 
 �� �� 	� � � �

Saturday, May 5, 2012 7:15:00 SB RL+LL ��� ��� �� �� �	 � � ���� ���� ���� ���� � � � � � � � � �
 �� 	� � � 	

Saturday, May 5, 2012 7:30:00 SB RL+LL ��� 	�	 ��	 �� �	 
 � �	�� ���� ���� ���� � � � � � � 	 � �� �	 	� �
 � �

Saturday, May 5, 2012 7:45:00 SB RL+LL ��� 	�	 ��� 	
 �	 � � ���� ���� ���� ���� � � � � � � � �� 	
 �� 	
 �� � �

Saturday, May 5, 2012 8:00:00 SB RL+LL ��� ��� ��� 	� � 	 � ���� ���� ���� ���� � � � � � � � � 	� 
� 	� � 	 �

Saturday, May 5, 2012 8:15:00 SB RL+LL ��� 	�� �	� 		 �� 
 � ���
 ���� 
��� ���� � � � � � � � 
 �� �	 	� 
 � �

Saturday, May 5, 2012 8:30:00 SB RL+LL �

 	�� �	� 	� �� 	 � ���� ���
 ���
 ���	 � � � � � � � � �� �� 	� �� 	 	

Saturday, May 5, 2012 8:45:00 SB RL+LL ��
 	�� �
� �� �� � � ��	 ��� ���� ���� � � � � � � 	 � �� �� �
 	� 	 �

Saturday, May 5, 2012 9:00:00 SB RL+LL 	�� 	�� ��� �� �� � � ��� ��
 ���� ���� � � � � � � � �	 �� �� �� 	� � 	

Saturday, May 5, 2012 9:15:00 SB RL+LL ��	 	�� ��� 	
 � � � ��� ��
 ���� ���� � � � � � � 	 
 	� �� �� �� � �

Saturday, May 5, 2012 9:30:00 SB RL+LL ��� 	�� ��� 	� � � � ���� ���� ���� ���� � � � � � � � � �� �� 	� �� 	 �

Saturday, May 5, 2012 9:45:00 SB RL+LL 	�� ��� ��� 	� �� � � ��� ��� ���� ���� � � � � � � 	 
 �� ��� �� �� � �

Saturday, May 5, 2012 10:00:00 SB RL+LL 	�	 	�� ��� �� �	 � � ��� ��	 ���� ���� � � � � � � � � �� ��� �� �� � �

Saturday, May 5, 2012 10:15:00 SB RL+LL 	�� ��� ��� �� �	 � � ��� ��� ���� ���� � � � � � � � �� �� ��� �	 	� 	 �

Saturday, May 5, 2012 10:30:00 SB RL+LL 	�� ��� 	�� �� 	� � � 
�� 
�	 ���� �
�
 � � � � � � � �� �
 ��� �
 �� 	 �

Saturday, May 5, 2012 10:45:00 SB RL+LL 	�� ��� 	�� �� � � � 
�� 
�� ���� ���	 � � � � � � � � �� ��� 
� 	� 	 �

Saturday, May 5, 2012 11:00:00 SB RL+LL ��� ��� 	�
 �
 �� � � ��� ��� ���
 ���� � � � � � � � � �� �
� �� �	 	 	

Saturday, May 5, 2012 11:15:00 SB RL+LL ��� ��� 	

 �� 	
 � � ��� ��� ���� ���� � � � � � � 	 �� 

 ��� �� �� � �

Saturday, May 5, 2012 11:30:00 SB RL+LL ��� ��� 	
� �� 	� � � ��	 ��� ���� ���� � � � � � � 
 �� �
 ��� �� �� � �

Saturday, May 5, 2012 11:45:00 SB RL+LL 	�	 ��� 		� �� �
 
 � 
�	 ��� ���� ���� � � � � � � � �
 �� ��� �	 	� � �

Saturday, May 5, 2012 12:00:00 SB RL+LL ��� ��� 	�� �� 	� � � ��� ��� ���� ���� � � � � � � � �� �� ��� �	 	
 � �

Vehicle Classification Speed



Route 24 SB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Saturday 5/5/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Saturday, May 5, 2012 12:15:00 SB RL+LL ��	 ��� ��� �� 	� � � ��
 ��� ���� ���	 � � � � � � � �� �� ��� �� 	� 
 �

Saturday, May 5, 2012 12:30:00 SB RL+LL ��� ��� ��� �� �� 	 � ��� ��� ���� ���
 � � � � � � � �� 
� 	�� �� 	� 	 �

Saturday, May 5, 2012 12:45:00 SB RL+LL ��� ��� 	
� �	 	
 �� � ��	 ��� ���� ���� � � � � � � � �
 �
 �
� �
 	� � �

Saturday, May 5, 2012 13:00:00 SB RL+LL ��� ��
 	�� �
 �� � � ��� ��� ���� ���� � � � � � � � �� �� ��� �� 		 � �

Saturday, May 5, 2012 13:15:00 SB RL+LL �
	 ��� 	�	 �	 �� � � ��� ��� ���
 ���� � � � � � � � �	 
� �
� �� 	
 � 	

Saturday, May 5, 2012 13:30:00 SB RL+LL �
� ��� 	�� �� �� 
 � ��� ��� ���� ���� � � � � � � 	 	� �� ��� �� �� � �

Saturday, May 5, 2012 13:45:00 SB RL+LL ��� ��� 	�� �	 �� � � ��	 ��� ���� ���� � � � � � � � �� �� �
� �� 	� 
 �

Saturday, May 5, 2012 14:00:00 SB RL+LL ��� ��� ��� �� 		 
 � ��� ��
 ���	 ���� � � � � � � � �� �
 ��� �	 	� � 	

Saturday, May 5, 2012 14:15:00 SB RL+LL ��� ��� ��� �� 		 � � ��
 ��� ���� ���� � � � � � � � 	� �
 ��� �� �	 � �

Saturday, May 5, 2012 14:30:00 SB RL+LL ��� ��� ��� �� 	� � � ��� ��� ���� ���� � � � � � � �� 	� 
� �
� ��� �� � �

Saturday, May 5, 2012 14:45:00 SB RL+LL ��
 ��� ��	 �� �� � � ��� ��	 ���� ���	 � � � � � � � �� 
� 	�� 

 �� 
 �

Saturday, May 5, 2012 15:00:00 SB RL+LL ��� 
�� ��
 
� �	 
 � ��� ��� 
��� ���� � � � � � � 	� �� 
� ��� �� 	� � �

Saturday, May 5, 2012 15:15:00 SB RL+LL ��� 
�� ��� 
� 	� � � ��� ��� ���� �
�� � � � � � � 
 �� �
 	�	 �� 	� � 	

Saturday, May 5, 2012 15:30:00 SB RL+LL ��� ��� �	
 
� 	� � � ��� ��� 
��� �
�� � � � � � � 	 �� �� 	�� �� �� � �

Saturday, May 5, 2012 15:45:00 SB RL+LL ��� ��	 	�� 
� 		 	 � ��� ��� 
��� ���� � � � � � � � 	� �� 	�� �
 �� � �

Saturday, May 5, 2012 16:00:00 SB RL+LL ��� ��� ��� 
� �� 
 � ��
 ��� 
��	 ���� � � � � � � �� �� �� ��
 
	 � 	 �

Saturday, May 5, 2012 16:15:00 SB RL+LL �	� ��� ��� �	 	� � � ��	 ��� ���	 ���� � � � � � � 	 �� 

 	�	 �
 �� � �

Saturday, May 5, 2012 16:30:00 SB RL+LL ��� ��� �		 �� �
 � � ��� ��� ���� ���� � � � � � � � �� �
 ��� �� �� � 	

Saturday, May 5, 2012 16:45:00 SB RL+LL ��� ��
 	�� �� 		 	 � ��� ��� �	�	 ���� � � � � � � � �� �� ��	 �� 	� � �

Saturday, May 5, 2012 17:00:00 SB RL+LL ��	 ��� ��� �� 	� � � ��� ��� ���� ���� � � � � � � 	 �
 �� ��� ��� 	� � 	

Saturday, May 5, 2012 17:15:00 SB RL+LL ��� ��	 �	� �	 �� � � ��� ��� ���� ���� � � � � � � � � �� ��� �� �� 
 �

Saturday, May 5, 2012 17:30:00 SB RL+LL ��� ��� ��� �� 	� � � ��� ��� ���� ���	 � � � � � � � �� �� ��� �� �� � �

Saturday, May 5, 2012 17:45:00 SB RL+LL ��
 ��� �	� 
� 		 � � ��� ��	 ���� ���� � � � � � � 	 	� 
� ��� �� �� 	 	

Saturday, May 5, 2012 18:00:00 SB RL+LL ��	 ��� ��� �	 �� � � ��� ��
 ���	 ���� � � � � � � 
 �� �� ��� �� �� � �

Saturday, May 5, 2012 18:15:00 SB RL+LL �
� ��� 	�� �	 �� � � ��� ��� ���� ���� � � � � � � � 	� �� ��� �	 	� � �

Saturday, May 5, 2012 18:30:00 SB RL+LL ��� ��� 	�� �� 	� � � ��	 ��� ���� ���	 � � � � � � � � 
� ��� �� 	� � �

Saturday, May 5, 2012 18:45:00 SB RL+LL ��� ��� 	�� �	 �� 	 � ��� ��� ���� ���� � � � � � � 
 � �� ��
 
� �� 	 �

Saturday, May 5, 2012 19:00:00 SB RL+LL �	� ��	 	�� �� �� � � ��
 ��� ���
 ���� � � � � � � � �� �� ��
 �� 	� 
 �

Saturday, May 5, 2012 19:15:00 SB RL+LL ��	 ��� 	�� �� 	� � � 
�� ��� ���� ���� � � � � � � � 	� �� ��� 
� 	� � 	

Saturday, May 5, 2012 19:30:00 SB RL+LL 	
� ��� 	�� �� �� � � 
�� 
�
 ���� ���� � � � � � � � �	 �� ��� �� �� 	 	

Saturday, May 5, 2012 19:45:00 SB RL+LL 	�� ��� 	�	 �� �	 	 � 
�� 
�� 
��� �
�� � � � � � 	 	 �� �� ��	 �� �
 � �

Saturday, May 5, 2012 20:00:00 SB RL+LL 	�� ��� 	�
 	� � � � ��� ��� ���� ���� � � � � � � � �� �� ��� �� �� 	 �

Saturday, May 5, 2012 20:15:00 SB RL+LL 		� ��� ��� 	� � 	 � ��� ��� 
��� �
�
 � � � � � � � 	� �� ��	 �� � � �

Saturday, May 5, 2012 20:30:00 SB RL+LL 		� ��� ��� 	� � � � ��� ��� 

�� ���� � � � � � � � 	� �� ��� �� � � �

Saturday, May 5, 2012 20:45:00 SB RL+LL 		� ��� ��
 �	 � � � ��� ��� 

�� ���
 � � � � � � � 	� 
� ��� �� � � �

Saturday, May 5, 2012 21:00:00 SB RL+LL 	�� 	�� ��� 	� � � � ��	 ��� 
��� ���� � � � � � � � 		 
� ��� 	� � � �

Saturday, May 5, 2012 21:15:00 SB RL+LL 	�� ��� 	�� 	� � � � ��� ��
 
��� ���� � � � � � � 
 	� 
	 ��� 	� � � �

Saturday, May 5, 2012 21:30:00 SB RL+LL 	�� 	�� ��� �� 
 � � ��
 ��� 
��� ���	 � � � � � � � 	
 �� ��� �� 
 � �

Saturday, May 5, 2012 21:45:00 SB RL+LL 	�� 	�� ��� �� 
 � � ��� ��� 
��� ���� � � � � � � � 	
 �� �� �� � � �

Saturday, May 5, 2012 22:00:00 SB RL+LL ��� 	�
 ��	 	� � � � ��� ��� 
��	 ���� � � � � � � 
 	� �
 �� �� � 	 	

Saturday, May 5, 2012 22:15:00 SB RL+LL ��� 	�� ��� �
 � 	 � ���� ��� 
��� ���� � � � � � � � �� �	 �� �� � � �

Saturday, May 5, 2012 22:30:00 SB RL+LL ��� 	�
 �
� �� � � � ��� ��	 
��	 ���� � � � � � � 
 		 �� �� 	� � � �

Saturday, May 5, 2012 22:45:00 SB RL+LL ��� 	�� �	� �	 � � � �	�	 �	�� 
��� ���� � � � � � � � 	� 	� �� �� � � �

Saturday, May 5, 2012 23:00:00 SB RL+LL ��	 ��� �	� �	 � 	 � �	�� �	�� 
��� �
�� � � � � � � � �	 �� �� �� � � �

Saturday, May 5, 2012 23:15:00 SB RL+LL ��� ��� ��
 �� � � � ���� �	�� 
��� �
�� � � � � � � � � �� 
� 	� � � �

Saturday, May 5, 2012 23:30:00 SB RL+LL ��� 	�� �	� � � � � �	�	 ���� 
��� ���� � � � � � 	 
 � �� �� �� � � �

Saturday, May 5, 2012 23:45:00 SB RL+LL �	� ��
 ��� �� � 	 � ���
 ���� 
��� �
�� � � � � � � � � 	� 
� �� � � �

Totals 20815 3.0 16698 2706 1083 327 1 18.9 18.6 69.2 76.5 0 1 0 0 2 29 283 1159 3748 10069 3929 1299 228 68

Vehicle Classification Speed



Route 24 SB bewteen

south of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Saturday 5/5/2012 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 951 3.3 734 138 58 20 1 7.7 7.4

MID-DAY 12:15 PM 1541 5.2 1218 210 95 18 0 4.7 4.5

PM 2:30 PM 1707 5.8 1345 237 104 21 0 4.2 4.0

Vehicle Classification



Route 24 SB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Sunday 5/6/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Sunday, May 6, 2012 0:00:00 SB RL+LL ��� ��� �� � 	 � � ���� ���	 
��� ���� � � � � � � � �	 	� �
 �� � � �

Sunday, May 6, 2012 0:15:00 SB RL+LL �	 ��� �	 
 � � � 		�� 	��� 
��� ���� � � � � � � 	 
 	
 �� � � � �

Sunday, May 6, 2012 0:30:00 SB RL+LL �� ��	 �� � 
 � � 	��� 	��	 
��� �
�� � � � � � � � 
 	� �� �� 
 � �

Sunday, May 6, 2012 0:45:00 SB RL+LL �
 ��� 
� � � 	 � 	��� 	��� 

�� ���� � � � � � � � 
 	� �� � � � �

Sunday, May 6, 2012 1:00:00 SB RL+LL �� ��� 

 � 	 � � 	��� 	��� 
��
 �
�� � � � � � � � � �
 �� �� 	 	 	

Sunday, May 6, 2012 1:15:00 SB RL+LL �� ��� 
� � 	 � � 		�� 		�� 

�� ���� � � � � � � � � 	� �
 
 � � �

Sunday, May 6, 2012 1:30:00 SB RL+LL 
� ��� �� 
 	 � � 	
�� 	
�
 
��� �
�� � � � � � � 	 
 �� �
 � � � �

Sunday, May 6, 2012 1:45:00 SB RL+LL �� ��� �� � � 	 � ���� ���� 
��
 ���� � � � � � � � 
 �	 	
 � � 	 �

Sunday, May 6, 2012 2:00:00 SB RL+LL �� ��� �
 � � � � ���� ���� ���� ���� � � � � � � � � �� 	� 
 	 	 �

Sunday, May 6, 2012 2:15:00 SB RL+LL �� ��� �� � � � � ���� ���� 
��� ���� � � � � � � 	 � 	� 	� 
 � � �

Sunday, May 6, 2012 2:30:00 SB RL+LL �	 ��
 �� � � 	 � �	�� �	�
 
��� ���� � � � � � � � � �	 �� � � � �

Sunday, May 6, 2012 2:45:00 SB RL+LL 	� ��� 	� 	 � � � 
	�� 
��� 
��� ���� � � � � � � � � � �� 	 	 � �

Sunday, May 6, 2012 3:00:00 SB RL+LL 		 ��� �� � � � � ���� ���� 
��	 ���� � � � � � � � � � �� � � � �

Sunday, May 6, 2012 3:15:00 SB RL+LL �� ��� 	� � � � � ���� ���� 
��� �
�� � � � � � � 	 � �� �� 
 � � �

Sunday, May 6, 2012 3:30:00 SB RL+LL �� ��� 	� � � 	 � ���� ���� 
��� ���� � � � � � � � � � �� � � � �

Sunday, May 6, 2012 3:45:00 SB RL+LL �� ��� 	� � � 	 � �	�� �	�� 
��� ���� � � � � � � � � � �� � � � �

Sunday, May 6, 2012 4:00:00 SB RL+LL �� ��� �� � � � � ���� ���� ���� ���� � � � � � � � � � �� � � � �

Sunday, May 6, 2012 4:15:00 SB RL+LL �� ��	 �	 	 � � � �	��� ����� 
��� ���� � � � � � � � � � � 	 � � �

Sunday, May 6, 2012 4:30:00 SB RL+LL 	� ��� �� 	 � � � ���� ���� 
��
 ���� � � � � � � 	 � 
 � � � � �

Sunday, May 6, 2012 4:45:00 SB RL+LL 		 ��� �� � � � � ���� ���� 
��� ���� � � � � � � � � � �	 � � � �

Sunday, May 6, 2012 5:00:00 SB RL+LL 		 ��� �� � � � � ���� ���� 

�	 �	�� � � � � � � � � � �� � � � �

Sunday, May 6, 2012 5:15:00 SB RL+LL 	� ��� �� � 	 � � ���� ���� 
��� ���� � � � � � � � 	 � 
 � � � �

Sunday, May 6, 2012 5:30:00 SB RL+LL 	
 ��� �� 	 � � � 
��	 
��� 
��� ���� � � � � � � � � 
 � � � � �

Sunday, May 6, 2012 5:45:00 SB RL+LL �� ��� �� � � � � ���� ���� ���� ���� � � � � � � � � 
 �� � � � �

Sunday, May 6, 2012 6:00:00 SB RL+LL �	 ��� �� � � � � �	�� �	�
 ���� �
�� � � � � � � � 	 	 	� �� 	 � �

Sunday, May 6, 2012 6:15:00 SB RL+LL �� ��
 �� 	 	 	 � ���� ���
 ���� ���� � � � � � � � � �� 	� 
 	 � 	

Sunday, May 6, 2012 6:30:00 SB RL+LL �� ��� �	 � � 	 � �	�� �	�� �	�� ���� � � � � � � � � � �� �� � � �

Sunday, May 6, 2012 6:45:00 SB RL+LL �� ��� 
� � � 	 � 		�� 		�� ���� ���� � � � � � � � 	 �� �
 �	 � � �

Sunday, May 6, 2012 7:00:00 SB RL+LL 
� ��� �
 � 	 � � 	��� 	��� ���� ���� � � � � � � � � �� 	� �� � 	 �

Sunday, May 6, 2012 7:15:00 SB RL+LL 
� ��� �	 �� � � � 	
�� 	
�	 ���� ���� � � � � � � � 	 �� 	� 	� � � �

Sunday, May 6, 2012 7:30:00 SB RL+LL �	 ��� �
 �	 	 	 � ���
 ���� ���� ���� � � � � � � � � 	� �� �� � 	 �

Sunday, May 6, 2012 7:45:00 SB RL+LL ��� ��� �� �� 
 	 � ���� ���
 ���� ���� � � � � � � � � �
 �� �� 
 � �

Sunday, May 6, 2012 8:00:00 SB RL+LL ��� ��� �� �� 
 	 � ���� ���	 ���� ���� � � � � � � � 	 �� �� 	� �� � �

Sunday, May 6, 2012 8:15:00 SB RL+LL ��� ��� �� �� 	 � � ���� ���� �	�� ���� � � � � � � � � �� �� �� � � �

Sunday, May 6, 2012 8:30:00 SB RL+LL ��� ��� ��
 �� � � � ���� ���� ���� ���� � � � � � � � 
 �� 

 �� �� � 	

Sunday, May 6, 2012 8:45:00 SB RL+LL ��� 	�� �	� �� � � � ���� ���� ���� ���� � � � � � � 	 � �� �� �	 �� 	 �

Sunday, May 6, 2012 9:00:00 SB RL+LL ��� 	�� �	� �� � 	 � �	�� ���� ���� ���	 � � � � � � � � 	� �� �� �� � �

Sunday, May 6, 2012 9:15:00 SB RL+LL �
� 	�� ��� 	
 � � � ���� ���� ���� ���� � � � � � � � 	 �� �� 	� � � 	

Sunday, May 6, 2012 9:30:00 SB RL+LL ��� 	�	 ��� 	� � � � ���� ���� ���� ���� � � � � � � � � 	� �
 �� 	� � �

Sunday, May 6, 2012 9:45:00 SB RL+LL 	�	 	�� ��� 	
 �� � � ��� ��	 ���� ���� � � � � � � 	 � �� ��� �� �
 � �

Sunday, May 6, 2012 10:00:00 SB RL+LL 	�� 	�� ��� 	� �� 	 � ��� ��	 ���� ���� � � � � � � � �� 	� ��� �� �
 � �

Sunday, May 6, 2012 10:15:00 SB RL+LL 		� 	�� ��� �� � � � ��� ��� ���� ���� � � � � � � � 
 	� ��� �	 �� � �

Sunday, May 6, 2012 10:30:00 SB RL+LL 		� 	�� ��	 	� 
 	 � ��� ��
 ���� ���� � � � � � � � � �	 ��	 �� 	� 
 �

Sunday, May 6, 2012 10:45:00 SB RL+LL 	�� ��	 	�� 	� � � � ��� 
�� ���� ���
 � � � � � � 	 �	 �� �	� �� �	 � �

Sunday, May 6, 2012 11:00:00 SB RL+LL ��	 ��� 	�� �� 	� � � 
�� ��� ���� ���� � � � � � � 	 
 �
 ��� �
 �
 � �

Sunday, May 6, 2012 11:15:00 SB RL+LL 	�� ��� 	�� �
 �� � � 
�� ��� ���� ���� � � � � � � � �� �
 ��	 
� 	� 
 �

Sunday, May 6, 2012 11:30:00 SB RL+LL 	�� ��� 	�� �� � � � 
�	 
�� ���� ���� � � � � � � 	 �� �� ��� �� �� � 	

Sunday, May 6, 2012 11:45:00 SB RL+LL ��
 ��� 	�� �� �� � � ��� ��
 ���� ���
 � � � � � � � �� �� ��� 
� 	� � �

Sunday, May 6, 2012 12:00:00 SB RL+LL 	�� ��� 	�
 �� �� 
 � 
�� ��� ���� ���� � � � � � � � �� �� �	� �	 	� � �

SpeedVehicle Classification



Route 24 SB bewteen

south of Route 140 Ramps Class Guide

City, State: Taunton, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / D. Nelson 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122882 A 8,9,10: Trailer Trucks

Date: Sunday 5/6/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-90 91 +

Sunday, May 6, 2012 12:15:00 SB RL+LL ��� ��� 	�	 �
 �� � � ��� ��� ���� ���� � � � � � � � �� �	 �
� �
 	� � 	

Sunday, May 6, 2012 12:30:00 SB RL+LL ��� ��� 	�� �� 	� � � ��� ��� ���� ���� � � � � � � � 	� �
 ��� �� 	� � �

Sunday, May 6, 2012 12:45:00 SB RL+LL ��	 ��� 	�� �� �� � � ��� ��	 �	�� ���
 � � � � � � � �� �� �
� �� �� � �

Sunday, May 6, 2012 13:00:00 SB RL+LL ��� ��� 	�	 �� �� � � ��� ��� �	�� ���� � � � � � � � �� �� ��� �� �� � �

Sunday, May 6, 2012 13:15:00 SB RL+LL ��
 ��� 	
� �� �� � � ��� ��� ���� ���� � � � � � � � � �� ��� �� �� 	 	

Sunday, May 6, 2012 13:30:00 SB RL+LL �

 ��� ��
 �� �� � � ��� ��� ���� ���� � � � � � � � 	� �� ��� �� 	
 � �

Sunday, May 6, 2012 13:45:00 SB RL+LL �	
 ��	 	
� �� 	� � � ��� ��� ���� ���� � � � � � � � �
 �� ��� �� 	
 � 	

Sunday, May 6, 2012 14:00:00 SB RL+LL ��� ��� 	
� �	 	� � � ��� ��� �	�� ���	 � � � � � � � �	 �� ��� �� �	 
 �

Sunday, May 6, 2012 14:15:00 SB RL+LL ��� ��� 	�
 �� �� �� � ��	 ��� ���� ���� � � � � � � � �� �� �
� �� 		 
 �

Sunday, May 6, 2012 14:30:00 SB RL+LL ��	 ��� 	�� �� �� � � ��� ��� ���� ���� � � � � � � � 		 �� �
� �	 	� � �

Sunday, May 6, 2012 14:45:00 SB RL+LL ��� ��
 	�� �� 	� � � ��	 ��� ���� ���
 � � � � � � 
 �� �	 ��� �� �� � �

Sunday, May 6, 2012 15:00:00 SB RL+LL ��� ��� 	
� 	� �� � � ��� ��
 
��� �
�� � � � � � � 
 	� �� ��� �� �� � 	

Sunday, May 6, 2012 15:15:00 SB RL+LL ��� ��� 	�� �� 	� � � ��� ��	 ���� ���
 � � � � � � 	 �� �� �

 
	 		 �� �

Sunday, May 6, 2012 15:30:00 SB RL+LL �	� ��	 	
� �� �� � � ��
 ��� ���� ���	 � � � � � � � �� 
� �
� �
 	� 
 �

Sunday, May 6, 2012 15:45:00 SB RL+LL ��� ��� ��� �� �� � � ��
 ��� ���	 ���� � � � � � � � 	� �� ��� �� 	� � �

Sunday, May 6, 2012 16:00:00 SB RL+LL �
� ��� 	�� �� �� � � ��� ��
 ���� ���� � � � � � � � �� �� ��� �� 	� � �

Sunday, May 6, 2012 16:15:00 SB RL+LL �	� ��� 	
� �� �
 � � ��
 ��� ���� ���� � � � � � � � �� �� ��� �� 	� 	 �

Sunday, May 6, 2012 16:30:00 SB RL+LL �
� ��� ��� �� �� � � ��� ��� ���� ���� � � � � � � � �� 
� �
� �� 	� 
 �

Sunday, May 6, 2012 16:45:00 SB RL+LL �	� ��	 	�� �� �� 	 � ��� ��� ���� ���� � � � � � � 	 � �� �
� 
	 	� �� �

Sunday, May 6, 2012 17:00:00 SB RL+LL �
� ��� 	�� �	 �� � � ��� ��� ���� ���� � � � � � � � 	
 �� ��� �� 	� � �

Sunday, May 6, 2012 17:15:00 SB RL+LL ��� ��� 	�� 	� �
 � � ��� ��	 ���� �
�� � � � � � � � 	� �	 �
� 
	 �� � �

Sunday, May 6, 2012 17:30:00 SB RL+LL ��� ��� 	
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Vehicle Classification Speed



Route 24 SB bewteen

south of Route 140 Ramps  

City, State: Taunton, MA

Client: Howard/ Stein-Hudson / D. Nelson

Client #: TBA

PDI File# 122882 A �

Date: Sunday 5/6/2012 �

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 875 2.9 719 113 35 8 0 8.3 8.0

MID-DAY 12:15 PM 1337 4.4 1097 169 59 12 0 5.4 5.2

PM 3:45 PM 1452 4.9 1177 189 66 20 0 5.0 4.7

Vehicle Classification



� � � � �

� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � & � � � � �� � � � � � � � � � � �' ( ) * ( + , - . ) / - 0 1 2 * 3 ' ) ( ' 4 5 . 6 5 7 4 8 9 8 : ; < 8 * ) = 8 > ) /7 3 ? 8 ; @ . @ A @ . @ ; @ . @ A @ . @ ; @ . @ A @ . @ ; @ . @ A @ . @ ; @ . @ A @ . @ ; @ . @ A @ . @ ; @ . @ A @ . @ ; @ . @ A @ . @� 	 � � � 
 B � C D D E � % E B E 	 D � F � 	 � � G G G G G G F � 	 � D� 	 � � F F D 	 � � 
 � 	 � D E � 	 E 	 F � 	 � C G G G G G G F 
 	 	 
� 	 � D � 
 D � C � 
 � 	 F � B � 	 F � B � 	 � 	 G G G G G G F � 	 	 
� 	 � 
 F 	 B 	 � � 	 	 	 � � F % 	 � D D B 	 F 
 G G G G G G D B 	 	 	� � � � � 	 E 	 	 D 	 
 	 B C D D 	 B D 
 D � C C G G G G G G D 	 	 D %� � � � F � C 	 	 
 	 B 	 
 D 	 F 	 
 	 
 D � C % G G G G G G 	 % 	 	 E� � � D � 	 B 	 	 F 	 � 	 D 
 D F 	 
 E D � 	 � 	 G G G G G G 	 % 	 	 E� � � 
 F � C 	 	 	 � F 	 	 % 	 
 	 D C D 	 	 
 D G G G G G G 	 	 	 D D� 	 � � � � 	 	 	 B 	 � 	 D 
 	 D 	 
 E 	 % � C E G G G G G G 	 � 	 	 B� 	 � � F � B 	 D � � B 	 B % 	 	 � C 	 	 
 	 � % G G G G G G 	 � 	 	 E� 	 � D � � F 	 B % � B D � E 	 	 	 D E 	 B � C C G G G G G G 	 � 	 F D� 	 � 
 F B 	 F D � E 	 % D 	 � 	 
 � 	 B 	 � 	 G G G G G G � E 	 
 F� D � � � E 	 F % � B D � F � 
 	 � E � B H H I G G G G G G � D 	 F 	� D � � F � 	 D � E 	 D D F D 	 � 	 
 
 � F H J I G G G G G G � % 	 % 	� D � D � � 	 D D 
 � D D D � � � 	 
 C � 	 H K L G G G G G G � 	 	 % �� D � 
 F � F D 
 
 	 D D E � � 	 	 
 E � � H H M G G G G G G � F 	 C E� 
 � � � � C D � C � E D � C � 	 	 D E B � C E G G G G G G � 
 	 B B� 
 � � F 	 � D B 
 D D N O O 	 D 	 B 
 C 	 D 
 G G G G G G 	 	 N K P� 
 � D � 	 F D 	 F 	 B N I Q 	 D 	 D % � % 	 � 
 G G G G G G 	 D H M I� 
 � 
 F 
 D N M H D 
 N I P � E H I H E 	 � % G G G G G G 	 F N K P� F � � � D 
 N M I D E N O H � C H O Q � 	 	 � 	 G G G G G G 	 B N K H� F � � F 
 
 N Q J 
 � D 	 D 	 � H I Q � � � B C G G G G G G 	 C 	 % %� F � D � B D N I K F B D E 	 	 E H P M � D � C D G G G G G G 
 � 	 C D� F � 
 F % � D F 	 % F D 
 E 	 E 	 � D � F 	 D � G G G G G G F 	 	 % B� B � � � C D D � % C � D � � D � 	 � F � % � % E G G G G G G F % 	 F %� B � � F � � C 	 C D � � F 	 E % 
 % 	 � F 	 	 � C � G G G G G G E B 	 
 	� B � D � � 
 C 	 C E � 
 F 	 % B 
 E 	 � 
 	 B � E � G G G G G G C 	 	 
 �� B � 
 F � 
 D 	 B B � 
 � 	 
 C B D � % % D B � B � G G G G G G C B 	 � B� E � � � � F B � % E � D D 	 � % B � � C 	 	 E � B F G G G G G G C 
 � C �� E � � F H J O 	 � D H N N 	 D E 
 E � % B D F � F � G G G G G G � D 	 � C E� E � D � H H M � C D H P K � % E � � D � B B D C � D % G G G G G G � F 	 � E �� E � 
 F H J Q � E % J Q J � E E C � � B � 
 C � 
 � G G G G G G � D E � B 
� % � � � J L L � 
 	 J Q Q � E D % F � 
 D % 	 � D B G G G G G G � D B � 
 %� % � � F 	 � E � E 	 � % 
 � 
 F � � 
 � 
 B % � � � C G G G G G G � 
 B � 
 D� % � D � � C 	 � 
 B � % C � D C � � 
 � D C B 
 C F G G G G G G � D E � D �� % � 
 F � E B � 	 D � B B � � C � 	 	 � � B E D C B G G G G G G � D 
 � � 
� C � � � � E E � 	 D � F B � � � � � D � D 
 % E C 
 G G G G G G � D D � � F� C � � F � % 
 � � C � E C C 
 � D B � 	 � E D � � � G G G G G G � 
 D � � B� C � D � � C B C D � F C � � % � B 	 � � % E F C B G G G G G G � 
 % � � 
� C � 
 F � E 	 C F � B 	 C D � 
 F C � � � � E � G G G G G G � 
 F % E� � � � � � F C E C � E 	 � � � � E C � � % C C C � G G G G G G � F 	 C 
� � � � F � B % C 	 � % 
 C C � % C % C � D � % F G G G G G G � B % C �� � � D � � E % E D � B D E E J M I E % � 
 B % B G G G G G G � B % E %� � � 
 F � B � F D � B F % � H K K E 
 � E F 
 % G G G G G G � E F B 
� � � � � � E � F D � % 
 E B H K M B � J P P F D G G G G G G J L I B �� � � � F � E 
 B 
 � C % C B H J J B D J M I 
 C G G G G G G J Q H B %� � � D � 	 � 
 F � � % � C C � % D E % J I M 
 D G G G G G G J M P B %� � � 
 F � C � F 
 	 � E % % � C E E � J L I D C G G G G G G J Q O B D� � � � � 
 % C 	 � � 	 B B 
 % 
 � � � E � B D E � % % C F E 	 E � B E B B � � � � � � � 
 � D E C 
 � �" � �� � � � � � F � F % � F F F E � 	 B B F � � D B B � � � � D 
 D %R � � � � � ! D 	 # D R B E # E R D � # � R B % # C R 	 C # D R E � # E R 	 B # � R E D # C R � # � R � # � R � # � R � # � R � # � R � # � R D � # � R E � # � R� � � S � E � � F � 
 � 
 F � E � � F � 
 � � F � � � D � � 
 � 
 F � � � � � � D � � � � � � � � � 
 � � FT � � # % D C � F � C % B D � 
 
 � % � F � � D % B E 
 % E E E 
 E � � C B� # � # U # � # C 	 � � # C E � � # % C C � # C E B � # C F 
 � # C B F � # C � B � # % B D � # C F % � # C % 
� " � � " � � D � 
 D B � � " � � D � 
 D B

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � & � � � � �� � � � � � � � � � � �V W X Y W V Z [ \ ][ ^ _ ` a b c b d b c b e f g c X h gi j� 	 � � � 
 B � C D� 	 � � F F D 	 � �� 	 � D � 
 D � C �� 	 � 
 F 	 B � B % 	 � � E C B� � � � � 	 E 	 	 D� � � � F � C 	 	 
� � � D � 	 B 	 	 F� � � 
 F � C C � 	 	 	 % C 
� 	 � � � � 	 	 	 B� 	 � � F � B 	 D �� 	 � D � � F 	 B %� 	 � 
 F B 
 C 	 F D C E E� D � � � E 	 F %� D � � F � 	 D � E� D � D � � 	 D D 
� D � 
 F � F 
 B D 
 
 � 	 F D� 
 � � � � C D � C� 
 � � F 	 � D B 
� 
 � D � 	 F D 	 F� 
 � 
 F 
 D � � % k l m � D C �� F � � � D 
 k l n� F � � F 
 
 k o p� F � D � B D k n q� F � 
 F % � 	 	 	 D F 	 � 
 % C� B � � � C D D � %� B � � F � � C 	 C D� B � D � � 
 C 	 C E� B � 
 F � 
 D F � 
 	 B B � � E 
� E � � � � F B � % E� E � � F m p r 	 � D� E � D � m m l � C D� E � 
 F m p o % � % � E % E E �� % � � � p s s � 
 	� % � � F 	 � E � E 	� % � D � � C 	 � 
 B� % � 
 F � E B E F 	 � 	 D F % D� C � � � � E E � 	 D� C � � F � % 
 � � C� C � D � � C B C D� C � 
 F � E 	 E 	 C C F 
 	 �� � � � � � F C E C� � � � F � B % C 	� � � D � � E % E D� � � 
 F � B � B B B F D 	 C E� � � � � � E � F D� � � � F � E 
 B 
� � � D � 	 � 
 F �� � � 
 F � C � E D C F 
 	 	 	� � � � � 
 % C 	 � � 	 B B� � � t � � � � � � # � R � # � R � # � R" � � � � � � � � F � F %� � � S � E � � F � 
 � 
 FT � � # % D C � F � C� # � # U # � # C 	 � � # C E �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � & � � � � �� � � � � � � � � � � �V W X Y W V Z u Y ^[ ^ _ ` a b c b d b c b e v g c X h gi j� 	 � � � D E � % E� 	 � � F 
 � 	 � D� 	 � D � 
 � 	 F �� 	 � 
 F 	 	 � D C 	 � � % F �� � � � � 	 
 	 B C� � � � F 	 B 	 
 D� � � D � 	 � 	 D 
� � � 
 F � F % F 	 	 % C E 
� 	 � � � 	 � 	 D 
� 	 � � F � B 	 B %� 	 � D � � B D � E� 	 � 
 F � E B C 	 % D � � C 	� D � � � � B D � F� D � � F 	 D D F D� D � D � � D D D �� D � 
 F 	 D E F D E � � D F %� 
 � � � � E D � C� 
 � � F D D k r r� 
 � D � 	 B k n o� 
 � 
 F D 
 � � � k n w � D C E� F � � � D E k r m� F � � F 
 � D 	 D� F � D � F B D E 	� F � 
 F % F 	 � C D 
 E � D C 
� B � � � C � D � �� B � � F � � F 	 E %� B � D � � 
 F 	 % B� B � 
 F � 
 � 
 C � 	 
 C � � 	 
� E � � � � D D 	 � %� E � � F m k k 	 D E� E � D � m w q � % E� E � 
 F p o p E C E � E E % � C� % � � � p o o � E D� % � � F � % 
 � 
 F� % � D � � % C � D C� % � 
 F � B B E D % � � C F E B� C � � � � F B � � �� C � � F � E C C 
� C � D � � F C � � %� C � 
 F � B 	 B F B C D 
 � F� � � � � � E 	 � � �� � � � F � % 
 C C� � � D � � B D E E� � � 
 F � B F B % 
 % � D F %� � � � � � % 
 E B� � � � F � C % C B� � � D � � % � C C� � � 
 F 	 � E E E C % % D F C� � � � � 
 % 
 � � � E � B� � � t � � � � � � # � R � # � R � # � R" � � � � � � � � F F F E� � � S � E � � F � 
 � � FT � � # % B D � 
 
 �� # � # U # � # % C C � # C E B

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � D

� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � & � � � � �� � � � � � � � � � � �V W X Y W V Z V X W[ ^ _ ` a b c b d b c b e x g c X h gi j� 	 � � � B E 	 D �� 	 � � F E � 	 E 	� 	 � D � B � 	 F �� 	 � 
 F F % 	 F F 	 � D C B E� � � � � D D 	 B D� � � � F 	 F 	 
 	� � � D � D F 	 
 E� � � 
 F 	 
 � � E 	 D C C C �� 	 � � � 	 D 	 
 E� 	 � � F 	 	 � C 	� 	 � D � 	 	 	 D E� 	 � 
 F 	 � % E 	 
 � C � E� D � � � � 
 	 � E� D � � F 	 � 	 
 
� D � D � � � 	 
 C� D � 
 F � 	 F E 	 
 E C F E� 
 � � � � 	 	 D E� 
 � � F 	 D 	 B 
� 
 � D � 	 D 	 D %� 
 � 
 F � E E F m n m � � � �� F � � � � C m r o� F � � F 	 � m n o� F � D � 	 E m w l� F � 
 F 	 E C D 	 � D C % C� B � � � D � 	 � F� B � � F 
 % 	 � F� B � D � 
 E 	 � 
� B � 
 F B D � % C � % % % � 	� E � � � B � � C 	� E � � F 
 E � % B� E � D � � � D � B B� E � 
 F C � D � � � B � E � F� % � � � % F � 
 D� % � � F � � 
 � 
 B� % � D � � � 
 � D C� % � 
 F � 	 	 
 	 F � � B F 
 
� C � � � � � D � D 
� C � � F � D B � 	 �� C � D � � B 	 � � %� C � 
 F � 
 F F F B C � 
 F D� � � � � � E C � � %� � � � F � % C % C� � � D � p l n E %� � � 
 F m q q E F 
 E 
 D 
 C� � � � � m q l B �� � � � F m p p B D� � � D � � % D E %� � � 
 F � C E E C C E � 	 E 	� � � � � D E � % % C F E� � � t � � � � � � # � R � # � R � # � R" � � � � � � � � 	 B B F� � � S � � � D � � 
 � 
 FT � � # % � F � � D %� # � # U # � # C F 
 � # C B F

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � & � � � � �� � � � � � � � � � � �V W X Y W V Z V ] y[ ^ _ ` a b c b d b c b e z g c X h gi j� 	 � � � F � 	 � �� 	 � � F F � 	 � C� 	 � D � B � 	 � 	� 	 � 
 F D B � C E 	 F 
 % E F� � � � � 
 D � C C� � � � F 
 D � C %� � � D � D � 	 � 	� � � 
 F D 	 � 
 C 	 
 D % 
 	� 	 � � � 	 % � C E� 	 � � F 	 
 	 � %� 	 � D � 	 B � C C� 	 � 
 F 	 B � � 
 	 � 	 % � B� D � � � � B m m n� D � � F � F m p n� D � D � � 	 m q s� D � 
 F � � F 
 m m l % E E� 
 � � � B � C E� 
 � � F C 	 D 
� 
 � D � � % 	 � 
� 
 � 
 F E 
 � 	 � % % F D� F � � � � 	 	 � 	� F � � F � � � B C� F � D � � D � C D� F � 
 F � F F � 	 D � % � F� B � � � � % � % E� B � � F 	 	 � C �� B � D � 	 B � E �� B � 
 F D B � � 	 � B � E � C� E � � � 	 E � B F� E � � F D F � F �� E � D � D C � D %� E � 
 F 
 C � F � � 
 � F C 
� % � � � % 	 � D B� % � � F % � � � C� % � D � B 
 C F� % � 
 F E D D � � C B 
 D B� C � � � % E C 
� C � � F E D � � �� C � D � E F C B� C � 
 F � � � D D B E � D B �� � � � � C C C �� � � � F � D � % F� � � D � � 
 B % B� � � 
 F � E F F F � 
 % D � C� � � � � p w w F D� � � � F p l n 
 C� � � D � p n l 
 D� � � 
 F p s n B E 
 D C � % 
� � � � � 	 E � B E B B �� � � t � � � � � � # � R � # � R � # � R" � � � � � � � � � D B B� � � S � � � � � � D � � �T � � # B E 
 % E E� # � # U # � # C � B � # % B D

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � t � � ! !� � � � � � � � � � � �{ | { } ~ � } � ~ � � � m � � � � m � � � � k � � � � w � � � � � r � � � r � � � � � n � � � � n � � � n � � � � � n � � �� � � � | � � � � � � ~ � � � � � � � � � | � � � � n � � � � { � � � � � { � � � � � � � � � � � � � � � � � � � � � � � � � � } � � � � } � � � � } � � � } ~ �q r � q k � pm q p k k m q q w m p k p k p q q p n lq p � q q p n q p p k w r p k p m q q q o pq m � q q q k m l q w p q p m p q q q w oq k � q q q m w o q n q q p r p q q q w nq w � q q k s q p w w s w q q w m q q q p q lq r � q q q p k p r p o p r p q w l m p q q m m mq n � q q k m o n o r p p r p r q p p m w k q q r r q wq s � q q p n m o o p m k m o p p p o p n n q p p l p lq l � q q q r w m p m m p w k k n q p l p w p q p p s r mq o � q q l w n p p m p m n r m n p m s m p k p q m s m op q � q q w w r w p q m m q k l l k p w m q k q q q n n np p � q q r w o o p p w m l k s n q m q m m k m q k s k op m � � r r k o p m s m n w q s m m s p r k q p w s o np k � q q o r n q p r r w r n w o p m o p r r p p q l o wp w � q q w n s s p w s k q r r r q k s p q l p q k o s sp r � q q o l o m p l n m k n l l p k n p s l w q p p m r kp n � q q l o l r p o o p p l k l q n o n p w k p k p k o qp s � q q k p m q k p s p p m w k m q k l l n m q p p w l op l � q q w o w q p k k p q r q m q m r n w q q q p p s wp o � q q m n m o o n s m k k q l k q q q q s s pm q � q q k w w r l m m k k p q o s q q p q r l km p � q q m k w n w s r p m m q k m q p q q w m qm m � q q p m w p w p q o p q w q q q q q m o sm k � q q q p l k m s q p q q q q m q q q q m m m� � } ~ � s r p q o s p m p n o k q o s s q o k p p w q n m m o s l p s n m w p r p r l� � � � � � } q � r � s m � w � p w � k � m � q � r � p � q � n � q � p � m � s � p � r � q � r � q � p � q � q � q � m �� �� � ~ � q o � q q q s � q q q l � q q q o � q q q o � q q q l � q q q q � q q q o � q q q n � q q q s � q q q q � q q q s � q q q n � q q q s � q q� � � � l n m o p m m m n r m n p m s m w n p p r l p l� � � � ~ �� � ~ � p k � q q p w � q q p k � q q p k � q q p k � q q p k � q q p m � q q p w � q q p p � q q p w � q q p p � q q p m � q q p m � q q p w � q q� � � � o n s s p r r w r n w o m k s m m l m p w o s s� �� � ~ � p r � q q p s � q q p n � q q p r � q q p n � q q p r � q q p r � q q p n � q q p r � q q p n � q q p r � q q p n � q q p n � q q p s � q q� � � � o p m q k p o o m k l k l p n o p s p w w p k p w l o

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � t � � ! !� � � � � � � � � � � �{ | { } ~ � } � ~ � � � m � � � � m � � � � k � � � � w � � � � � r � � � r � � � � � n � � � � n � � � n � � � � � n � � �� � � � | � � � � � � ~ � � � � � � � � � | � � � � n � � � � { � � � � � { � � � � � � � � � � � � � � � � � � � � � � � � � � } � � � � } � � � � } � � � } ~ �q r � q w � pm p p p q p w p n m q k p q p q q p k oq p � q q p n n p p m k q q q m q q q q l rq m � q q k w l p q p r p q q p q q q q n oq k � q q m w l o p s q q m n q q q q s rq w � q q p n n m w r w k q q r m q q q p p qq r � q q w p k m w m n p o w q m s m q q p m p oq n � q q w k q m o r p m w m r q p p p r p q m p w o qq s � q q n r n l p p l p n w r n p p s p m w p q k s o sq l � q q w r m m p q n m m k w w p p l p o w m p p s k lq o � q q n w k o o l m p k o p m m m p p r p q q m n r np q � q q r w w n p p w m p k w p r q m m p l w q q r n l wp p � q q s r m m p m k p o w r p q q m n m q k q p k s s op m � � p r l k p k s m k w n w p m n m w w q q p l r qp k � q q n n l r p k r k k w n p q q m n m k r q k m o s wp w � q q l s l q p r s m n w o p q q w k l n q p w p q o mp r � q q r o o s p l o m w n q p m q r w o w q m m p k r lp n � q q n p q n n p o q p p n o r q k l n w q p p p k o sp s � q q p p p w l p k m p n w k k q w q w r p q p p k o wp l � q q k o k r p p k o m s r q p o s r q q p p p m wp o � q q w n s q o o n m w m q l r q q q p l p om q � q q m w s m s l p p m m q l p q q q q r s nm p � q q p k w w w l k p r q q k p q q q q w p rm m � q q q m o o w r k w q q r p p q q q k r lm k � q q q m l s r s m n p q k k q q q q k r o� � } ~ � l p p p r k r m p w w m l w n l w p p n r k o r m p k r r r p p m o p r r r s� � � � � � } q � r � s w � p � p k � l � p � l � w � w � q � s � q � q � m � r � p � w � q � w � q � q � q � p � q � m �� �� � ~ � q s � q q q s � q q q s � q q q l � q q q s � q q q o � q q q o � q q q o � q q q l � q q q s � q q q l � q q q n � q q q s � q q q s � q q� � � � n r n l p p l m m w r p m m m p p o w m m k s o s� � � � ~ �� � ~ � p w � q q p w � q q p w � q q p k � q q p w � q q p p � q q p m � q q p w � q q p m � q q p w � q q p k � q q p w � q q p w � q q� � � � l s l q p r s k k w o p q p w k m w n k w p q o m� �� � ~ � p n � q q p s � q q p n � q q p r � q q p n � q q p r � q q p r � q q p r � q q p s � q q p s � q q p r � q q p r � q q p n � q q� � � � n p p w l p o q m w n o p m r w o r p m m p k o s

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � D

� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � t � � ! !� � � � � � � � � � � �{ | { } ~ � } � ~ � � � m � � � � m � � � � k � � � � w � � � � � r � � � r � � � � � n � � � � n � � � n � � � � � n � � �� � � � | � � � � � � ~ � � � � � � � � � | � � � � n � � � � { � � � � � { � � � � � � � � � � � � � � � � � � � � � � � � � � } � � � � } � � � � } � � � } ~ �q r � q r � pm p m p w m l p p q q q p q q q q q m r rq p � q q p o n p p w w q q q p q q q q p p sq m � q q q n w p k w w p q q p q q q q l sq k � q q q w p o q r p q q p q q q q r sq w � q q q w o p n q r q q m k q q q q s rq r � q q p n k p o p w m q q k q q q q o kq n � q q q p p k w m n p n p p n w q q q q p l oq s � q q m m p n w l n p l p p p w k q p q k q pq l � q q q k p l n o s p o p q n w q q q p w m rq o � q q p w p n l p w m w r p l p w p p q q r r np q � q q q r n n p m s r k w m q p p w w q q p s r wp p � q q q n w p p q p w m o q q p r s m q q q s o op m � � k s r l p k q p n k r k q p k k m q m m o n sp k � q q q l q p p m r p m m r m q p o k k q q p o o pp w � q q p s k r p m w p m k p m q p q q m q q q o p sp r � q q p s w l p w o n k w q q p k m k q q p o r sp n � q q r s o n p w k r k s p q p m p p q q q p q q pp s � q q n l p o p p n o m w p q p m q p p q q o l op l � q q p n n l p q n w p o q q p m p p q q q l p mp o � q q q r s n o w k m p q q p p q q q q q s q rm q � q q q w r k n o p p w q q n q p q q q r w wm p � q q w k s o r w p p m p q m q q q q q w r km m � q q q m l n w o p l p q m m q q q q k w om k � q q q m k l m s m r q q q q q q q q m s m� � } ~ � m s p q q r w p s r q p p w w k s m r k p n m r l m w m k n p m n n r� � � � � � } q � m � s o � w � p k � l � q � o � k � r � q � m � q � q � p � k � q � r � q � m � q � q � q � q � q � q �� �� � ~ � q s � q q q o � q q q o � q q q l � q q q o � q q q o � q q q n � q q q o � q q q o � q q q s � q q q o � q q q s � q q q l � q q q o � q q� � � � m w p n l p s m w r p l p w k p p p r r n� � � � ~ �� � ~ � p m � q q p k � q q p m � q q p m � q q p m � q q p m � q q p k � q q p p � q q p k � q q p m � q q p m � q q p k � q q� � � � k l q p p k q p n k r k p o s k m m o o p� �� � ~ � p s � q q p s � q q p r � q q p s � q q p n � q q p n � q q p r � q q p r � q q p r � q q p s � q q p r � q q p n � q q� � � � n l p o p w o o k s p p k m k p p p q q p

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � t � � ! !� � � � � � � � � � � �{ | { } ~ � } � ~ � � � m � � � � m � � � � k � � � � w � � � � � r � � � r � � � � � n � � � � n � � � n � � � � � n � � �� � � � | � � � � � � ~ � � � � � � � � � | � � � � n � � � � { � � � � � { � � � � � � � � � � � � � � � � � � � � � � � � � � } � � � � } � � � � } � � � } ~ �q r � q n � pm q p n r m k q l q q p q q q q q p o sq p � q q p p m k m p q w q q q q q q q q p w oq m � q q q l s p k p k q q q q q q q q p q wq k � q q q w k p p q q q q q q q q q q r wq w � q q q k p n q p q q m q q q q q w qq r � q q q k p p m k m p q p q q q q q r qq n � q q q n o m q w n q q m p q q q q p q mq s � q q p p p r m r p k m q k q q q q q p r qq l � q q k m k r w r m o p q k p q q q p k q qq o � q q k m r k n k p p q q q r p q q q q k k np q � q q k w k n l q p m k q q w m q q p q r r qp p � q q m r r k l n k m m p q r p p q q q n s wp m � � p s m r p p w k m m q q s q p q p p l s rp k � q q w n o k p p m k p s p q p q p p q q q l w mp w � q q m n l r l r w m w q q p w p p q q q l p np r � q q k s p w p m p w p o q q p p p m q p p l s sp n � q q k s m m l n k m m p q p k m p q q q l r kp s � q q k n n q p q s r p n p q l r q q q q l q rp l � q q q r l p o w n p o q q o q q q q q s q op o � q q q r q n s p q p m p q m p p q q q r o wm q � q q p k s m w l m s q q r p q q q q w k nm p � q q p k q p w n p l p q p p q q q q k n qm m � q q p m r m w p p r p q s q q p q q k q om k � q q p p n p p r q w q q p p q q q p p l w� � } ~ � k k l r p k p k w r w l m n n p p q p p w m q l p k w p q k n n� � � � � � } q � k � l m � p � p k � q � q � r � m � n � q � p � q � q � p � p � q � m � q � p � q � q � q � q � q � q �� �� � ~ � q l � q q q o � q q q o � q q q n � q q q o � q q q s � q q q o � q q q n � q q q l � q q q o � q q� � � � k m r k n k w p q m r p p k k n� � � � ~ �� � ~ � p k � q q p m � q q p m � q q p w � q q p w � q q p p � q q p w � q q p p � q q p p � q q p m � q q p m � q q p m � q q� � � � w s m r p p w w m w p p w p p p p l s r� �� � ~ � p r � q q p n � q q p r � q q p l � q q p n � q q p n � q q p n � q q p s � q q p r � q q m m � q q p r � q q p r � q q p r � q q� � � � k s m m p m p n m m p p k r m p p p l s s

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � ! � � � �� � � � � � � � � � � �{ | { } ~ � } p p r m q m r k q k r w q w r r q r r n q n r s q � � } ~ � l r } � � � �� � � � p w p o m w m o k w k o w w w o r w r o n w n o o o o o � � � � {   � � �q r � q k � pm q m p n o w r w m q q q q q q q p n l k p m lq p � q q q m m w k s m n m q q q q q q q o p k p m sq m � q q q p l m p p n k q q q q q q q w o k m m lq k � q q q k l p r p o p q q q q q q q w n k m m sq w � q q q r m n r s m q q q q q q q q q p q l k q m nq r � q q q w k m p m o r s q q q q q q q q m m m k p m sq n � q q m p r o s m n s p p o P q q q q q q q r q w k q m sq s � q q q k m p l o P N O J O Q k q q q q q q q M J M k q m nq l � q q q N L p n s k o p p r k w q q q q q q q s r m k q m nq o � q q O m k H K K k s r p m m k J q q q q q q s m o m o m np q � q q q p m p k o k o o p p w m q q q q q q q n n n k q m sp p � q q k O K m p s k k o p m o p q q q q q q q s k o m o m rp m � � p w m p l l w p r p w m l q q q q q q q s o n k q m np k � q q I k q H O K w n r p k r s J q q q q q q l o w m o m np w � q q w w p m q w O N O J M N J K q q q q q q q Q L L k q m np r � q q m l p m q k q o n q r p l s w q q q q q q q p m r k m o m wp n � q q M N H J Q O K M r m k r s q q q q q q q q p k o q m s m pp s � q q w s s q w q w M J K p r m n q q q q q q q J P M Q m o m wp l � q q r m o p s o n s w H L P p k q q q q q q q p p s w k q m sp o � q q q m r r w k o m r q H P J q q q q q q s s p k m m om q � q q q p q r s k n n p w k s q q q q q q q r l k k p m lm p � q q q p k l m w w p k q s q q q q q q q w m q k p m lm m � q q q p k m p n w o n w q q q q q q q m o s k p m lm k � q q q p p r p p m l l n q q q q q q q m m m k m m o� � } ~ � p l w s r m k k n m s o p p m l m r p m p k q q q q q q p r p r l� p � m � r � q � m m � m � r m � m � p l � n � q � l � q � q � q � q � q � q � q � q � q � q � q � q � q � q �� �� � ~ � q o � q q q l � q q q o � q q q s � q q q s � q q q n � q q q o � q q q s � q q� � � � r k s m q q w k r p r o w p l p l� � � � ~ �� � ~ � p k � q q p p � q q p k � q q p w � q q p w � q q p w � q q p k � q q p w � q q� � � � n r q m r q r k r p l k p q p o s s� �� � ~ � p n � q q p n � q q p n � q q p s � q q p l � q q p o � q q p o � q q p s � q q� � � � l k m p o r q l l p q m s w m w p p w l o� � � � � p r } � � � � � � � } � � � � m q � � ¡r q } � � � � � � � } � � � � m r � � ¡l r } � � � � � � � } � � � � k q � � ¡o r } � � � � � � � } � � � � k k � � ¡{ } ~ } � p q � � ¡ � ~ � � {   � � � � m m ¢ k p � � ¡£ � � � � � � � � ~ � � � p q s q m� � � � � � } � � � ~ � � � s q � n �£ � � � � � � ¤ � � � � � � � � � k q � � ¡ � m r q w� � � � � � } � ¤ � � � � � � � � � k q � � ¡ � p n � r �� � ~ � {   � � � ¥ � � � � ~ � � ¦ � m n � � ¡

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � ! � � � �� � � � � � � � � � � �{ | { } ~ � } p p r m q m r k q k r w q w r r q r r n q n r s q � � } ~ � l r } � � � �� � � � p w p o m w m o k w k o w w w o r w r o n w n o o o o o � � � � {   � � �q r � q w � pm q q p o s w w w m q q q q q q q p k o k p m lq p � q q q p r w k k k k q q q q q q q l r k m m oq m � q q q k n k q m o p q q q q q q q n o k m m lq k � q q q p n w w m m m q q q q q q q s r k p m lq w � q q q w n r r w k m q q q q q q q p p q k m m lq r � q q q w m r p q r s r o J q q q q q q m p o k m m lq n � q q q p q n m m k s p s q p p q q q q q q q w o q k m m lq s � q q q o J L O P K N m q k s q q q q q q q L Q L k p m sq l � q q q k p p n w k p p H H K J H q q q q q q q s k l k p m sq o � q q q N P p k w k w m p w p r q q q q q q q n r n k q m np q � q q q p l p r r k r k p r p s q q q q q q q n l w k q m sp p � q q w w p m p k k n p p r k s q q q q q q q s s o k q m np m � � s k l m p o w p p J I L M q q q q q q q l r q k q m np k � q q J L s o m m o w l l p r l k q q q q q q q o s w m o m rp w � q q p s M J N J Q O N Q p k k k q q q q q q q J K Q H m o m wp r � q q w s p r k w o m r r m p p q w q q q q q q q p k r l m l m kp n � q q Q I J L Q I J O w n l k l p q q q q q q q J N Q L m n m pp s � q q k s p q p k r n L O O p w q r q q q q q q q p k o w m l m wp l � q q p k k o m m q r o w H O K l q q q q q q q p p m w k q m np o � q q q q o r r q r m q w J O q q q q q q q l p o k p m lm q � q q w l r l k w w p r m p q q q q q q q q r s n k p m lm p � q q q k k o m k w p k m s q q q q q q q w p r k p m lm m � q q q w k r m k k l m w q q q q q q q k r l k q m lm k � q q q q k w m p r p q w n q q q q q q q k r o k p m l� � } ~ � m w m l w p k n l p s n o n m o r w p w m p q q q q q q p r r r s� p � n � r � w � m k � s � w o � r � p o � q � q � o � q � q � q � q � q � q � q � q � q � q � q � q � q � q �� �� � ~ � q o � q q q s � q q q s � q q q l � q q q l � q q q r � q q q s � q q� � � � k w p s r w q k m m q p m p s o s� � � � ~ �� � ~ � p k � q q p w � q q p w � q q p w � q q p m � q q p m � q q p w � q q� � � � p s l p k p o r k o p n s l p q o m� �� � ~ � p n � q q p n � q q p n � q q p s � q q p l � q q p o � q q p n � q q� � � � o n p s o n p r s r r m r q p r p k o s� � � � � p r } � � � � � � � } � � � � p o � � ¡r q } � � � � � � � } � � � � m r � � ¡l r } � � � � � � � } � � � � k q � � ¡o r } � � � � � � � } � � � � k k � � ¡{ } ~ } � p q � � ¡ � ~ � � {   � � � � m m ¢ k p � � ¡£ � � � � � � � � ~ � � � p q n l p� � � � � � } � � � ~ � � � n l � s �£ � � � � � � ¤ � � � � � � � � � k q � � ¡ � m r o s� � � � � � } � ¤ � � � � � � � � � k q � � ¡ � p n � s �� � ~ � {   � � � ¥ � � � � ~ � � ¦ � m r � � ¡

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � D

� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � ! � � � �� � � � � � � � � � � �{ | { } ~ � } p p r m q m r k q k r w q w r r q r r n q n r s q � � } ~ � l r } � � � �� � � � p w p o m w m o k w k o w w w o r w r o n w n o o o o o � � � � {   � � �q r � q r � pm q q p l p r l s k r J q q q q q q m r r k p m lq p � q q q k o s w m s w q q q q q q q p p s k p m lq m � q q q k p p w m k q p q q q q q q q l s k p m lq k � q q q q s k r p r q q q q q q q q r s k p m lq w � q q q p p p w o p w q q q q q q q q s r k q m sq r � q q J p p m w n k k q q q q q q q q o k k p m lq n � q q q m m r o r n r m q q q q q q q p l o k p m lq s � q q q k k m p w k p p o w q q q q q q q k q p k m m lq l � q q q p n q m p r p k o J K q q q q q q q w m r k m m lq o � q q q J H L K H M I J M H n q q q q q q q O O I k p m lp q � q q q m k s r w r p p o n o q q q q q q q s r w k p m sp p � q q q p o p q k w r k m q l J O J q q q q q q s o o k p m sp m � � H M O I J Q K r q o p s o r q q q q q q q o n s k q m rp k � q q q p w p k l I J K m m o q q q q q q q q Q Q J k q m sp w � q q q r p w o r m p H N J p p q q q q q q q o p s k p m sp r � q q p H M p k k r n s m p k J O q q q q q q q o r s k q m sp n � q q q n J P O I J H m m n p m q q q q q q q J K K J k q m sp s � q q M m l p m p r n k H O L p p J q q q q q q o l o k p m sp l � q q q q r n r q l m w q l q q q q q q q l p m k p m lp o � q q q s k s w k r m p n p q q q q q q q q s q r k p m lm q � q q q q n q k k q p r p k q q q q q q q r w w k p m lm p � q q q p r n m s r p p k l q q q q q q q w r k k p m lm m � q q q m k o m m m l p w p q q q q q q k w o k p m lm k � q q q q w k p r p s r k q q q q q q q m s m k p m l� � } ~ � k l m p r p n q q s k r q k k p m p w n w q q q q q q p m n n r� q � k � p � s � p m � n � r l � q � m n � m � p � m � q � q � q � q � q � q � q � q � q � q � q � q � q � q �� �� � ~ � q r � q q q o � q q q o � q q q o � q q q o � q q q l � q q q q � q q q o � q q� � � � p p m s q m l n p l m p q p r r n� � � � ~ �� � ~ � p m � q q p m � q q p m � q q p k � q q p w � q q p p � q q p p � q q p k � q q� � � � m l r n p o q n p q m k p p r p o o p� �� � ~ � p s � q q p r � q q p n � q q p n � q q p s � q q p r � q q p s � q q p n � q q� � � � l m l p w r n p m m r s p r p p q q p� � � � � p r } � � � � � � � } � � � � m k � � ¡r q } � � � � � � � } � � � � m s � � ¡l r } � � � � � � � } � � � � k p � � ¡o r } � � � � � � � } � � � � k k � � ¡{ } ~ } � p q � � ¡ � ~ � � {   � � � � m k ¢ k m � � ¡£ � � � � � � � � ~ � � � o l s k� � � � � � } � � � ~ � � � s l � q �£ � � � � � � ¤ � � � � � � � � � k q � � ¡ � m o k q� � � � � � } � ¤ � � � � � � � � � k q � � ¡ � m k � p �� � ~ � {   � � � ¥ � � � � ~ � � ¦ � m s � � ¡

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � � �   � � � �� � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � ! � � � " # $ � � ! � � � 	 	 % % 	 � ! � � � �� � � � � � � � � � � �{ | { } ~ � } p p r m q m r k q k r w q w r r q r r n q n r s q � � } ~ � l r } � � � �� � � � p w p o m w m o k w k o w w w o r w r o n w n o o o o o � � � � {   � � �q r � q n � pm q J p l p m q r l q q q q q q q q p o s k p m lq p � q q q q p s l s k s l q q q q q q q p w o k m m lq m � q q q q p q r q w p k q q q q q q q p q w k m m oq k � q q q q l k w o k q q q q q q q r w k q m lq w � q q q p k m p p w p q q q q q q q w q k m m lq r � q q q p l m n p m k q q q q q q q r q k p m lq n � q q q q s k l r q s q q q q q q q p q m k k k qq s � q q q p p p r l s k s q q q q q q q p r q k k m oq l � q q q p m l p r p p p r r q q q q q q q k q q k m m oq o � q q q p N K J L M J J M Q q q q q q q q N N I k m m op q � q q q p k q k p w p o r p q q q q q q q q r r q k m m op p � q q q r n s k o o p o n s q q q q q q q n s w k p m lp m � � H J J J H H O J Q m p r n q q q q q q q M L O k p m sp k � q q q p p o q r p w H J M Q q q q q q q q l w m k p m lp w � q q q s p p s r q q p l k o q q q q q q q l p n k q m sp r � q q k M J J J r p n m k q l J q q q q q q M L L k p m lp n � q q q m s p O H I m k m H J p q q q q q q l r k k p m lp s � q q q m p q s w k r H P H p l p q q q q q q l q r k p m lp l � q q q m s p k l l m k s p p q q q q q q q s q o k p m lp o � q q O w w k k w p p l k p l q q q q q q q r o w k m m lm q � q q q r w p m w o p k r n q q q q q q q w k n k p m lm p � q q q p w l m m l s o w q q q q q q q k n q k q m sm m � q q q l w o p s p s w s q q q q q q q k q o k p m sm k � q q q q p l p p n w r w p q q q q q q p l w k p m l� � } ~ � p q s k p p m r r o s o m o o p p l w w q q q q q q p q k n n� q � p � q � s � p q � o � r s � s � m l � o � p � l � q � q � q � q � q � q � q � q � q � q � q � q � q � q �� �� � ~ � q q � q q q o � q q q o � q q q o � q q q o � q q q o � q q� � � � p k q p s l p p l o k k n� � � � ~ �� � ~ � p m � q q p m � q q p m � q q p m � q q p k � q q p k � q q p m � q q� � � � m p p p m m r p o m p l o l s r� �� � ~ � p o � q q p r � q q p r � q q p n � q q p s � q q p n � q q p r � q q p r � q q� � � � r l p p p r m n m w m m p p l s s� � � � � p r } � � � � � � � } � � � � m k � � ¡r q } � � � � � � � } � � � � m s � � ¡l r } � � � � � � � } � � � � k p � � ¡o r } � � � � � � � } � � � � k w � � ¡{ } ~ } � p q � � ¡ � ~ � � {   � � � � m w ¢ k k � � ¡£ � � � � � � � � ~ � � � l m r n� � � � � � } � � � ~ � � � s o � n �£ � � � � � � ¤ � � � � � � � � � k q � � ¡ � m n l o� � � � � � } � ¤ � � � � � � � � � k q � � ¡ � m r � o �� � ~ � {   � � � ¥ � � � � ~ � � ¦ � m l � � ¡

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � � � � � � � � � � � 
 �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # ' � � � � �� � � � � � � � � � � �( ) * + ) , - . / * 0 . 1 2 3 + 4 ( * ) ( 5 6 / 7 6 8 5 9 : 9 ; < = 9 + * > 9 ? * 08 4 @ 9 < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A� 	 � � � � C D � � � & � � E & D � E D D F F F F F F � G H 
� 	 � � G � � H G H G H 	 � & 	 � G D G F F F F F F � C H �� 	 � C � C 
 & � � D � 	 � H G � E E � F F F F F F � C D &� 	 � 
 G G E � � G H � � H & D � � & 	 F F F F F F � 	 & 	� � � � � G D C H & G � 
 & G 	 H H � F F F F F F � C H D� � � � G D H 
 G H G 
 H E � � E G F F F F F F D & �� � � C � & H C G & 
 � 	 & E & H � F F F F F F & H E� � � 
 G 
 H 	 G & 	 E � � E C H � F F F F F F G & C� 	 � � � 	 H 
 G E � 
 E E � � & 
 F F F F F F D & H� 	 � � G D H E 	 � � & D I I J G D E F F F F F F G E 
� 	 � C � 
 � � � D � � 
 & J K G E 
 F F F F F F D � � �� 	 � 
 G G & C 
 � � G G I I L G & � F F F F F F G � � �� C � � � 	 � � G C � � 	 � I I M G D E F F F F F F C � � �� C � � G C � � C 
 � 	 � C E H G D 
 F F F F F F 
 E &� C � C � H � � G 	 E D 	 & C G & H F F F F F F 
 E C� C � 
 G H � � G H � � 	 
 E G G & C F F F F F F D E E� 
 � � � C � � H 
 & E � E E � H � F F F F F F 	 E 	� 
 � � G 	 E 	 � � � & 	 & D C D E F F F F F F 	 & E� 
 � C � � I N O 
 E 	 C & D 
 H D F F F F F F C E �� 
 � 
 G D I K N � I I P E H � 
 & G F F F F F F G � � �� G � � � & I Q R G I P N 
 � � 	 
 & G F F F F F F G I I K� G � � G � 
 I P I � � I P M H E D 	 & � F F F F F F & I N R� G � C � 	 	 E H � G I I Q E E H & D E F F F F F F � 
 L Q� G � 
 G � E � � H 	 C � � G H � � 
 G L P F F F F F F � 
 I N Q� D � � � C 
 � � 	 C 	 E E � � � � 	 G J L F F F F F F 	 � E &� D � � G G � E C G 	 � � C � E � � 	 � � J R F F F F F F C C E D� D � C � G E & � G 	 E 
 � E & 
 � H M Q F F F F F F C H & C� D � 
 G G H H C 
 H & H 	 & & C � 
 D E F F F F F F C D H &� H � � � G 
 D & D D & 	 C � & D � 	 D C F F F F F F 
 � H G� H � � G J M D G G � H H C � D & 	 D D � F F F F F F 
 & D &� H � C � L N D E J L D � 	 G & H � H 
 H F F F F F F G G D D� H � 
 G M I G 
 M M H � 	 
 D E � � 
 
 F F F F F F 
 D D �� & � � � M L G & M N D 	 C & D � � D 
 
 F F F F F F G � G D� & � � G & D H & O O H D C G H 
 	 	 C H F F F F F F G � D D� & � C � G E G 	 D D D C 
 � 
 � C � C � F F F F F F 
 E 
 D� & � 
 G G H G C D � G H G H D C 	 
 
 � F F F F F F G � G 
� E � � � G � D G D � H � 
 	 H 
 C H 
 & F F F F F F 
 & D 
� E � � G G E G 
 
 	 D E G 	 D 	 C 
 C C F F F F F F 
 H G 
� E � C � G & 	 G 
 E H 	 
 � G & C 	 C � F F F F F F 
 G 
 D� E � 
 G D � C E 
 
 
 	 C E C E C E 	 
 F F F F F F 
 D C D� � � � � 
 E C H 
 & 
 
 
 D G � 
 � 	 � F F F F F F 
 D C &� � � � G G D 	 � G G 	 C D H 
 � 
 H 	 C F F F F F F G D 	 H� � � C � D D 	 D G � 	 	 D 
 C E 
 E � 	 F F F F F F G & 	 G� � � 
 G G H 	 G D 	 	 D M M 	 G G 
 H F F F F F F D 	 	 �� � � � � D H 	 & G & C 	 M I 	 	 O J � 
 F F F F F F R Q 	 
� � � � G 
 D 	 � G 
 C G L I C � R P � & F F F F F F R K 	 D� � � C � 
 
 � � D D 	 
 M I � E O J � 
 F F F F F F R N � H� � � 
 G G G � D G & � & H H � E R M � H F F F F F F R Q � &� � � � � � D � E C 
 
 & � G 	 D C H C H � 	 & C C D G 	 E D E 	 & � C � � � � � � � C G � C 
 � G# � �� � � � � G � D H G 	 D C 
 E C G C H & 	 � � � 
 H D DS � � � � � " C 	 $ � S D & $ � S 	 E $ � S H � $ � S 	 D $ � S H 
 $ � S 	 G $ D S H 
 $ 
 S � $ � S � $ � S � $ � S � $ � S � $ � S � $ � S 	 & $ C S H � $ H S� � � T � H � � G � 
 � C � � H � C � � 
 � 
 G � � � 
 G � 	 � � G � � � � � � G � 
 G � � � � � � G � � �U � � $ C 	 H G � 	 	 E � 
 H C C � � 
 C H 	 
 G C 
 � 	 G � 
 � H� $ � $ V $ � $ E � & � $ & D � � $ & � H � $ E C � � $ & G 	 � $ E � & � $ E � 
 � $ & E H � $ E & � � $ E 	 C� # � � # � 
 � H D 	 � � # � 
 � H D 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � � � � � � � � � � � 
 �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # ' � � � � �� � � � � � � � � � � �W X Y Z X W [ \ ] ^\ _ ` a b c d c e c d c f g h d Y i hj k� 	 � � � � C D �� 	 � � G � � H G� 	 � C � C 
 &� 	 � 
 G G C 	 E � 	 H G� � � � � G D C� � � � G D H 
� � � C � & H C� � � 
 G 
 	 C H 	 	 & 	� 	 � � � 	 H 
� 	 � � G D H E� 	 � C � 
 � � �� 	 � 
 G G � H & C C 
 D� C � � � 	 � � G� C � � G C � � C� C � C � H � � G� C � 
 G H � E � � G 
 	 &� 
 � � � C � � H� 
 � � G 	 E 	� 
 � C � � l m n� 
 � 
 G D � 	 l o m 
 C 
� G � � � & l p q� G � � G � 
 l r l� G � C � 	 	 E H� G � 
 G � E D C � � H 
 H �� D � � � C 
 � � 	� D � � G G � E C� D � C � G E & �� D � 
 G G H 	 � � H C C 
 &� H � � � G 
 D &� H � � G s t D G� H � C � u m D E� H � 
 G t l C � 	 G 
 	 G D� & � � � t u G &� & � � G & D H &� & � C � G E G 	� & � 
 G G H 	 & � G C 	 
 �� E � � � G � D G� E � � G G E G 
� E � C � G & 	 G� E � 
 G D � 	 	 E C E � & C� � � � � 
 E C H� � � � G G D 	 �� � � C � D D 	 D� � � 
 G G H 	 	 & 	 G � � &� � � � � D H 	 &� � � � G 
 D 	 �� � � C � 
 
 � �� � � 
 G G G 	 � 	 � D H D� � � � � � D � E C 
 
 &� � � v � � � � � � $ � S � $ � S � $ � S# � � � � � � � G � D H� � � T � H � � G � 
 � C �U � � $ C 	 H G � 	� $ � $ V $ � $ E � & � $ & D �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � �  � � � � � � � � � � � � � � � 
 �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # ' � � � � �� � � � � � � � � � � �W X Y Z X W [ w Z _\ _ ` a b c d c e c d c f x h d Y i hj k� 	 � � � � � & �� 	 � � G H G H� 	 � C � � � D �� 	 � 
 G � G 
 	 H � 	 D E� � � � � H & G� � � � G G H G� � � C � G & 
� � � 
 G G 	 	 & 	 C 	 D� 	 � � � G E �� 	 � � G 	 � � &� 	 � C � D � � 
� 	 � 
 G 
 � H � � G 
 	 H� C � � � C � � 	� C � � G 
 � 	 �� C � C � 	 E D� C � 
 G H � D � � 	 
 
 �� 
 � � � 
 & E� 
 � � G � � � &� 
 � C � 
 E 	� 
 � 
 G � � � l l r 
 � �� G � � � G l r m� G � � G � � l r t� G � C � � G l l p� G � 
 G 	 C G 
 � � G 
 D D� D � � � C 	 E E� D � � G G 	 � � C� D � C � G 	 E 
� D � 
 G 
 H � & C & H C & C� H � � � D D & 	� H � � G G � H H� H � C � s u D �� H � 
 G t t 	 & C H � 	 E �� & � � � t m D 	� & � � G n n H D� & � C � D D D C� & � 
 G D � 	 G 	 G H 	 G &� E � � � D � H �� E � � G 
 	 D E� E � C � 
 E H 	� E � 
 G 
 
 � E G 
 	 	 G C� � � � � 
 & 
 
� � � � G G G 	 C� � � C � G � 	 	� � � 
 G D 	 	 � D 	 D � � G� � � � � G & C 	� � � � G G 
 C G� � � C � D D 	 
� � � 
 G G & 	 C D � & � � E� � � � � � G 	 D C H C H� � � v � � � � � � $ � S � $ � S � $ � S# � � � � � � � G 	 D C� � � T � H � C � � 
 � 
 GU � � $ 	 E � 
 H C� $ � $ V $ � $ & � H � $ E C �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � C

� � � � � 	 
 � �  � � � � � � � � � � � � � � � 
 �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # ' � � � � �� � � � � � � � � � � �W X Y Z X W [ W Y X\ _ ` a b c d c e c d c f y h d Y i hj k� 	 � � � � E & D� 	 � � G 	 � & 	� 	 � C � 	 � H G� 	 � 
 G � H H H & D C 	 E� � � � � � 
 & G� � � � G 
 H E� � � C � � 	 & E� � � 
 G E C E � � E C D 	� 	 � � � 
 E E� 	 � � G D l l s� 	 � C � & s o� 	 � 
 G G 	 C l l u 
 � E� C � � � � l l t� C � � G C E H� C � C � 	 & C� C � 
 G 
 � � E G C E 	� 
 � � � � E E� 
 � � G 	 & D� 
 � C � C & D� 
 � 
 G E � 
 H � C 
 	� G � � � 
 � � 	� G � � G H E D� G � C � E E H� G � 
 G H 	 H � � 
 
 � E� D � � � � � � � 	� D � � G � E � � 	� D � C � � E & 
� D � 
 G 	 & H H & C C H �� H � � � C � & D� H � � G C � D &� H � C � 	 G & H� H � 
 G 	 
 � � E D E C � �� & � � � C & D �� & � � G C G H 
� & � C � 
 � 
 �� & � 
 G G H � H � D C 	 C E� E � � � 
 	 H 
� E � � G G 	 D 	� E � C � 
 � G &� E � 
 G C E � H C C E 	 C C� � � � � 
 D G �� � � � G D H 
 �� � � C � D 
 C E� � � 
 G t t 	 G 
 	 G � G D� � � � � t l 	 	� � � � G u l C �� � � C � t l � E� � � 
 G H H C � � � E E �� � � � � � 	 & C C D G 	� � � v � � � � � � $ � S � $ � S � $ � S# � � � � � � � 
 E C G� � � T � � � 
 G � 	 � � GU � � $ C � � 
 C H� $ � $ V $ � $ & G 	 � $ E � &

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � �  � � � � � � � � � � � � � � � 
 �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # ' � � � � �� � � � � � � � � � � �W X Y Z X W [ W ^ z\ _ ` a b c d c e c d c f { h d Y i hj k� 	 � � � � E D D� 	 � � G � G D G� 	 � C � � E E �� 	 � 
 G � � D C & 	 C � 
� � � � � 	 H H �� � � � G � � E G� � � C � & H �� � � 
 G C 
 & H � C � D� 	 � � � � � & 
� 	 � � G G D E� 	 � C � G E 
� 	 � 
 G G 	 D & � C 	 &� C � � � G D E� C � � G G D 
� C � C � G & H� C � 
 G G 	 � & C C � C� 
 � � � � H �� 
 � � G C D E� 
 � C � 
 H D� 
 � 
 G 
 � � & G C � �� G � � � 
 & G� G � � G 	 & �� G � C � & D E� G � 
 G G � E u r C 	 D� D � � � G s u� D � � G � � s q� D � C � � H t p� D � 
 G � 
 
 D D E C � &� H � � � � 	 D C� H � � G 	 D D �� H � C � � H 
 H� H � 
 G � � D D 
 
 	 � 
� & � � � � D 
 
� & � � G 	 	 C H� & � C � C � C �� & � 
 G 	 
 E C 
 � � G 	� E � � � C H 
 &� E � � G C 
 C C� E � C � C 	 C �� E � 
 G C E � 
 	 	 
 � C G� � � � � 
 � 	 �� � � � G 
 H 	 C� � � C � 
 E � 	� � � 
 G G 
 � E � H D C� � � � � n s � 
� � � � G q r � &� � � C � n s � 
� � � 
 G q t 	 
 G � H D C� � � � � E D E 	 & � C� � � v � � � � � � $ � S � $ � S � $ � S# � � � � � � � C H & 	� � � T � � � � � � G � 
 GU � � $ 	 
 G C 
 �� $ � $ V $ � $ E � 
 � $ & E H

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # v � � " "� � � � � � � � � � � �| } | ~ � � ~ � � � � � r � � � � r � � � � o � � � � p � � � � � n � � � n � � � � � q � � � � q � � � q � � � � � q � � �� � � � } � � � � � � � � � � � � � � � � } � � � � q � � � � | � � � � � | � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � � ~ � � � ~ � �m n � m o � lr m r u r m m m m m l m m m m o rm l � m m m l t n l m m m m m m m m m r om r � m m l l m l m r m m m r l m m m l tm o � m m m l q o m m m m m m m m m m l um p � m m m s o m l m m m m m m m m l rm n � m m m o s l p r t m m m r m m m m q om q � m m m l p p o q q q l m r q m m m m r m lm t � m m m r o m n n t q r m l l m m m m o m rm s � m m m r r q o u r u r m r l m m m m r s lm u � m m m l t m n m l p r m l l m m m m r r ul m � m m m l t p p m r n p m r l m m m m r r sl l � m m m l t m o r m n l m r r m m m m r l rl r � � m r m q p t l l l m m p q m m m m r t nl o � m m m r r m p s l n r m r p m m m m r s rl p � m m r r q p q l n l m m m r r m m m m o p ql n � m m m o p l q o o l l l m t r m m m m p r sl q � m m m o p l s l m n r m o r m m m m p o pl t � m m m o u m q s m l l m m l m m l m m p t ll s � m m m r s m n s m n m m o r m m m m o p sl u � m m m r m n p r m t m m m r m m m m r n qr m � m m m r m q o l m p m m m m m m m m r p lr l � m m m l n s r l l o m m m m m m m m l s or r � m m m u n l r l m m m m m m m m m l m sr o � m m m q r l o m l m m m m m m m m t q� � ~ � � o p m m m s r n o o l l s l t m o r o t l l m m n m q t� � � � � � ~ m � l � t s � u � l q � o � m � t � r � o � m � o � m � m � m � q � m � t � m � m � m � m � m � m � m � m �� �� � � � m r � m m m t � m m m t � m m m t � m m m s � m m m t � m m m q � m m m q � m m m r � m m m t � m m� � � � l r o m n n t u r r q l o m r� � � � � �� � � � l p � m m l p � m m l p � m m l p � m m l r � m m l o � m m l r � m m l r � m m l p � m m� � � � r r q p q l n l l r p q o p q� �� � � � l t � m m l q � m m l n � m m l n � m m l q � m m l n � m m l n � m m l t � m m l t � m m� � � � o u m s l o l l r t r l p t l

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � �  � � � � �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # v � � " "� � � � � � � � � � � �| } | ~ � � ~ � � � � � r � � � � r � � � � o � � � � p � � � � � n � � � n � � � � � q � � � � q � � � q � � � � � q � � �� � � � } � � � � � � � � � � � � � � � � } � � � � q � � � � | � � � � � | � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � � ~ � � � ~ � �m n � m p � lr m o o t m l m m m l m m m m p rm l � m m m l s p m m m m m m m m m m r rm r � m m m l n r m m m m m m m m m m l tm o � m m m l o o m m m m m m m m m m l qm p � m m m q r m l m m l m m m m m l mm n � m m m o s s r p m m l l m m m m n pm q � m m l l r r p l n q l m r n m m m m l s om t � m m m r o q o l r u m m l o m m l m r s om s � m m m r m m o q o u m m m p m m m m r n rm u � m m m l o o p u o q l m r l m m m m l u nl m � m m m l n o p o p u l m l n m m m m r l ql l � m m m l q p p s r l l m m p t m m m m r o ql r � � l r m q p q m l l m m l p m m m m r q ul o � m m m r p l q u l l l m m m p m m m m o r ql p � m m m o p m q t r s m m s r m m m m p r tl n � m m m o o n s n l l l m m n r l m m m p p ml q � m m m o r p q q l t m m r m m m l m p m ll t � m m m o t t t s o t m m l m m m m m p q ql s � m m m o r m n n m q m m l l m m m m o s ol u � m m m r p u o q m p m m m m m m l m r u mr m � m m l r r q r s m o m m m m m m m m r n sr l � m m m r o r l t m p m m m m m m m m r n or r � m m m u t l t m m m m l m m m m m l l nr o � m m m u t l m m r m m m m m m m m l m u� � ~ � � o p l t n s p s r u l o m o m o l p m l m o m n r q o� � � � � � ~ m � l � t u � o � l q � l � m � q � r � n � m � l � m � m � m � q � m � s � m � m � m � m � m � l � m � m �� �� � � � m q � m m m t � m m m u � m m m q � m m m t � m m m q � m m m q � m m m q � m m m t � m m m t � m m� � � � l r o q p u n u l r n l r s o� � � � � �� � � � l r � m m l p � m m l o � m m l l � m m l l � m m l p � m m l l � m m l p � m m� � � � l o p m q u r l l s t p r t� �� � � � r m � m m l t � m m l n � m m l t � m m l n � m m l n � m m l n � m m l n � m m l q � m m l t � m m� � � � l o t t s n o l l n r l l p q q

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � C

� � � � � 	 
 � �  � � � � �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # v � � " "� � � � � � � � � � � �| } | ~ � � ~ � � � � � r � � � � r � � � � o � � � � p � � � � � n � � � n � � � � � q � � � � q � � � q � � � � � q � � �� � � � } � � � � � � � � � � � � � � � � } � � � � q � � � � | � � � � � | � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � � ~ � � � ~ � �m n � m n � lr m q o l r m l m m m l m m m m t tm l � m m m o r q m l m m m m m m m m o um r � m m m l s n m m m m m m m m m m r om o � m m m u l m m m m m m m m m m l mm p � m m m u o m l m m m l m m m m l pm n � m m m l s n l l m m l l m m m m r tm q � m m m n s l p m r r m m m m l m m t tm t � m m m t p r s l n l m m m m m m m l m um s � m m m l r t o o l q m m l r m m m m l t mm u � m m m l r r p t l r m m m l m m m m l t ol m � m m l l u l n n m n l m l m m m m m r n pl l � m m m r o p q p m l m m m l l m m m m o l ml r � � m r q l n u m t m m l m m m l m o r ul o � m m l r u l q m r n m m r l m m m m o q rl p � m m l o p o q o m l m m m r m m m m m p l ul n � m m r o r t n s l o m m m l m m m m o u rl q � m m l r u o p o l r m m r m m m m m o p rl t � m m l o n m n m l n m m l l m m m m p m ul s � m m l o l r n n l l m m l m m m m m o t ll u � m m m r q m p r r n m m m l m m m m o l mr m � m m m r m o o o l r m m m m m m m m r o ur l � m m l r m q r o l l m m l m m m m m r o or r � m m m l p m l r l r m m m l m m m m l n qr o � m m m s r t m l m m m m m m m m u m� � ~ � � u p m r o t t s l n t s p m l p l r m l l m p u o n� � � � � � ~ m � r � s l � n � l n � s � m � o � l � q � m � l � m � m � m � o � m � r � m � m � m � m � m � m � m � m �� �� � � � m s � m m m u � m m m n � m m m s � m m m q � m m m n � m m m s � m m m q � m m m u � m m� � � � l r t p t l q r l r l l t o� � � � � �� � � � l o � m m l p � m m l l � m m l o � m m l l � m m l o � m m l l � m m l r � m m l p � m m� � � � l o p o q p r l m r l l p l u� �� � � � l n � m m l t � m m l n � m m l u � m m l t � m m l q � m m l n � m m l t � m m� � � � r o n m n s r n r l p m u

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � �  � � � � �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # v � � " "� � � � � � � � � � � �| } | ~ � � ~ � � � � � r � � � � r � � � � o � � � � p � � � � � n � � � n � � � � � q � � � � q � � � q � � � � � q � � �� � � � } � � � � � � � � � � � � � � � � } � � � � q � � � � | � � � � � | � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � � ~ � � � ~ � �m n � m q � lr m n n s m m m m m m m m m m q om l � m m m p m s m m m m m m m m m m p sm r � m m m r l n m m m m m m m m m m r qm o � m m m l s m m r m m m m m m m m r mm p � m m m u r m m m m m m m m m m l lm n � m m m l p n m m m m m m m m m m l um q � m m m p m q m m m m m m m m m m p qm t � m m m n p u l r m m m m m m m m q qm s � m m m t l l s r l m m l m m m m m u om u � m m m l m n o q m l m m m m m m m m l p rl m � m m m l n q o m m o m m l m m m m m l u ml l � m m m l u m p s m n m m l l m m m m r p nl r � � m r n r p u m o m m m m m m m m o m pl o � m m m r n m n l m p m m l m m m m m o m ql p � m m r r t u p n m r m m m m m m m m o r sl n � m m r r q m o n m o m m o m m m m m o m ol q � m m l r q r o p m o m m l m m m m m o m ll t � m m l r s o o t m o m m l m l m m m o r ql s � m m m r t p p m m l m m r l m m m m o l sl u � m m r l t n o n m r m m m m m m m m r l pr m � m m m l r t r r m o m m m m m m m m l n rr l � m m m l l q l t m r m m m m m m m m l o nr r � m m l n q q m m m m m m m m m m q or o � m m m n o u m m m m m l m m m m q o� � ~ � � u o l q m n n n o p m m m l l o l m m m o t s r� � � � � � ~ m � r � s o � q � l p � t � m � l � l � l � m � m � m � m � m � o � m � l � m � m � m � m � m � m � m � m �� �� � � � m u � m m m u � m m m s � m m m o � m m m s � m m m u � m m� � � � l m n o q r r l l p r� � � � � �� � � � l p � m m l p � m m l o � m m l l � m m l l � m m l l � m m l p � m m� � � � r r t u n l n l l o r s� �� � � � l n � m m l t � m m l s � m m l n � m m l n � m m l s � m m l t � m m l t � m m� � � � r r s o p m o o l l o r q

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � � � � � � � � � � � 
 �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # " � � � �� � � � � � � � � � � �| } | ~ � � ~ l l n r m r n o m o n p m p n n m n n q m q n t m � � ~ � � s n ~ � �   �� � � � l p l u r p r u o p o u p p p u n p n u q p q u u u u u � � � � | ¡ � � �m n � m o � lr m m m o l r l n r m m m m m m o r o t o nm l � m m m m m o q l m p m m m m m m r o o u o nm r � m m m m m l l m q m m m m m m m l t o q o om o � m m m m m l u t r m m m m m m l u o s o nm p � m m m m m m n q l m m m m m m l r o s o nm n � m m m m m l r l s o l r m m m m m m q o o t o pm q � m m m m m P L s s t o l l m m m m m m r m l o t o pm t � m m m m J r t l o o I I L l n m m m m m m K N P o t o pm s � m m m m o r m I K J l m u l m I m m m m m r s l o t o pm u � m m m m m l s u p u q P N l m m m m m r r u o s o nl m � m m m m t r t u r s s l p m m m m m m r r s o s o pl l � m m m m l o m s n s l l n m m m m m m r l r o s o pl r � � m r Q r t l r r l m o l q I m m m m m r t n o t o pl o � m m m m o l q l o t l m s I J m m m m m m r s r o s o pl p � m m m J p K I I Q N I O N l o m m m m m m K Q R o t o ol n � m m m m u Q J r m m l p o P J m m m m m m p r s o t o pl q � m m m m P J r s r o o l o q u m m m m m m p o p o q o ol t � m m m m l o o t P Q K I O P r q m m m m m m Q M I o t o ol s � m m m m p l u l s p l r m l u P m m m m m o p s o t o pl u � m m m m m l n l r o l m p l r r m m m m m r n q o t o pr m � m m m m m l n l p o t r l l m m m m m m r p l o t o pr l � m m m m l l t l m m n q u m m m m m m l s o o t o pr r � m m m m m q n o p l s m m m m m m l m s o s o pr o � m m m m m r o s r t u m m m m m m t q o s o n� � ~ � � m l m s n p o r r p m q l s n o r t p t m m m m m n m q t� m � m � m � r � l � t � s � n � p t � n � o q � q � n � p � m � l � m � m � m � m � m � m � m � m � m � m �� �� � � � m t � m m m q � m m m s � m m m t � m m m u � m m m s � m m m t � m m� � � � s r u l o s l l u r m l o m r� � � � � �� � � � l p � m m l r � m m l p � m m l p � m m l p � m m l o � m m l r � m m l p � m m� � � � s p o l l p m l n m l s l o p q� �� � � � l q � m m l n � m m l t � m m l t � m m l n � m m l s � m m l t � m m� � � � r s p s r p o l n r r s r p t l� � � � � l n ~ � � � � � � � ~ � � � � r s � � ¢n m ~ � � � � � � � ~ � � � � o o � � ¢s n ~ � � � � � � � ~ � � � � o t � � ¢u n ~ � � � � � � � ~ � � � � p m � � ¢| ~ � ~ � l m � � ¢ � � � � | ¡ � � � � r u £ o s � � ¢¤ � � � � � � � � � � � � o s r u� � � � � � ~ � � � � � � � t n � q �¤ � � � � � � ¥ � � � � � � � � � o m � � ¢ � o u t q� � � � � � ~ � ¥ � � � � � � � � � o m � � ¢ � t s � n �� � � � | ¡ � � � ¦ �   � � � � � § � o p � � ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � �  � � � � � � � � � � � � � � � 
 �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # " � � � �� � � � � � � � � � � �| } | ~ � � ~ l l n r m r n o m o n p m p n n m n n q m q n t m � � ~ � � s n ~ � �   �� � � � l p l u r p r u o p o u p p p u n p n u q p q u u u u u � � � � | ¡ � � �m n � m p � lr m m m q l o r m o m m m m m m p r o s o pm l � m m m m m m t l l p m m m m m m r r o u o qm r � m m m m m r p t p m m m m m m l t p m o qm o � m m m m m l t t l m m m m m m l q o s o nm p � m m m m m m n p l m m m m m m l m o t o nm n � m m m m m l r n r q r m m m m m m n p o t o nm q � m m m m Q r o n t s r I M m m m m m m l s o o s o pm t � m m m m r P L I K P l m n l n m m m m m m P J K o t o pm s � m m m m r r n l m q I N J l l m m m m m m r n r o t o pm u � m m m m m l l l m n q u u I m m m m m l u n o t o pl m � m m m m m r p u o s q l o m m m m m m r l q o s o pl l � m m m m r l n l m u u t l r I m m m m m r o q o s o pl r � � m m l m r p l m s l m q P N l m m m m m r q u o s o pl o � m m m m q o p l o q l o l l s l m m m m m o r q o s o pl p � m m m I I P O N I L M I O N l t m m m m m m Q P M o t o ol n � m m m m l m R Q P P L l l t r m m m m m m m p p m o t o ol q � m m m m P J o s r m p l r r u m m m m m m p m l o q o ol t � m m m m l l o l r r t I M Q P P l m m m m m Q R R o t o pl s � m m m m l q p p l u o l l o l t m m m m m m o s o o t o ol u � m m m m r r n l p p l m r l n P m m m m m r u m o t o pr m � m m m m m p o l o p t o s m m m m m m r n s o q o or l � m m m m m r u l o s t p l r m m m m m m r n o o t o or r � m m m m m l t n p p m p m m m m m m l l n o t o or o � m m m m l l p n n o p n m m m m m m l m u o t o o� � ~ � � m l l m q n n m r p s r l s n s r n u t m m m m m n r q o� m � m � m � m � r � m � l m � n � p t � r � o n � o � p � u � m � l � m � m � m � m � m � m � m � m � m � m �� �� � � � m q � m m m t � m m m t � m m m s � m m m q � m m m u � m m m t � m m� � � � p r u l o r l m s l t l r s o� � � � � �� � � � l p � m m l p � m m l p � m m l p � m m l p � m m l r � m m l l � m m l p � m m� � � � l l r n m l u t l n m r m l p r t� �� � � � l q � m m l n � m m l n � m m l t � m m l t � m m l u � m m l t � m m� � � � r s q p r r u l t p r r r p q q� � � � � l n ~ � � � � � � � ~ � � � � r s � � ¢n m ~ � � � � � � � ~ � � � � o o � � ¢s n ~ � � � � � � � ~ � � � � o t � � ¢u n ~ � � � � � � � ~ � � � � p m � � ¢| ~ � ~ � l m � � ¢ � � � � | ¡ � � � � r u £ o s � � ¢¤ � � � � � � � � � � � � o u o t� � � � � � ~ � � � � � � � t p � s �¤ � � � � � � ¥ � � � � � � � � � o m � � ¢ � p m o r� � � � � � ~ � ¥ � � � � � � � � � o m � � ¢ � t q � q �� � � � | ¡ � � � ¦ �   � � � � � § � o p � � ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � C

� � � � � 	 
 � �  � � � � � � � � � � � � � � � 
 �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # " � � � �� � � � � � � � � � � �| } | ~ � � ~ l l n r m r n o m o n p m p n n m n n q m q n t m � � ~ � � s n ~ � �   �� � � � l p l u r p r u o p o u p p p u n p n u q p q u u u u u � � � � | ¡ � � �m n � m n � lr m m l o r u o s q m m m m m m t t o s o nm l � m m m m m l r m l r n I m m m m m o u o u o nm r � m m m m m r s l m o m m m m m m r o o s o nm o � m m m m m l n p m m m m m m m l m o q o om p � m m m m m r t p l m m m m m m l p o t o om n � m m m m m o u l p m l m m m m m r t o s o nm q � m m m m m o o m p m p m m m m m m t t o s o nm t � m m m m m l m p r p n l r m m m m m m l m u o s o nm s � m m m m P u M I t l I R l m m m m m l t m o s o nm u � m m m m m I P q o J K l n m m m m m m I M K o s o nl m � m m m m m l n l m m l l n r p m m m m m m r n p o s o nl l � m m m I l o o l o n l r q l o l m m m m m o l m o t o pl r � � m m J r r l n n l r p l s P m m m m m o r u o t o pl o � m m m m m o r l s l l r u I L l m m m m m o q r o t o pl p � m m m m l K L P N O I R M t m m m m m m Q I L o t o pl n � m m m m l K P l s t I R P u l m m m m m o u r o t o pl q � m m m m l r q l q t l r u l t P m m m m m o p r o t o pl t � m m m m J o r P N L l p r l s m m m m m m Q N L o t o pl s � m m m m m r m l q t l q r P N r m m m m m o t l o s o nl u � m m m m m r m l r u l p n l n m I m m m m o l m o s o nr m � m m m I l o r l o l q t q l m m m m m r o u o q o or l � m m m m l r m l o m t p s m m m m m m r o o o t o or r � m m m m l l o t t n n s l l m m m m l n q o t o pr o � m m m m m s p p o l t m m m m m m u m o t o p� � ~ � � m r r q o u m r o m l l u p u r n l l p r m m m m p u o n� m � m � m � m � m � n � t � u � p q � q � o u � n � n � l � m � o � m � m � m � m � m � m � m � m � m � m �� �� � � � m s � m m m u � m m m s � m m m u � m m m s � m m m l � m m m u � m m� � � � r l r t l s o l q l l t o� � � � � �� � � � l l � m m l r � m m l p � m m l p � m m l p � m m l o � m m l r � m m l p � m m� � � � l s o u r m n l q t l u r p l u� �� � � � r m � m m l t � m m l n � m m l t � m m l n � m m l s � m m l q � m m l u � m m l t � m m� � � � l s o r r m u l q r r m r l p m u� � � � � l n ~ � � � � � � � ~ � � � � r u � � ¢n m ~ � � � � � � � ~ � � � � o o � � ¢s n ~ � � � � � � � ~ � � � � o t � � ¢u n ~ � � � � � � � ~ � � � � p m � � ¢| ~ � ~ � l m � � ¢ � � � � | ¡ � � � � o m £ o u � � ¢¤ � � � � � � � � � � � � o s l q� � � � � � ~ � � � � � � � t t � o �¤ � � � � � � ¥ � � � � � � � � � o m � � ¢ � o u s m� � � � � � ~ � ¥ � � � � � � � � � o m � � ¢ � s m � q �� � � � | ¡ � � � ¦ �   � � � � � § � o p � � ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � �  � � � � � � � � � � � � � � � 
 �� � � � � � � � � � 
 �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � �  � � � � � ! � � � " � �  # $ % � � " � � � 	 	 & & 	 # " � � � �� � � � � � � � � � � �| } | ~ � � ~ l l n r m r n o m o n p m p n n m n n q m q n t m � � ~ � � s n ~ � �   �� � � � l p l u r p r u o p o u p p p u n p n u q p q u u u u u � � � � | ¡ � � �m n � m q � lr m m m n o l r o o I m m m m m q o o t o pm l � m m m m m r r m r l n m m m m m m p s o s o nm r � m m m m m r t l o p m m m m m m r q o u o qm o � m m m m I m t l l l m m m m m m r m o s o nm p � m m m m m m n q m m m m m m m l l o t o nm n � m m m m m l t s o m m m m m m l u o u o nm q � m m m m m r l n r r q l m m m m m p q o u o qm t � m m m m m R o r l u s l m m m m m q q o s o pm s � m m m m m p o q p p s l m m m m m u o o s o nm u � m m m m m n O L R R I I l m m m m m I Q P o s o nl m � m m m m m l q s p t q l l l l l m m m l u m o s o pl l � m m m m I u l l l l l m l r P m m m m m r p n o s o nl r � � m m m r o l p m l r o I O r I m m m m o m p o t o pl o � m m m m m l l l p p I Q N l m l m m m m m o m q o t o pl p � m m m m l P R I O P l p m s l m m m m m K P J o t o pl n � m m m I l u l p l l o m l u P m m m m m o m o o s o nl q � m m m m m l u l o l l o p l n r m m m m m o m l o s o nl t � m m m m m l p I O Q I K J l u l m m m m m K P R o s o nl s � m m m m o P O l o o l o o P K l m m m m m o l s o s o pl u � m m m m O l u u p s t u m m m m m m r l p o t o pr m � m m m m o l t s m n m l l m m m m m l n r o q o or l � m m m m m r l q o p o q r m m m m m l o n o t o or r � m m m m l r r p o r o l m m m m m q o o s o nr o � m m m m l p r n r q n l I m m m m q o o s o n� � ~ � � m l l t r p r l q u n l n u n r m n r o o l m m m o t s r� m � m � m � m � m � p � q � p � p p � s � p r � r � n � p � m � q � m � l � m � m � m � m � m � m � m � m �� �� � � � m o � m m m t � m m m u � m m m u � m m m u � m m m m � m m m u � m m� � � � l q n u q q l l l l p r� � � � � �� � � � l l � m m l p � m m l p � m m l o � m m l r � m m l l � m m l r � m m l p � m m� � � � l r q l n r l p m l n r l o r s� �� � � � l n � m m l u � m m l s � m m l t � m m l t � m m l s � m m l n � m m r o � m m l t � m m� � � � l n r n l n p l o s r o r l o r q� � � � � l n ~ � � � � � � � ~ � � � � r u � � ¢n m ~ � � � � � � � ~ � � � � o o � � ¢s n ~ � � � � � � � ~ � � � � o s � � ¢u n ~ � � � � � � � ~ � � � � p m � � ¢| ~ � ~ � l m � � ¢ � � � � | ¡ � � � � o m £ o u � � ¢¤ � � � � � � � � � � � � r u p s� � � � � � ~ � � � � � � � t t � u �¤ � � � � � � ¥ � � � � � � � � � o m � � ¢ � o l r p� � � � � � ~ � ¥ � � � � � � � � � o m � � ¢ � s r � q �� � � � | ¡ � � � ¦ �   � � � � � § � o p � � ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � * �  � � �� � � � � � # � � � � �+ , - . , / 0 1 2 - 3 1 4 5 6 . 7 + - , + 8 9 2 : 9 ; 8 < = < > ? @ < . - A < B - 3; 7 C < ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D� 	 � � � 	 	 F G G 
 
 
 H H G F I I I I I I 
 G J� 	 � � H � 	 H � 	 ) G G ) 
 G H I I I I I I 	 G 	� 	 � G � G G � G G 
 
 H 
 ) 
 K I I I I I I 
 
 �� 	 � 
 H � 	 � 	 G G G 
 ) H 	 F I I I I I I G G 	� � � � � H 	 G G 	 F 
 G � 
 G K I I I I I I 
 G �� � � � H 	 G 	 � 	 F G 
 � J 	 J I I I I I I G G 	� � � G � � 	 K 	 	 F 	 
 
 	 L M I I I I I I 	 G J� � � 
 H � G � 	 G 	 G H 	 G N O I I I I I I 	 G K� 	 � � � � 	 � � 
 � G 
 � G L N I I I I I I 	 G K� 	 � � H � G � 	 G 	 G 
 � G N L I I I I I I 	 G 
� 	 � G � � G G � 	 H 
 G J � 	 K I I I I I I � G �� 	 � 
 H G 	 J 	 
 G G 
 ) 
 G H I I I I I I G G )� G � � � � 	 F � G � G L N 	 	 F I I I I I I � G G� G � � H � 	 K 	 G F � L P G G K I I I I I I 	 G J� G � G � 	 G F � G H 	 L Q � 	 K I I I I I I 	 N R� G � 
 H 	 
 	 	 H G � Q Q � G J I I I I I I � L P� 
 � � � G G J 
 G 	 G G 
 
 	 ) I I I I I I 
 N N� 
 � � H J 
 H ) 
 H H 
 	 � G � I I I I I I H L S� 
 � G � � � G H � � G F 
 G J � 	 H I I I I I I K G 
� 
 � 
 H � ) 
 G � F Q R 	 G J � � G I I I I I I � � G J� H � � � 	 K N O 	 G N N 	 G 	 � 	 � I I I I I I � G G �� H � � H G 
 Q Q G G L Q K 	 � � 	 
 I I I I I I � ) G K� H � G � 	 J L S 	 J L N H 
 K 	 	 � I I I I I I � H G )� H � 
 H G H L L 	 
 
 J J G 	 K G 	 I I I I I I � ) G F� K � � � � � G � � H G 
 K 	 F 
 	 � I I I I I I F 	 F� K � � H 	 ) G � 	 � G F K G 	 H � ) I I I I I I � H G �� K � G � 	 	 G � � H G � K 	 F H � K I I I I I I � 	 	 K� K � 
 H 	 F G ) 	 	 
 K � J 	 � J 	 	 I I I I I I � F G 	� J � � � 	 K 	 K � J 	 � F 	 	 ) � F I I I I I I � H 	 	� J � � H � K 	 � 	 J 	 	 � G 	 G K � ) I I I I I I � K 	 �� J � G � N O � J O T G � � � � F H � G I I I I I I � F 	 �� J � 
 H L Q 	 � N O G � � 
 � J � G � � I I I I I I 	 K 	 �� ) � � � O U � � N O � 	 � � � 
 K � ) I I I I I I � ) � 
� ) � � H L S � � N O � ) � K � J H H I I I I I I 	 G � G� ) � G � 	 J ) 	 � � � � F � G � � ) I I I I I I � F � �� ) � 
 H G K F G � � 	 � J � � 	 � K I I I I I I 	 K F� F � � � 	 K � J 	 
 � F � K � F � � ) I I I I I I � F � K� F � � H 	 H � � � H � � G � H � 
 � H I I I I I I 	 � � �� F � G � � J � � 	 J � � 	 H � G � � H I I I I I I 	 � � �� F � 
 H G � H G H ) G � K � K K I I I I I I 	 ) K� � � � � � F K 	 G F 	 
 � K � H G I I I I I I 	 � )� � � � H � K 	 	 � � 	 G 	 � � � J K I I I I I I 	 � )� � � G � 	 	 H 	 G ) G G � K 	 
 
 I I I I I I 	 K )� � � 
 H 	 ) H 	 ) ) 	 F 	 L N � I I I I I I G 	 
� � � � � 	 J � G G F N O � � N R H I I I I I I N O K� � � � H 	 G J 	 J J N O J L U G I I I I I I N U K� � � G � � � ) 	 F H O R J Q U 
 I I I I I I O T K� � � 
 H 	 K 	 G G J Q U K G 
 H I I I I I I N R H� � � �  J ) ) � � 	 
 J ) 
 � G � J H ) 
 � G H � 
 J ) F F � � � � � � � K H F � � F 
' � �� � � �  � F � 	 	 � F � � F G H � 
 K F � � � � ) H GV � �  � � & 
 � ( 	 V H ) ( ) V G J ( H V K 	 ( H V G � ( 	 V K F ( ) V G 	 ( H V K J ( H V � ( � V � ( � V � ( � V � ( � V � ( � V � ( � V G H ( K V K 
 ( 
 V� � � W � J � G � � H � � � � J � G � � 
 � 
 H � � � � � � G � � � � � � 
 H � � � G � � � � � � � G � G �X �  ( � G ) � J � � 	 H � J J � 
 � � F � � J � � H J � 	 ) � H K� ( ! ( Y ( � ( J K J � ( J J J � ( F J J � ( J F � � ( K F � � ( ) K 
 � ( ) G ) � ( ) � ) � ( ) ) F � ( ) G �� ' � � ' � � � ) H 	 � � ' � � � ) H 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � * �  � � �� � � � � � # � � � � �Z [ \ ] [ ^ _ ` a b` c d e f g h g i g h g j k l h \ m ln o� 	 � � � 	 	 F� 	 � � H � 	 H� 	 � G � G G �� 	 � 
 H � J 	 � � � 
� � � � � H 	 G� � � � H 	 G 	� � � G � � 	 K� � � 
 H � J G � � � �� 	 � � � � 	 �� 	 � � H � G �� 	 � G � � G G� 	 � 
 H G H 	 J � � �� G � � � � 	 F� G � � H � 	 K� G � G � 	 G F� G � 
 H 	 
 
 	 � G K� 
 � � � G G J� 
 � � H J 
 H� 
 � G � � � G H� 
 � 
 H � ) G F 
 G � K �� H � � � 	 K p q� H � � H G 
 r r� H � G � 	 J s t� H � 
 H G H � 	 	 s s � J �� K � � � � � G �� K � � H 	 ) G �� K � G � 	 	 G �� K � 
 H 	 F F � G ) � 	 F� J � � � 	 K 	 K� J � � H � K 	 �� J � G � p q � J� J � 
 H s r � � F 	 � ) 
� ) � � � q u � �� ) � � H s t � �� ) � G � 	 J )� ) � 
 H G K � 	 
 F G F� F � � � 	 K � J� F � � H 	 H � �� F � G � � J � �� F � 
 H G � F F H 
 G� � � � � � F K� � � � H � K 	� � � G � 	 	 H� � � 
 H 	 ) ) H H � )� � � � � 	 J �� � � � H 	 G J� � � G � � � )� � � 
 H 	 K ) J 	 � )� � � �  J ) ) � � 	 
� � � v � � � � � � ( � V � ( � V � ( � V' � � � � � �  � F � 	� � � W � J � G � � H � � �X �  ( � G ) � J �� ( ! ( Y ( � ( J K J � ( J J J

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � * �  � � �� � � � � � # � � � � �Z [ \ ] [ ^ _ w ] c` c d e f g h g i g h g j x l h \ m ln o� 	 � � � G G 
� 	 � � H � 	 )� 	 � G � G G 
� 	 � 
 H 	 ) G G � 	 F� � � � � G 	 F� � � � H � 	 F� � � G � 	 	 F� � � 
 H 	 J G 	 � � F� 	 � � � � 
 �� 	 � � H 	 G 	� 	 � G � � 	 H� 	 � 
 H 	 H 
 G � 
 �� G � � � � G �� G � � H 	 G F� G � G � � G H� G � 
 H 	 H H G � H J� 
 � � � 
 G 	� 
 � � H ) 
 H� 
 � G � � � G F� 
 � 
 H � F 
 	 r y � J 	� H � � � 	 G p p� H � � H G G s r� H � G � 	 J s p� H � 
 H 	 
 � � J 
 J � K )� K � � � � H G 
� K � � H 	 � G F� K � G � � H G �� K � 
 H 	 	 J G 
 K � H �� J � � � � J 	 �� J � � H 	 J 	 	� J � G � q z G �� J � 
 H p q � � H G � � � H� ) � � � p q � 	� ) � � H p q � )� ) � G � 	 � � �� ) � 
 H G � � � H � 	 H G� F � � � 	 
 � F� F � � H � H � �� F � G � 	 J � �� F � 
 H G H � � � ) 
 )� � � � � 	 G F� � � � H 	 � � 	� � � G � 	 G )� � � 
 H 	 ) F 
 ) G J� � � � � G G F� � � � H 	 J J� � � G � 	 F H� � � 
 H G G � 	 	 J 	 )� � � �  J ) 
 � G � J� � � v � � � � � � ( � V � ( � V � ( � V' � � � � � �  	 � F �� � � W � J � G � � 
 � 
 HX �  ( � 	 H � J J� ( ! ( Y ( � ( F J J � ( J F �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � G

� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � * �  � � �� � � � � � # � � � � �Z [ \ ] [ ^ _ Z \ [` c d e f g h g i g h g j { l h \ m ln o� 	 � � � 
 
 H� 	 � � H G G )� 	 � G � 
 H 
� 	 � 
 H G � 
 
 ) � ) H� � � � � 
 G �� � � � H G 
 �� � � G � 	 
 
� � � 
 H G � 	 H 	 � K K� 	 � � � G 
 �� 	 � � H G 
 �� 	 � G � 
 G J� 	 � 
 H G � G 
 ) � K K� G � � � G s p� G � � H � s |� G � G � 	 s r� G � 
 H � K r r � F �� 
 � � � G G 
� 
 � � H H 
 	� 
 � G � 
 G J� 
 � 
 H 	 � 
 G J � H �� H � � � 	 G 	� H � � H K 	 �� H � G � H 
 K� H � 
 H J 	 � G 	 � G �� K � � � K 	 F� K � � H K G 	� K � G � K 	 F� K � 
 H � J G H 	 � � � �� J � � � F 	 	� J � � H � G 	 G� J � G � � � � F� J � 
 H � 
 
 J � J ) �� ) � � � � � � 
� ) � � H � K � J� ) � G � � F � G� ) � 
 H � J K G � � H 
� F � � � � K � F� F � � H G � H� F � G � 	 H � G� F � 
 H G � � � � K 
 G� � � � � 	 
 � K� � � � H G 	 � �� � � G � G G � K� � � 
 H 	 F � � ) 	 
 H� � � � � p q � �� � � � H p q J� � � G � q y J� � � 
 H r u � 
 � K G �� � � �  H ) 
 � G H �� � � v � � � � � � ( � V � ( � V � ( � V' � � � � � �  � F G H� � � W � � � � � � G � � �X �  ( � 
 � � F �� ( ! ( Y ( � ( K F � � ( ) K 


PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � * �  � � �� � � � � � # � � � � �Z [ \ ] [ ^ _ Z b }` c d e f g h g i g h g j ~ l h \ m ln o� 	 � � � H G F� 	 � � H 
 G H� 	 � G � ) 
 K� 	 � 
 H H 	 	 	 F � 
 F� � � � � 
 G K� � � � H J 	 J� � � G � 	 s �� � � 
 H G � K p q � 
 G� 	 � � � G s p� 	 � � H G p s� 	 � G � � 	 K� 	 � 
 H 
 � � G H � G )� G � � � 	 	 F� G � � H G G K� G � G � � 	 K� G � 
 H � J G J � 	 )� 
 � � � 
 	 )� 
 � � H � G �� 
 � G � � 	 H� 
 � 
 H � K � G F K� H � � � � 	 �� H � � H � 	 
� H � G � 	 	 �� H � 
 H K � � G 	 F )� K � � � 
 	 �� K � � H H � )� K � G � H � K� K � 
 H J 	 � 	 	 J J� J � � � ) � F� J � � H K � )� J � G � H � G� J � 
 H � G G 	 � � K �� ) � � � K � )� ) � � H H H� ) � G � � � )� ) � 
 H 	 � 
 	 K G J� F � � � � � )� F � � H � 
 � H� F � G � � � H� F � 
 H � K H � K G 
� � � � � � H G� � � � H � J K� � � G � 	 
 
� � � 
 H s p F F � � 
� � � � � p y H� � � � H s u G� � � G � r u 
� � � 
 H G 
 � K 	 H � J� � � �  
 J ) F F �� � � v � � � � � � ( � V � ( � V � ( � V' � � � � � �  � 
 K F� � � W � � � 
 H � � � G �X �  ( � J � � H J� ( ! ( Y ( � ( ) G ) � ( ) � )

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � v  � & &� � � � � � # � � � � �� � � � � � � � � � � � q � � � � q � � � � p � � � � s � � � � � r � � � r � � � � � y � � � � y � � � y � � � � � y � � �� � � � � � � � � � � � � � � � � � � � � � � � � � y � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �t r � t p � uq u s t u t u t t t t t t t |t u � t t t y t t t u t t t t t t t |t q � t t t r t t t t t t t t t t t rt p � t t t u q t u t t t t t t t t st s � t t t q p u u t r t t t t t t t t p zt r � t t u | s p u t u s u t t u t t t t u q qt y � t t t y q q t u y u t t t t t t t z tt | � t t t u t q u s u t q t t t t t t t u u zt � � t t t z s q q t r u t u u t t t t u q st z � t t t | y u | u q u t t u u t t t z zu t � t t t y z u t u u u t u q t t t t � ru u � t t u y s � u | q t t s t t t t � |u q � � t | | u � t s u t u p t t t t u t su p � t t t � � u u p p u t q p t t t t u u uu s � t t u � q u q s y u t q p t t t t u u uu r � t t t u t r q s u p t t t p t t t t u p yu y � t t t u p � u y q q t t u u t t t t u y tu | � t t t u p � q z t q t t u u t t t t u | uu � � t t t u t z u p u r t t t u t t t t u q zu z � t t t | � s u u t t t t t t t t � sq t � t t t p s s t u t t t t t t t t p zq u � t t t p s y u u t t t u t t t t s pq q � t t t u | u t t t t t t t t t t u �q p � t t t u y u t t t t t u t t t t u �� � � � � s u s z y q | s u z y z u s t z q y u t t t u z u q� � � � � � � t � q   | � � q   u s � p   u � t   p � y   t � |   t � t   t � r   u � s   t � u   t � t   t � t   t � t  � �� � � � t t � t t t | � t t t r � t t t t � t t t r � t t t | � t t t � � t t t r � t t t z � t t t � � t t¡ � � � u u t q p u u u s q u u u u q s� � ¢ ¢ � £� � � � u u � t t u p � t t u q � t t u s � t t u u � t t u u � t t u p � t t u u � t t u p � t t¡ � � � u � � u � s | q q s u u u� �� � � � u y � t t u | � t t u y � t t u � � t t u y � t t u r � t t u | � t t¡ � � � u p � q z q r u p u | u

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � v  � & &� � � � � � # � � � � �� � � � � � � � � � � � q � � � � q � � � � p � � � � s � � � � � r � � � r � � � � � y � � � � y � � � y � � � � � y � � �� � � � � � � � � � � � � � � � � � � � � � � � � � y � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �t r � t s � uq t � t t t t t t t t t t t �t u � t t t s q t t t t t u t t t t |t q � t t t p u t t t t t u t t t t rt p � t t t s t t u t t t t t t t t rt s � t t t q r u r t u t t t u t t t t s qt r � t t t y q p � t s t t q u t t t t u t |t y � t t t r s u p u p t t t u u t t t | pt | � t t t � u u | u p t t u q t t t t u t rt � � t t t z p u p q r t t t u u t t t u u rt z � t t t | z u r p u u t q t t t t t u t uu t � t t t | � u q t u t t u q t t t t z su u � t t t u t � u u u u t t t u t t t t u q qu q � � u z | u y p r t t r q t t t t u q zu p � t t t z | u s q r u t t t t t t t u u zu s � t t u u u t q t t p q t u s t t t t u s uu r � t t t u p t u � t | t t t q t t t t u r |u y � t t t u s p q p t r t t u t t t t t u | qu | � t t t u s u q r t q t t t t t t t t u y �u � � t t t u q z u s u r t t t u t t t t u r tu z � t t t � r u | u u t t u t t t t t u t rq t � t t t s q u u t t t t t t t t t t r pq u � t t t p � u t t t t t t t t t t t s �q q � t t t p t | t t t t t t t t t t p |q p � t t t q y q t t t t t t t t t t q �� � � � � q u y y | p u s u r r p s t u s q t q t t t q t z u� � � � � � � t � u   | z � |   u r � t   t � |   q � r   t � q   t � t   t � |   u � t   t � u   t � t   t � t   t � t  � �� � � � t � � t t t r � t t t z � t t t � � t t t z � t t t r � t t t | � t t t y � t t t � � t t¡ � � � z p p � p r u q q u u u r� � ¢ ¢ � £� � � � u q � t t u s � t t u s � t t u q � t t u q � t t u s � t t u q � t t u s � t t u s � t t¡ � � � u u u t q t p r q r s u s u� �� � � � u y � t t u | � t t u � � t t u r � t t u y � t t u r � t t u y � t t¡ � � � u s p q r u | u q u | q

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � G

� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � v  � & &� � � � � � # � � � � �� � � � � � � � � � � � q � � � � q � � � � p � � � � s � � � � � r � � � r � � � � � y � � � � y � � � y � � � � � y � � �� � � � � � � � � � � � � � � � � � � � � � � � � � y � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �t r � t r � uq t u u p t t t t t t t t t t u st u � t t t u q t t t t t t t t t t t u qt q � t t t u p t t t t t t t t t t t u pt p � t t t y t t t t t t t t t t t yt s � t t t u t p t u t t t t t t t t u st r � t t t u p y u t t t t t t t t t q tt y � t t t q z s t q t t t t t t t t p rt | � t t t p | � t q t t t t t t t t s |t � � t t t r � r t t t t t t t t t t y pt z � t t t � | u p t t t t u t t t t t u t uu t � t t t z z u | t q t t t t t t t t u u �u u � t t t u u p q s u p t t t t t t t t u s uu q � � t u s � p p t s t t t t t t t t u � ru p � t t t u p y q | q u t t t t t t t t u y yu s � t t u u s q q p t t t t t t t t t t u y yu r � t t p u r y q y q q t t u t t t t t u z tu y � t t t u q r u z u s t t u t t t t t u r tu | � t t t u t � q t t q t t t t t t t t u p tu � � t t t z p u s u u t t t u t t t t u u tu z � t t t y y u q t q t t u t t t t t � uq t � t t t r q q t t t t t t t t t t r sq u � t t t p | s t q t t t t t t t t s pq q � t t u p r | t q t t t t t t t t s rq p � t t t q | p t u t t t t t t t t p u� � � � � r u y u p q | p � p u t t s u t t t t u z p r� � � � � � � t � p   � p � s   u s � u   t � s   u � y   t � t   t � t   t � q   t � u   t � t   t � t   t � t   t � t  � �� � � � t z � t t t z � t t t r � t t t y � t t t z � t t t z � t t¡ � � � � | u p u q u u t u� � ¢ ¢ � £� � � � u s � t t u q � t t u q � t t u p � t t u q � t t u q � t t¡ � � � u u s � p p q s u � r� �� � � � u r � t t u r � t t u r � t t u r � t t u y � t t u r � t t u � � t t u r � t t¡ � � � p u r y q y q s u u u z t

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � v  � & &� � � � � � # � � � � �� � � � � � � � � � � � q � � � � q � � � � p � � � � s � � � � � r � � � r � � � � � y � � � � y � � � y � � � � � y � � �� � � � � � � � � � � � � � � � � � � � � � � � � � y � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �t r � t y � uq t u y p p t t t t t t t t t q qt u � t t t u s u u t t t t t t t t t u yt q � t t t y p u t t t t t t t t t u tt p � t t t r u t u t t t t t t t t |t s � t t t y t t t t t t t t t t t yt r � t t t � q t t t t t t t t t t u tt y � t t t q t t t u t t t t t t t t q ut | � t t t q q � t t t t u u t t t t p qt � � t t t p q y u p t t t t t t t t s qt z � t t t s q � t u t t t t t t t t r uu t � t t t � t u z t t t t t t t t t t z zu u � t t u u q z p t t u t t u t t t t t u y qu q � � t u q s q p t u t t t u t t t t u s zu p � t t q u q q u y t p t t t t t t t t u s pu s � t t t u q | u t t u t t t t t t t t u p �u r � t t u u t z u | t u t t t t t t t t u q �u y � t t t � y z t u t t t t t t t t z yu | � t t q � u u q u u t t u t t t t t z �u � � t t t y q z q p t t t u t t t t | |u z � t t t s y z t p t t t q t t t t y tq t � t t t q z � t t t t t t t t t t p |q u � t t t q r � t u t t t t t t t t p sq q � t t t u t q t t t t t q t t t t u sq p � t t t u r q t t t t t t t t t t u |� � � � � y u q u y q t y z q q t t p | t t t t u s y z� � � � � � � t � s   � q � �   u s � t   t � y   u � r   t � t   t � t   t � q   t � r   t � t   t � t   t � t   t � t  � �� � � � t z � t t t | � t t t t � t t t � � t t t | � t t t | � t t t z � t t¡ � � � s q � p p u u r u� � ¢ ¢ � £� � � � u p � t t u u � t t u u � t t u p � t t u u � t t u q � t t u u � t t¡ � � � q u q z p t p u u u y q� �� � � � u | � t t u r � t t u r � t t u � � t t u � � t t u | � t t u z � t t u r � t t¡ � � � q u t z u | q p u q u q �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � & � � � #� � � � � � # � � � � �� � � � � � � u u r q t q r p t p r s t s r r t r r y t y r | t � � � � � � r � ¤ � ¥ �� � � � u s u z q s q z p s p z s s s z r s r z y s y z z z z z   � � � � ¦ � � ¢t r � t p � uq t t t O u t q q t t t t t | § p �t u � t t t t t t O t p u u t t t t | s q s ut q � t t t t t t u t u q t u t t t r § s rt p � t t t t t t t t u q u t t t t s § s |t s � t t t t t t t r � u r y p O t t p z r p s |t r � t t t t t q t y q u r u N N � u t t u q q r q s |t y � t t t t t t t y u s p s q r T q t t z t r p s �t | � t t t t t u q T q z s r p t q u t t u u z r u s yt � � t t t t t t q r p t Q Q q y y t t t U O L r u s |t z � t t t t t t u z L Q p p z q t t t z z s � s su t � t t t t t t q u p q | q | u r t u t t � r r t s ru u � t t t t t t t U U q y p s u u Q t t t � | r t s ru q � � t t t U t p p t s u O L r t t t u t s r u s |u p � t t t t t t t u u q z s q q s s U t t U U U r u s yu s � t t t t t t U u u N O L T u s s t t t u u u s z s ru r � t t t t U t q U O p z s � q | y t U t u p y r u s yu y � t t t t t t N y Q P r | p t | t t t u y t r u s yu | � t t t t t t p z s | R L N M U S t t t U P U r u s |u � � t t t t t t t u t p � r u q s r U t t u q z r u s yu z � t t t t t t u s q | p t u | s u t t � s r u s yq t � t t t t t t u r u u u p � u t t t p z r t s rq u � t t t t t t p p u s u z p u t t t s p s � s sq q � t t t t t t t p | p s u t t t u � r u s rq p � t t t t t t t q | r t s t t t u � r r s y� � � � � t t u y q r u s p r s r | q p p | t � � u t u t u z u q  t � t   t � t   t � u   t � p   u � p   | � r   q � � r   p | � �   u z � s   s � y   t � r   t � u   t � t  � �� � � � t t � t t t u � t t t | � t t t z � t t t � � t t t r � t t t y � t t t s � t t t � � t t¡ � � � q q z s r r r p p z q u q s� � ¢ ¢ � £� � � � u q � t t u s � t t u u � t t u s � t t u s � t t u q � t t u u � t t u p � t t u p � t t¡ � � � u u u u p q s z q s r u u u u� �� � � � u r � t t u y � t t u r � t t u y � t t u | � t t u | � t t u | � t t u � � t t u r � t t u | � t t¡ � � � u p u q r | y s p � u t u u u | u  � � � � u r � ¤ � � � � � � � � � � � p z � � ¨r t � ¤ � � � � � � � � � � � s r � � ¨� r � ¤ � � � � � � � � � � � r u � � ¨z r � ¤ � � � � � � � � � � � r s � � ¨� � � � � u t � � ¨ � � � � � ¦ � � ¢ � s u © r t � � ¨� � � � � � � � � � � � � u q t p� � � � � � � � � � � � � � y q � z  � � � � � � � ª ¡ � ¤ � � � � � � s t � � ¨ � u y u q� � � � � � � � ª ¡ � ¤ � � � � � � s t � � ¨ � � s � p  � � � � � ¦ � � ¢ « � ¥ � � � � � ¬ � s y � � ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � & � � � #� � � � � � # � � � � �� � � � � � � u u r q t q r p t p r s t s r r t r r y t y r | t � � � � � � r � ¤ � ¥ �� � � � u s u z q s q z p s p z s s s z r s r z y s y z z z z z   � � � � ¦ � � ¢t r � t s � uq t t t t t u q p q t t t t � s � s yt u � t t t t t t t q p q t t t t t | s p s qt q � t t t t t t t t q u t q t t t r § s zt p � t t t t t t t t r t t t t t t r s p s qt s � t t t t t t t p z q t | p t t t s q r u s |t r � t t t t t t t q N U s p O L | t t t u t | r u s |t y � t t t t t t t q u q p u q u y u t t | p r p s �t | � t t t t t t U U S u | L L q t u p t t t u t r r p s |t � � t t t t t t u y q y s p q q U L N t t U U Q r p s �t z � t t t t t t t u t q z p z u z s t t t u t u r t s yu t � t t t t t t u u u q � s u | y t t t z s s z s ru u � t t t t t t O u r s q s t u � r t t t u q q r t s ru q � � t t t t t U P s p s � u z q t t t u q z s z s ru p � t t t t t t q z p y s s q t | U t t u u z r u s yu s � t t t t t t t | L M Q N O Q M t t t U L U r u s yu r � t t t t t t u u t s t R T q r u t O t t u r | r u s |u y � t t t t t t u u u p | y � p � U Q q t t U P O r q s |u | � t t t t t t t u u s � r z L S z u t t u y � r q s |u � � t t t t t t u U N Q L s z q r y q t t u r t r t s yu z � t t t t t t O u t p r p | u � p t t t u t r r t s rq t � t t t t t t q | u � q p q u t t t r p s | s sq u � t t t t t t t s q u u � q p t t t s � s � s rq q � t t t t t U t p u s u q r q t t t p | r t s rq p � t t t t t t t y u p r q q t t t q � s | s s� � � � � t t t u u s u | t y u p | z q p y u u q � u q t t q t z u  t � t   t � t   t � t   t � t   t � |   � � u   q z � p   p | � z   u | � p   y � u   t � y   t � t   t � t  � �� � � � t | � t t t | � t t t r � t t t | � t t t r � t t t � � t t t � � t t t � � t t¡ � � � u u t p u s s q s u s p u u r� � ¢ ¢ � £� � � � u u � t t u q � t t u s � t t u s � t t u s � t t u s � t t u p � t t u s � t t¡ � � � q u | s � r p q r � u u s u� �� � � � q q � t t u z � t t u � � t t u � � t t u r � t t u | � t t u y � t t u r � t t u y � t t¡ � � � u q u p r s y z s t u r q u | q  � � � � u r � ¤ � � � � � � � � � � � p z � � ¨r t � ¤ � � � � � � � � � � � s r � � ¨� r � ¤ � � � � � � � � � � � r u � � ¨z r � ¤ � � � � � � � � � � � r r � � ¨� � � � � u t � � ¨ � � � � � ¦ � � ¢ � s u © r t � � ¨� � � � � � � � � � � � � u p q t� � � � � � � � � � � � � � y p � u  � � � � � � � ª ¡ � ¤ � � � � � � s t � � ¨ � u | y y� � � � � � � � ª ¡ � ¤ � � � � � � s t � � ¨ � � s � s  � � � � � ¦ � � ¢ « � ¥ � � � � � ¬ � s y � � ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � G

� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � & � � � #� � � � � � # � � � � �� � � � � � � u u r q t q r p t p r s t s r r t r r y t y r | t � � � � � � r � ¤ � ¥ �� � � � u s u z q s q z p s p z s s s z r s r z y s y z z z z z   � � � � ¦ � � ¢t r � t r � uq t t t t O p s s u t t t t u s s y s qt u � t t t t t t u p s p u t t t t u q s y s qt q � t t t t t t t u r s q u t t t u p s � s yt p � t t t t t t u q u u u t t t t y § s ut s � t t t t t t u t | q p u t t t u s r u s rt r � t t t t t t t t | z s t t t t q t r t s yt y � t t t t t t t t u t u p z p t t t p r r q s �t | � t t t t t t t p u q u z � p O t t s | r q s |t � � t t t t t t t r u � q p z M t t t y p r p s |t z � t t t t t t t M O Q L R U Q | t t t U S U r u s yu t � t t t t t t t p s t r u q t s t t t u u � r t s yu u � t t t t t t t U T s | s z q s q t t t u s u s z s ru q � � t t t t R u | r r y r N S M N t U U M Q r t s yu p � t t t t t t q u y s | R P q r y p t t u y y r t s yu s � t t t t t t u z R S y r q y r t t t u y y r t s yu r � t t t t t t u U Q r � P Q N S U S U t t U T S r u s yu y � t t t t t t t u u Q T r z u z q t t t u r t s z s ru | � t t t t t t u u t s s r p u � s t t t u p t s z s ru � � t t t t t t t r r q p y u s p t t t u u t s z s ru z � t t t t t t u | p y q q u t s u t t � u r t s rq t � t t t t t t q u q q t u � q t t t t r s s | s pq u � t t t t t t q | u | z y u u t t s p s z s sq q � t t t t t t N z u � u u p t u t t s r s | s pq p � t t t t t t u | u t u u u u t t t p u s | s p� � � � � t t t t q r u | q y r y | u r q � u | p u q t u u z p r  t � t   t � t   t � t   t � t   u � p   � � z   p p � z   p | � t   u s � r   p � �   t � y   t � t   t � u  � �� � � � t t � t t t z � t t t z � t t t z � t t t z � t t t � � t t t | � t t t z � t t¡ � � � q � q r s y u r � q u t u� � ¢ ¢ � £� � � � u q � t t u u � t t u s � t t u p � t t u q � t t u q � t t u q � t t u q � t t u q � t t¡ � � � y u z y t y | p t � p u u � r� �� � � � q q � t t u r � t t u y � t t u r � t t u r � t t u r � t t u r � t t u r � t t¡ � � � p u r r z | r p t u t u u z t  � � � � u r � ¤ � � � � � � � � � � � p z � � ¨r t � ¤ � � � � � � � � � � � s s � � ¨� r � ¤ � � � � � � � � � � � r t � � ¨z r � ¤ � � � � � � � � � � � r s � � ¨� � � � � u t � � ¨ � � � � � ¦ � � ¢ � s t © s z � � ¨� � � � � � � � � � � � � u q y u� � � � � � � � � � � � � � y r � q  � � � � � � � ª ¡ � ¤ � � � � � � s t � � ¨ � u r � y� � � � � � � � ª ¡ � ¤ � � � � � � s t � � ¨ � � q � t  � � � � � ¦ � � ¢ « � ¥ � � � � � ¬ � s r � � ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � �  � � � � � 	 � �� � � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # & � � $ ' ( � �  & � � � 	 	 ) ) 	 � & � � � #� � � � � � # � � � � �� � � � � � � u u r q t q r p t p r s t s r r t r r y t y r | t � � � � � � r � ¤ � ¥ �� � � � u s u z q s q z p s p z s s s z r s r z y s y z z z z z   � � � � ¦ � � ¢t r � t y � uq t t t t u s z y t u t U t q q s y s pt u � t t t t t t t q z s t u t t t u y s r s st q � t t t t t t t u s s t u t t t u t s y s rt p � t t t t t t t q p q t t t t t | s p s qt s � t t t t t t u u u u q t t t t y § s st r � t t t t t t t u q s p t t t t u t r t s |t y � t t t t t t t u s r � O t t U q u r p s �t | � t t t t t t O q z u u y q t t t p q r u s yt � � t t t t t t t Q z q u r q t t t s q r t s yt z � t t t t t t t p U S O O U L u U t t Q U r u s |u t � t t t t t t t r p z s p u u u t t t z z s z s ru u � t t t t t U u p s z P R q r r O t t U R O r t s yu q � � t t t t O u y s | r t O M r t U t u s z r u s ru p � t t t t t t t U T s s r z u p R q t t u s p s z s ru s � t t t t t t t u q Q N r p u � q t t t u p � s z s ru r � t t t t t t q U P L R s s u y q u t t U O M s z s ru y � t t t t t t t r q � s s U P q t t t z y r t s yu | � t t t t t t t p q | L Q u y L N t t z � r u s |u � � t t t t t t t u u u z q y u | s t t t | | r u s yu z � t t t t t t R p q q u | � s t t t y t r t s rq t � t t t t t t p r u z y p u t t t p | s | s pq u � t t t t t t p y u | | u t t t t p s s r s qq q � t t t t U t q t p | u t t t t u s s � s qq p � t t t t t t u p | s q t t t t u | s | s p� � � � � t t u u q s u p t s � t r y u q u s s y z q u u s y z  t � t   t � t   t � u   t � u   u � y   � � �   p q � |   p � � q   u s � y   p � u   t � y   t � u   t � u  � �� � � � t | � t t t � � t t t z � t t t z � t t t z � t t t y � t t t z � t t t t � t t t y � t t t z � t t¡ � � � q r u t q q u s q u u u r u� � ¢ ¢ � £� � � � u u � t t u q � t t u p � t t u s � t t u u � t t u q � t t u p � t t u u � t t u q � t t u u � t t¡ � � � u q u z r p | y q � y q u u y q� �� � � � q q � t t u z � t t u r � t t u r � t t u | � t t u y � t t u | � t t u | � t t u r � t t¡ � � � u y u | s y s r u | s p u q �  � � � � u r � ¤ � � � � � � � � � � � p z � � ¨r t � ¤ � � � � � � � � � � � s s � � ¨� r � ¤ � � � � � � � � � � � r t � � ¨z r � ¤ � � � � � � � � � � � r s � � ¨� � � � � u t � � ¨ � � � � � ¦ � � ¢ � s u © r t � � ¨� � � � � � � � � � � � � z y t� � � � � � � � � � � � � � y r � s  � � � � � � � ª ¡ � ¤ � � � � � � s t � � ¨ � u q t q� � � � � � � � ª ¡ � ¤ � � � � � � s t � � ¨ � � u � z  � � � � � ¦ � � ¢ « � ¥ � � � � � ¬ � s r � � ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + , � ! � � �� � � � � � $ � � � �  - . / 0 . 1 2 3 4 / 5 3 6 7 8 0 9 - / . - : ; 4 < ; = : > ? > @ A B > 0 / C > D / 5= 9 E > A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F� 	 � � � H 
 * � � I 	 � � 
 I J 
 I K K K K K K * 
 *� 	 � � I L 
 J L I � * I * � L I M K K K K K K J I 
� 	 � L � L I 	 � 
 H H I � J L J K K K K K K 
 
 H� 	 � 
 I � I L L I H L 
 � � 
 
 * K K K K K K I 
 M� � � � � � I L 
 
 � J 
 * � L I 
 K K K K K K H 
 M� � � � I � L H L I 
 H I * � � 
 H K K K K K K I 
 *� � � L � L 
 I � L � 
 I � H 
 
 K K K K K K L 
 	� � � 
 I L J � L 
 * J 
 * � � I 	 K K K K K K H I I� 	 � � � 	 J 	 	 L M I I L 
 L * K K K K K K L I �� 	 � � I 	 I I � L * L N N * I � K K K K K K 
 I �� 	 � L � 	 I L L I 
 	 O P J 
 H K K K K K K 
 I J� 	 � 
 I 	 H I I I M 	 P Q 
 
 
 K K K K K K L I *� L � � � � 
 H H I H * N P L Q O K K K K K K 
 I �� L � � I I H H 
 I � L 
 H H Q R K K K K K K 
 I 	� L � L � L H H I H � I I H L P S K K K K K K 
 P R� L � 
 I I I H 
 J 	 
 I 
 	 Q N K K K K K K 
 N O� 
 � � � 	 H 	 M I M 	 
 M 	 
 J K K K K K K 
 N Q� 
 � � I H H 	 � � H * L I � J 
 L K K K K K K H N P� 
 � L � � L 
 H M O T L I 
 
 
 � K K K K K K J I L� 
 � 
 I � J I L � � O N � � H � � 
 I K K K K K K � � I *� I � � � � 
 Q S * U U I H J 	 L J K K K K K K J H �� I � � I � * O N � * O V M L I I L J K K K K K K � 	 I 
� I � L � � J O N � * I 
 M I L H 
 � K K K K K K � 	 I H� I � 
 I L � N P � H H � * I M � � L 
 K K K K K K � H I 	� H � � � 	 H L M 	 L I � � 	 I � * 
 � K K K K K K � J 
 I� H � � I L � 
 H 
 H I � � H I L � � L M K K K K K K 	 H 
 J� H � L � I I 
 L 
 M H L � * I H � H L L K K K K K K L 
 
 M� H � 
 I H 
 
 
 I 	 
 J 	 * 
 � � * L J K K K K K K 
 � 
 	� J � � � H J 	 J H 	 L 
 L � L 
 � 
 	 M K K K K K K 
 L L �� J � � I H 	 	 L U W 
 � 	 I L L � L L I K K K K K K Q N L L� J � L � U V 
 
 U R 
 � 
 � L � � � 	 I K K K K K K N R L I� J � 
 I U N L H U S 
 L L 
 L H 	 � L � K K K K K K N O L H� * � � � P P L L P Q 
 � 	 * 	 * 	 � 	 J K K K K K K Q N L 	� * � � I P O 	 I I M L 
 L J 	 * � * 	 I K K K K K K 
 I 	 *� * � L � H L 	 L I * 	 � 
 � L L 	 � 	 * K K K K K K 
 H 	 H� * � 
 I I J L 	 J M 	 � 
 � 	 L L � L � K K K K K K I 	 	 H� M � � � I * 	 
 
 	 	 H L 
 � * 	 I 	 � K K K K K K 
 � 	 	� M � � I 
 � 	 H 
 I 	 � 
 	 	 � L � � H K K K K K K L M 	 �� M � L � 
 H � H I H � M 
 M 	 	 
 M � * K K K K K K I � � M� M � 
 I L I 	 	 I * � I I � 	 I L M 	 � K K K K K K 
 H 	 �� � � � � L 
 � H 
 � � J L M � M L 
 � J K K K K K K L J � J� � � � I L M 	 * 
 J 	 � N N � 
 Q R M K K K K K K 
 H � *� � � L � L * � M L M 	 � P T � 
 Q V � J K K K K K K 
 I � *� � � 
 I 
 � * I � 	 * N Q � 
 Q P � L K K K K K K 
 * � H� � � � � I 
 � L L 
 � L Q W � J Q P 	 K K K K K K 
 
 � �� � � � I 
 � � � 
 	 � L I 	 	 * L * M K K K K K K 
 L � I� � � L � L J � 	 I � � � 
 H 	 � L H H K K K K K K 
 	 � 	� � � 
 I I 	 M L M 	 � H M M 
 J � � K K K K K K I 	 � 	� � � � ! � L M I � M * � � 
 
 L 	 � H L � � J H � M I 
 * 	 * � H 	 * � � � � � � � � * L � M � 
( � �� � � � ! L L J I L I � H L � L � 	 
 I H � � � L � * JX � � ! � � & 
 � ) L X I * ) J X 
 � ) 	 X I * ) * X L I ) I X H 
 ) I X L L ) J X H H ) L X � ) � X � ) � X � ) � X � ) � X � ) � X � ) � X L * ) L X H � ) J X� � � Y � J � L � � I � � � � J � � I � 
 � L � � � � � I � 	 � � I � � � � I � L � � � � J � � I � L � L �Z � ! ) 	 M * 	 I I L � J L � I 	 � 	 	 I � � J I 	 � 
 	 � � 	 L �� ) " ) + ) � ) * J H � ) * I � � ) * M � � ) * H H � ) * I I � ) * 	 H � ) M I � � ) J L M � ) * J J � ) M � L ( �  ( � L � � M 	   ( � L � � M 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + , � ! � � �� � � � � � $ � � � �  [ \ ] ^ \ _ ` a b ca d e f g h i h j h i h k l m i ] n mo p� 	 � � � H 
 *� 	 � � I L 
 J� 	 � L � L I 	� 	 � 
 I � � L I L 	 � �� � � � � � I L� � � � I � L H� � � L � L 
 I� � � 
 I L * J � 	 � I� 	 � � � 	 J 	� 	 � � I 	 I I� 	 � L � 	 I L� 	 � 
 I 	 * H I 	 
 I� L � � � � 
 H� L � � I I H H� L � L � L H H� L � 
 I I � 
 I H 	 L 
� 
 � � � 	 H 	� 
 � � I H H 	� 
 � L � � L 
 H� 
 � 
 I � J L * I L 	 	 L� I � � � � 
 q r� I � � I � * s t� I � L � � J s t� I � 
 I L � J M t u 	 I I� H � � � 	 H L M� H � � I L � 
 H� H � L � I I 
 L� H � 
 I H 
 � J I 
 
 � J 	� J � � � H J 	 J� J � � I H 	 	 L� J � L � v w 
 
� J � 
 I v t 	 M 
 L H � L �� * � � � u u L L� * � � I u s 	 I� * � L � H L 	 L� * � 
 I I J 	 I L L 	 � � L� M � � � I * 	 
� M � � I 
 � 	 H� M � L � 
 H � H� M � 
 I L I � J M 	 	 * *� � � � � L 
 � H� � � � I L M 	 *� � � L � L * � M� � � 
 I 
 � � I � * J �� � � � � I 
 � L� � � � I 
 � � �� � � L � L J � 	� � � 
 I I 	 � * L M 
 
� � � � ! � L M I � M * �� � � x � � � � � � ) � X � ) � X � ) � X( � � � � � � ! L L J I� � � Y � J � L � � I � � �Z � ! ) 	 M * 	 I I� ) " ) + ) � ) * J H � ) * I �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + , � ! � � �� � � � � � $ � � � �  [ \ ] ^ \ _ ` y ^ da d e f g h i h j h i h k z m i ] n mo p� 	 � � � � � I 	� 	 � � I L I �� 	 � L � � 
 H� 	 � 
 I L � J I H 	 � I� � � � � 
 
 �� � � � I L I 
� � � L � � L �� � � 
 I L � � 
 * � J L� 	 � � � 	 L M� 	 � � I � L *� 	 � L � L I 
� 	 � 
 I I � � I M � M �� L � � � H I H� L � � I 
 I �� L � L � I H �� L � 
 I 
 � M J 	 	 L M� 
 � � � M I M� 
 � � I � � H *� 
 � L � M s {� 
 � 
 I � � L * s t 	 J 
� I � � � * v v� I � � I � * s w� I � L � � * I 
� I � 
 I � H H � H � 	 J 	� H � � � 	 L I �� H � � I 
 H I �� H � L � 
 M H L� H � 
 I I 	 � J � 
 J 	 � �� J � � � H 	 L 
� J � � I v | 
 �� J � L � v } 
 �� J � 
 I v r L � I 
 L � I M� * � � � u q 
 �� * � � I I M L 
� * � L � I * 	 �� * � 
 I J M 	 H � 	 � � � J� M � � � 
 	 	 H� M � � I 
 I 	 �� M � L � I H � M� M � 
 I I * 	 � � � I * �� � � � � 
 � � J� � � � I 
 J 	 �� � � L � L M 	 �� � � 
 I I � � J H 	 * * I� � � � � L 
 � L� � � � I 
 	 � L� � � L � I � � �� � � 
 I L M � H H 	 � I *� � � � ! � 
 
 L 	 � H L� � � x � � � � � � ) � X � ) � X � ) � X( � � � � � � ! L I � H� � � Y � J � � I � 
 � L �Z � ! ) L � J L � I� ) " ) + ) � ) * M � � ) * H H

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � L

� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + , � ! � � �� � � � � � $ � � � �  [ \ ] ^ \ _ ` [ ] \a d e f g h i h j h i h k ~ m i ] n mo p� 	 � � � � � 
 I� 	 � � I * I *� 	 � L � H I �� 	 � 
 I L 	 * 
 � � M L� � � � � J 
 *� � � � I H I *� � � L � 
 I �� � � 
 I J 	 
 
 * 	 � I� 	 � � � I I L� 	 � � I L t t� 	 � L � 	 s u� 	 � 
 I 	 � 	 u q 	 
 *� L � � � * t u� L � � I L 
 H� L � L � I I H� L � 
 I 
 	 � I 
 	 � 	� 
 � � � 	 
 M� 
 � � I L I �� 
 � L � L I 
� 
 � 
 I � � � M H � 	 � I� I � � � I H J� I � � I M L I� I � L � M I L� I � 
 I * L � I M 	 � 
� H � � � � 	 I �� H � � I � H I L� H � L � � * I H� H � 
 I 	 * J 
 
 � 	 � �� J � � � L � L 
� J � � I 	 I L L� J � L � 
 � L �� J � 
 I L 
 � 	 M L H � L 
� * � � � 	 * 	 *� * � � I L J 	 *� * � L � 
 � L L� * � 
 I 
 � � 
 H 	 L � � 	� M � � � L 
 � *� M � � I 
 	 	 �� M � L � 
 M 	 	� M � 
 I I � � J I 	 I * H� � � � � L M � M� � � � I t t � 
� � � L � u { � 
� � � 
 I t q 	 � � � 
 H �� � � � � q | � J� � � � I I 	 	 *� � � L � 
 H 	 �� � � 
 I H M 	 � * M J 
� � � � ! � � J H � M I 
� � � x � � � � � � ) � X � ) � X � ) � X( � � � � � � ! L � L �� � � Y � � � � I � 	 � � IZ � ! ) 	 � 	 	 I �� ) " ) + ) � ) * I I � ) * 	 H

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + , � ! � � �� � � � � � $ � � � �  [ \ ] ^ \ _ ` [ c �a d e f g h i h j h i h k � m i ] n mo p� 	 � � � J 
 I� 	 � � I � L I M� 	 � L � J L J� 	 � 
 I � 
 
 � 
 * � * M� � � � � � L I 
� � � � I � � 
 H� � � L � H 
 
� � � 
 I � � 
 � I 	 � M H� 	 � � � 
 L *� 	 � � I * I �� 	 � L � J 
 H� 	 � 
 I 
 	 L 
 
 � J M� L � � � L q s� L � � I H q }� L � L � L u r� L � 
 I 	 � 
 q t 	 � 
� 
 � � � 	 
 J� 
 � � I J 
 L� 
 � L � 
 
 �� 
 � 
 I � � 
 
 I � J I� I � � � 	 L J� I � � I I L J� I � L � H 
 �� I � 
 I � � 	 L L 
 � 
 *� H � � � * 
 �� H � � I � � L M� H � L � � H L L� H � 
 I � * I 	 L J � 
 M� J � � � � 
 	 M� J � � I � L L I� J � L � � � 	 I� J � 
 I 	 � I * L � � 	 �� * � � � 	 � 	 J� * � � I � * 	 I� * � L � 	 � 	 *� * � 
 I L � * M L � � � �� M � � � 	 I 	 �� M � � I L � � H� M � L � 
 M � *� M � 
 I L M � 
 L 	 � J I� � � � � L 
 � J� � � � I q } M� � � L � q w � J� � � 
 I q u � H L � L I H� � � � � q u 	� � � � I L * M� � � L � L H H� � � 
 I 
 J � H J � � 	 J� � � � ! * 	 * � H 	 *� � � x � � � � � � ) � X � ) � X � ) � X( � � � � � � ! 	 
 I H� � � Y � � � � I � L � � �Z � ! ) � J I 	 � 
� ) " ) + ) � ) M I � � ) J L M

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + x ! � & &� � � � � � $ � � � �  � � � � � � � � � � � � { � � � � { � � � � } � � � � q � � � � � t � � � t � � � � � u � � � � u � � � u � � � � � u � � �� � � � � � � � � � � � � � � � � � � � � � � � � � u � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �w t � w } � |{ w | { w | w w w w w w w w w | }w | � w w w s | w w w w w w w w w w vw { � w w w s w | w w w w w w w w w vw } � w w w | | } w w w w w w w w w w | qw q � w w w } { } w | w w w { w w w w } vw t � w w w q t { q { t { w | w w w w w s rw u � w w | | { u } u w v { w | | w w w w | s tw s � w w w { { s q v { | { | w { | | w w w { r qw v � w w w { w q } r | u w w { | w w w w { t }w r � w w w | { r } v w | w w w w | w w | w | s r| w � w w w | | r { | | t { w } w w w w w | t || | � w w w | q w } w } v | w | w w w w w | v }| { � � w | t u } q w s { w w | w w w w { w w| } � w w | | t u } t { t | w } | | w w w { w t| q � w w w | r | q } | s | w { w w w w w { q t| t � w w w | v | q u | { { w { w w w w w { } q| u � w w w | s t q | | } | w | w | w w w { { }| s � w w | | v r t u | u w w { w w w w w { t t| v � w w w | q u | r w q w w { | w w w w | s {| r � w w w | | } | t w { w w w w w w w w | } w{ w � w w | r s | } w | w w | w w w w w | | }{ | � w w w s t | | w { w w w w w w w w v v{ { � w w w u w r w | w w w | w w w w s |{ } � w w w } s t w | w w w | w w w w q q� � � � � q { u } t t s w | s r u | t w { } | | } w | w } } s t� � � � � � � w   | ¡ s v   | ¡ | u   r ¡ w   t ¡ {   v ¡ w   q ¡ w   w ¡ w   s ¡ w   } ¡ w   | ¡ w   w ¡ w   w ¡ w   w ¡� �� � � � w u � w w w s � w w w s � w w w t � w w w s � w w w t � w w w s � w w w q � w w w s � w w w r � w w w s � w w¢ � �   | { { s q v { | { { { { | | { r q� � £ £ � ¤� � � � | } � w w | q � w w | q � w w | | � w w | | � w w | { � w w | } � w w | { � w w | } � w w | q � w w¢ � �   | | r | q } } v { } | | { q t� �� � � � | s � w w | s � w w | s � w w | t � w w | s � w w | t � w w | t � w w | v � w w | u � w w | s � w w¢ � �   | | v r t u | u { { | | { t t

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + x ! � & &� � � � � � $ � � � �  � � � � � � � � � � � � { � � � � { � � � � } � � � � q � � � � � t � � � t � � � � � u � � � � u � � � u � � � � � u � � �� � � � � � � � � � � � � � � � � � � � � � � � � � u � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �w t � w q � |{ w | } } | w w w w w w w w w | sw | � w w w s { | w w w w w w w w w | ww { � w w w | w | w w w w w w w w w w | |w } � w w w | u } w w w w w w w w w w | rw q � w w | } { { w | | w w | w w w w } vw t � w w w } s | v | } w w w | w w w w u ww u � w w w | | u q | | v } w w | w w w w | s ww s � w w w { q | t r w | w { w w { | w w w } | tw v � w w w { w } q q | u w w { } | w w w { u ww r � w w | | q { q { | u | w { u w w w w { w || w � w w w | { v } u { t w w | q w w w w | s u| | � w w w | { w } } w t w w q q w w w w | u u| { � � w | t t } q | v w w { } | w w | { w t| } � w w w | } { { r { u | w | { w w w w | s }| q � w w w | q q } u | u w w } w w w w w | r w| t � w w w | v r q w { { | w q | w w w w { } r| u � w w | { | q q v | q | w } w | | w w { s q| s � w w w { | s q s w t w w } w w w w w { s {| v � w w | | u v } t w s w w w w w w w w { | || r � w w w | } { { } w q w w w w w w w w | t r{ w � w w w | w { | { w | w w w { w w w w | | s{ | � w w w u r v w } w w w w w w w w v w{ { � w w w u s | u | | w w w w w w w w v t{ } � w w w q v r | w w w w w w w w w t v� � � � � q { s w { u { | | s r | | w w { t } w q | w | } t w u� � � � � � � w   | ¡ s s   | ¡ | s   s ¡ w   t ¡ {   u ¡ w   } ¡ w   w ¡ w   s ¡ w   r ¡ w   | ¡ w   w ¡ w   w ¡ w   w ¡� �� � � � w q � w w w s � w w w s � w w w w � w w w s � w w w u � w w w v � w w w r � w w w s � w w w s � w w¢ � �   | { q | t r | | w } { u | } | t� � £ £ � ¤� � � � | { � w w | q � w w | } � w w | { � w w | } � w w | | � w w | | � w w | { � w w | { � w w | { � w w¢ � �   | t t } u { v | q q | | { w t� �� � � � | u � w w | s � w w | u � w w | t � w w | v � w w | t � w w | t � w w { w � w w | u � w w | u � w w | u � w w¢ � �   | { | s q v { s | q { | | { s q

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � L

� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + x ! � & &� � � � � � $ � � � �  � � � � � � � � � � � � { � � � � { � � � � } � � � � q � � � � � t � � � t � � � � � u � � � � u � � � u � � � � � u � � �� � � � � � � � � � � � � � � � � � � � � � � � � � u � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �w t � w t � |{ w { q q w w w w w w w w w w { vw | � w w w { w q w w w w w w w w w w { qw { � w w w | | | w w w w w w w w w w | {w } � w w w | r | w w w w w w w w w w { ww q � w w w | v | w w w w w w w w w w | rw t � w w w { w v w | w w w { w w w w } |w u � w w w t } { | w w w w w w w w w w s qw s � w w w v v } { w s | w w | w w w w | { rw v � w w w | w u } q | t w w w w w w w w | q uw r � w w w | } v { r w u | w | w w w w w | s t| w � w w w | u t } s w u w w { w w w w w { | w| | � w w w | t r q { | u w w w w w w w w { w v| { � � w | t v { v w t w w | w w w w | | r }| } � w w | | u v { v | s w w w w w w w w { w t| q � w w w | r v } v } v w w | w w w w w { q v| t � w w w | u r } u | q w w { w w w w w { | {| u � w w | | s r { r | t w w w w w w w w { | t| s � w w w | u v } r | q | w | w w w w w { | q| v � w w | | t s } w | v w w { | w w w w { w w| r � w w w | w u { q w q w w w w w w w w | } q{ w � w w w r t | q w } w w w w w w w w | | {{ | � w w w s | | t w w w w w w w w w w v u{ { � w w w t t u w w w w w w w w w w u |{ } � w w w t v | u w w w w w w w w w w s q� � � � � } { q w } t | s | w s r } w | w q w w w | } w } w� � � � � � � w   | ¡ s r   } ¡ | s   | ¡ w   } ¡ {   u ¡ w   | ¡ w   w ¡ w   } ¡ w   | ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡� �� � � � w r � w w w v � w w w v � w w w s � w w w s � w w w r � w w w t � w w w r � w w¢ � �   | } v } q | s | | { | s t� � £ £ � ¤� � � � | } � w w | q � w w | | � w w | q � w w | q � w w | { � w w | { � w w | q � w w¢ � �   | | r v q { } v | | { q v� �� � � � | u � w w | u � w w | s � w w | t � w w | v � w w | s � w w | t � w w | v � w w | u � w w¢ � �   | | s r } r | v | { | { | t

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + x ! � & &� � � � � � $ � � � �  � � � � � � � � � � � � { � � � � { � � � � } � � � � q � � � � � t � � � t � � � � � u � � � � u � � � u � � � � � u � � �� � � � � � � � � � � � � � � � � � � � � � � � � � u � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �w t � w u � |{ w } } s | w w w w w w w w w q |w | � w w | } q } w } w w w w w w w w q |w { � w w w | s u w w w w w w w w w w { }w } � w w w r t w w w w w w w w w w | qw q � w w w | { { w w w w w w w w w w | qw t � w w w { } w w w w w w w w w w w { }w u � w w w q w | w w { w w w w w w w w t {w s � w w w q s r w { w w w w w w w w t vw v � w w | u q { { w { w w w w w w w w v rw r � w w w | w w } t w s w w | w w w w w | q }| w � w w } | { { } } w t w w w w w w w w | u }| | � w w | | { t } } { { w w { w | | w w | u s| { � � w | q t } s w t w w { w w w w w | v r| } � w w { | t s { s w v w w { w w w w w | r u| q � w w } | } w } s w v w w | w w w w w | s r| t � w w w | u q { v w s w w q | w w w w { w q| u � w w w | q | { s w u w w w w | w w w | s t| s � w w | | | r { } w } w w { w w w w w | q v| v � w w w | | s { r w { w w | w w w w w | q r| r � w w | r | { q w q w w w w w w w w | { w{ w � w w w v t { } w { w w w w w w w w | | w{ | � w w w u { | | w { w w w w w w w w s t{ { � w w w q q | { w w w w w w w w w w t u{ } � w w w { } q w w w w w w w w w w { s� � � � � | } | r w q q q s } s w w w | t | { | w w { q t u� � � � � � � w   t ¡ s s   t ¡ | v   { ¡ w   | ¡ {   r ¡ w   w ¡ w   w ¡ w   u ¡ w   w ¡ w   | ¡ w   w ¡ w   w ¡ w   w ¡� �� � � � w | � w w w r � w w w r � w w w w � w w w r � w w w r � w w w r � w w¢ � �   | | w w } t | s | | q }� � £ £ � ¤� � � � | q � w w | } � w w | { � w w | | � w w | } � w w | | � w w | | � w w | | � w w | } � w w¢ � �   } | t s } s { v { | | | r u� �� � � � | s � w w | t � w w | v � w w | t � w w | t � w w | t � w w | u � w w | t � w w¢ � �   | | u q { r s q | | { w q

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + & � � � $� � � � � � $ � � � �  � � � � � � � | | t { w { t } w } t q w q t t w t t u w u t s w � � � � � v t � ¥ � ¦ �� � � � | q | r { q { r } q } r q q q r t q t r u q u r r r r r ¡ � � � � § � � £w t � w } � |{ w w { u t w w w w w w w w | } } { { vw | � w w w w | u | w w w w w w w w v { v { sw { � w w w w | q } w w w w w w w w v } w { vw } � w w w w w | { { w w w w w w w w | q { r { vw q � w w w W } { s s w w w w w w w w } v } w { sw t � w w w w s t s | q | w w w w w w w s r } w { vw u � w w w w | t | w } t q } w w w w w w w | s t } | { vw s � w w w | R V W O P v } Q w w w w w w w T S Q } | { vw v � w w w w | q | q r U O } w w w w w w w { t } } | { rw r � w w w w r r w s s } w w w w w w w | s r } { { r| w � w w w w | v s s t q { w w w w w w w | t | } { { v| | � w w w w | v r u u q q W w w w w w w | v } } { { r| { � � w w | q | | w s | N w w w w w w w { w w } { { r| } � w w w } { q | { | t q } w w w w w w w { w t } | { v| q � w w w Q T N W Q W O T } w w w w w w w T Q N } | { v| t � w w w W | v | | s S Q q w w w w w w w { } q } { { r| u � w w w w W S | | r v { { W w w w w w w { { } } { { r| s � w w w w | } W P R s } P w w w w w w w T N N } | { v| v � w w w w u r t u s q w w w w w w w | s { } { { r| r � w w w w r s t q q { w w w w w w w | } w } | { v{ w � w w w w u s } } } | w w w w w w w | | } } | { v{ | � w w w w | w t } { } { w w w w w w w v v } | { v{ { � w w w | | q q } | { | w w w w w w w s | } w { s{ } � w w w w s } w u | w w w w w w w q q { r { s� � � � � w | | { v } | r q } | w v { t q { w w w w w w } } s t¡ w   w ¡ w   } ¡ v   q ¡ t s   u ¡ } {   | ¡ |   u ¡ w   | ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡� �� � � � w q � w w w s � w w w s � w w w v � w w w s � w w w s � w w¢ � �   | } w | s u v s q { r q� � £ £ � ¤� � � � | q � w w | q � w w | q � w w | q � w w | { � w w | | � w w | q � w w¢ � �   q { t | q | s { t | { q t� �� � � � | t � w w | u � w w | s � w w | t � w w | s � w w | u � w w | s � w w¢ � �   | | r | u } r q u | { t t¡ � � � � | t � ¥ � � � � � � � � � � � { q � � ¨t w � ¥ � � � � � � � � � � � { s � � ¨v t � ¥ � � � � � � � � � � � } | � � ¨r t � ¥ � � � � � � � � � � � } q � � ¨� � � � � | w � � ¨ � � � � � § � � £ � { q © } } � � ¨� � � � � � � � � � � � � { s t }� � � � � � � � � � � � � � v |   u ¡� � � � � � � ª ¢ � ¥ � � � � � � } w � � ¨ � r t q� � � � � � � � ª ¢ � ¥ � � � � � � } w � � ¨ � { v   } ¡� � � � � § � � £ « � ¦ � � � � � ¬ � { v � � ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + & � � � $� � � � � � $ � � � �  � � � � � � � | | t { w { t } w } t q w q t t w t t u w u t s w � � � � � v t � ¥ � ¦ �� � � � | q | r { q { r } q } r q q q r t q t r u q u r r r r r ¡ � � � � § � � £w t � w q � |{ w w u v } w w w w w w w w | s { r { uw | � w w w w } } } | w w w w w w w | w } | { vw { � w w w w } t } w w w w w w w w | | } w { sw } � w w w w | | t } w w w w w w w w | r { r { vw q � w w w w v { } s w w w w w w w w } v } w { sw t � w w w w t } t | s } w w w w w w w u w } { { rw u � w w w w | q r } u w } w w w w w w w | s w } { { rw s � w w w | | u W U S W V N Q w w w w w w w R W N } | { vw v � w w w Q | u | q { r q q w w w w w w w { u w } { { vw r � w w w w T Q | | s t t q W w w w w w w { w | } | { v| w � w w w w | { | w } t v } w w w w w w w | s u } | { v| | � w w w W | { r t t q q w w w w w w w | u u } { { v| { � � w | T V W W U u u w w w w w w w w T V N } | { v| } � w w w | r v r P O O w w w w w w w | s } } { { r| q � w w w w | s | w q u t q w w w w w w w | r w } { { v| t � w w w T | s | | t r r u w w w w w w w { } r } { { r| u � w w w w | s | q q W V U q W w w w w w w T O Q } { { r| s � w w w | | | W P R r w O w w w w w w w { s { } { { r| v � w w w { T N | | r u { } w w w w w w w { | | } | { v| r � w w w w r r t t } { w w w w w w w | t r } | { r{ w � w w w w | q s | } | | w w w w w w w | | s } | { v{ | � w w w w q t | { q | w w w w w w w v w } | { v{ { � w w w w | w t q { | w w w w w w w w v t } | { v{ } � w w w w v } v | { w w w w w w w w t v } w { s� � � � � w | } { v | | r v r | | u w u | { w w w w w w } t w u¡ w   w ¡ w   q ¡ v   w ¡ t u   s ¡ } }   | ¡ |   s ¡ w   | ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡� �� � � � w v � w w w r � w w w s � w w w s � w w w s � w w w r � w w w s � w w¢ � �   q { q | v r | w t q | } | t� � £ £ � ¤� � � � | | � w w | { � w w | { � w w | } � w w | } � w w | { � w w¢ � �   | { w | | v u s s { w t� �� � � � | t � w w | v � w w | s � w w | u � w w | s � w w | u � w w | u � w w¢ � �   { { t | u } | w v s | { s q¡ � � � � | t � ¥ � � � � � � � � � � � { q � � ¨t w � ¥ � � � � � � � � � � � { s � � ¨v t � ¥ � � � � � � � � � � � } | � � ¨r t � ¥ � � � � � � � � � � � } q � � ¨� � � � � | w � � ¨ � � � � � § � � £ � { q © } } � � ¨� � � � � � � � � � � � � { v t u� � � � � � � � � � � � � � v |   t ¡� � � � � � � ª ¢ � ¥ � � � � � � } w � � ¨ � | w { {� � � � � � � � ª ¢ � ¥ � � � � � � } w � � ¨ � { r   { ¡� � � � � § � � £ « � ¦ � � � � � ¬ � { v � � ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � L

� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + & � � � $� � � � � � $ � � � �  � � � � � � � | | t { w { t } w } t q w q t t w t t u w u t s w � � � � � v t � ¥ � ¦ �� � � � | q | r { q { r } q } r q q q r t q t r u q u r r r r r ¡ � � � � § � � £w t � w t � |{ w w t | v t w w w w w w w w { v } w { sw | � w w w w } | } s | w w w w w w w { q } | { vw { � w w w w w u u w w w w w w w w | { } { } ww } � w w w w w | u q w w w w w w w w { w } w { vw q � w w w w t | { { w w w w w w w w | r { v { uw t � w w w w | | v | { w w w w w w w w } | } | { rw u � w w w w | q w } | { w w w w w w w s q } { { rw s � w w w w W V s w q t q w w w w w w w | { r } { { rw v � w w w W u v } t | N w w w w w w w | q u } { { rw r � w w w w | w W V U N N { w w w w w w w W O N } | { v| w � w w w | t | { w s v u w w w w w w w { | w } { { r| | � w w w Q s | w r v } N w w w w w w w { w v } { { r| { � � w w } | w } v { t w w w w w w w | r } } { { r| } � w w w w | } | | u s } } w w w w w w w { w t } { { r| q � w w w w W N W R T S P q W w w w w w w T Q U } { { r| t � w w w w W R | { q s } { w w w w w w w { | { } | { r| u � w w w w | } | | s v | q w w w w w w w T W N } { { r| s � w w w w | w | | q U R N W W w w w w w { | q } { { r| v � w w w w | | W T O t v q w w w w w w w { w w } | { v| r � w w w w u s v q u q w w w w w w w | } q } { { r{ w � w w w w s u r } q { w w w w w w w | | { } | { v{ | � w w w w q t v { { { w w w w w w w v u } | { v{ { � w w w w v } w { { | w w w w w w w u | } { { v{ } � w w w w | } } v { } w w w w w w w w s q } | { v� � � � � w u | u r | s | r | w s { u | { | w w w w w } w } w¡ w   w ¡ w   { ¡ t   u ¡ t u   s ¡ } t   q ¡ {   w ¡ w   | ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡� �� � � � w v � w w w s � w w w r � w w w r � w w w v � w w w r � w w¢ � �   | | w | w v t t t | s t� � £ £ � ¤� � � � | | � w w | q � w w | q � w w | q � w w | | � w w | q � w w | q � w w¢ � �   q | t | } { r u t | { q v� �� � � � | t � w w | v � w w | s � w w | s � w w | s � w w | s � w w | u � w w¢ � �   | } | { s v } t | | { | t¡ � � � � | t � ¥ � � � � � � � � � � � { q � � ¨t w � ¥ � � � � � � � � � � � { s � � ¨v t � ¥ � � � � � � � � � � � } { � � ¨r t � ¥ � � � � � � � � � � � } q � � ¨� � � � � | w � � ¨ � � � � � § � � £ � { q © } } � � ¨� � � � � � � � � � � � � { t w t� � � � � � � � � � � � � � v {   s ¡� � � � � � � ª ¢ � ¥ � � � � � � } w � � ¨ � r q s� � � � � � � � ª ¢ � ¥ � � � � � � } w � � ¨ � } |   { ¡� � � � � § � � £ « � ¦ � � � � � ¬ � { r � � ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � �  � � � � � � � � � � � � 	 � �� � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ � � � � � % " � $ & � � ' ( ) � � � � � � � 	 	 * * 	 + & � � � $� � � � � � $ � � � �  � � � � � � � | | t { w { t } w } t q w q t t w t t u w u t s w � � � � � v t � ¥ � ¦ �� � � � | q | r { q { r } q } r q q q r t q t r u q u r r r r r ¡ � � � � § � � £w t � w u � |{ w w P { q | | w w w w w w w w q | } | { vw | � w w w T q { t | w w w w w w w w w q | } | { sw { � w w w w | | q v w w w w w w w w { } } | { rw } � w w w w | | w } w w w w w w w w | q } w { vw q � w w w w | | | { w w w w w w w w | q { r { sw t � w w w w { | t u w w w w w w w w { } } w { vw u � w w w w } } w | v | w w w w w w w t { } { { rw s � w w w w | } u | s Q w w w w w w w t v } { { rw v � w w w w q q t } t q W w w w w w w v r } { { rw r � w w w w } U O N V } w w w w w w w W Q R } { { r| w � w w w w | { | w w t w | w w w w w w w | u } } | { v| | � w w w w v W W W q u { w w w w w w w | u s } | { v| { � � w w W V | | | u u | W w w w w w w | v r } | { r| } � w w w w | w | w s O U | w w w w w w w W S P } { { r| q � w w w w s r t s | P w w w w w w w | s r } { { r| t � w w w w v W W R s u O w w w w w w w T V Q } { { r| u � w w w w t v v O U q w w w w w w w | s t } { { r| s � w w w w t s r t s s w w w w w w w | q v } { { r| v � w w w w t s w s } | w w w w w w w | q r } { { r| r � w w w T W Q u } q w | w w w w w w w | { w } | { v{ w � w w w w v u t } t { w w w w w w w | | w } | { v{ | � w w w w r q | { q | w w w w w w w s t } | { v{ { � w w w w { q } | w | w w w w w w w t u } w { v{ } � w w w w q | q r w w w w w w w w { s } | { v� � � � � w q | } } | } r s v s } q s { w w w w w w { q t u¡ w   w ¡ w   { ¡ t   q ¡ t u   r ¡ } t   t ¡ |   r ¡ w   | ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡ w   w ¡� �� � � � w | � w w w w � w w w r � w w w r � w w w s � w w w v � w w w r � w w¢ � �   { u v s t w q | | q }� � £ £ � ¤� � � � | { � w w | | � w w | } � w w | q � w w | { � w w | } � w w¢ � �   | w | | | s v u | | r u� �� � � � | r � w w | r � w w | t � w w | u � w w | t � w w | t � w w¢ � �   { | q | | } s v s { w q¡ � � � � | t � ¥ � � � � � � � � � � � { q � � ¨t w � ¥ � � � � � � � � � � � { s � � ¨v t � ¥ � � � � � � � � � � � } { � � ¨r t � ¥ � � � � � � � � � � � } q � � ¨� � � � � | w � � ¨ � � � � � § � � £ � { q © } } � � ¨� � � � � � � � � � � � � { w } s� � � � � � � � � � � � � � v {   r ¡� � � � � � � ª ¢ � ¥ � � � � � � } w � � ¨ � s u v� � � � � � � � ª ¢ � ¥ � � � � � � } w � � ¨ � } |   } ¡� � � � � § � � £ « � ¦ � � � � � ¬ � { r � � ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + , � ! � � �� � � � � � $ � � � �  - . / 0 . 1 2 3 4 / 5 3 6 7 8 0 9 - / . - : ; 4 < ; = : > ? > @ A B > 0 / C > D / 5= 9 E > A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F� 	 � � � � H � I J 	 H � I J 	 H K K L 	 I � * I M M M M M M 	 
 	 � N� 	 � � H � 
 � I I � I 	 � * 	 O K P P N 
 � I * M M M M M M 	 N 	 � H� 	 � N � * 	 	 	 � O 	 � 	 � O K Q P � H � I N M M M M M M � 
 	 	 �� 	 � 
 H I 	 � N � H 	 N 	 � N K R R 	 O � * * M M M M M M � O 	 � 
� � � � � H 	 � N � * 	 � 	 	 � 	 	 � N 	 	 	 H M M M M M M � I 	 � *� � � � H � 
 	 � I � � 	 N N � H 	 	 I 	 
 	 � J M M M M M M � O 	 	 
� � � N � � H 	 	 N 	 � 	 H J 	 	 	 	 J � * 	 � � M M M M M M � I 	 N �� � � 
 H J 	 � I � * 	 J N � J 	 � * � J 	 N 	 M M M M M M � H 	 N O� 	 � � � N 	 � J � � 	 
 J 	 � 	 � I � * 	 � 	 M M M M M M � N 	 	 �� 	 � � H J 	 	 
 � N N � � 	 � 	 
 � � H 	 � * M M M M M M � 
 	 
 
� 	 � N � J 	 N I � * 	 J O � H 	 	 H � I K S L M M M M M M � H 	 
 �� 	 � 
 H � J 	 N J � 
 	 	 � � � 	 � 
 � I K P T M M M M M M � H K R U� N � � � 	 � K R T � J K V R � � 	 	 � � 	 K K Q M M M M M M � H K P S� N � � H � 
 K W K 	 H R S R 	 N 	 
 � � � K R K M M M M M M � * K T P� N � N � N H K T P 	 I K W L 	 
 	 � I � H 	 � N M M M M M M 	 O K P S� N � 
 H H 	 K P S 
 � K Q K 	 	 	 � 
 J � * � M M M M M M N � 	 	 �� 
 � � � N I 	 	 
 
 � 	 O 	 N � 	 � * � 	 � * H M M M M M M N � 	 	 	� 
 � � H H J 	 N O J � 	 J O 	 O 	 
 � J 	 � H M M M M M M 
 � 	 
 	� 
 � N � I � 	 O J I O 	 O � 
 N 	 � * 	 � � * I M M M M M M O 	 	 N 
� 
 � 
 H � H H 	 � J � N H 	 H � 	 J 	 	 
 	 � � * * M M M M M M * 
 	 	 �� H � � � � J H 	 H 
 � O � 	 J J H N 	 N H 	 N � J � M M M M M M � � N 	 N 
� H � � H 	 O O 	 
 O 	 * 	 	 O 	 I N � * J N I � J J M M M M M M � J � 	 � *� H � N � N H � 	 N � N 	 O 	 H I � � 
 	 	 	 
 J � J I M M M M M M 	 � J 	 	 N� H � 
 H N 
 * 	 
 J N � I 	 H � � � * � * H 
 O � * 
 M M M M M M 	 � H 	 � O� O � � � N N 
 � 
 I N N � 	 � * � N � � * N O 	 � * � M M M M M M 	 � 
 � * 	� O � � H N O � 	 � O N 
 O 	 � � � 
 � � J N H O � J N M M M M M M 	 	 O � I �� O � N � N I 
 � I 	 N 
 	 	 � 	 � 	 � � J N H I � O J M M M M M M 	 	 I � * 
� O � 
 H N 
 
 � N 	 N � O � O 
 I H � * 
 O � � 
 O M M M M M M 	 � 
 � H O� J � � � R Q K � N N R P L � O O � � H � 
 
 J � � 
 	 M M M M M M K K K � 
 O� J � � H R V W � N I R T Q � H 
 � H N � 
 � I N � � J M M M M M M K Q U � N *� J � N � P K K � 
 H R T U � N N � 
 N � 
 � I I � 	 H M M M M M M K Q T � N O� J � 
 H R Q S � � * R P W � � N � * 
 � 
 J J J � 	 N M M M M M M K P U � 	 N� * � � � 	 I J I I 	 O H � N � � H 
 � 
 
 � � � � 	 H M M M M M M 	 � 
 � 	 H� * � � H 	 I I � � 
 N 	 	 � N � � 
 I � 	 I * 
 � 	 � M M M M M M 	 � 
 � 	 N� * � N � N N H * N N � H � � N � 
 � � � N I I * 
 M M M M M M 	 	 � I O� * � 
 H 	 J 
 � � � 	 * O � 	 	 � 
 � � � 	 � � N * � M M M M M M 	 � � � � 
� I � � � 	 N * I H 	 	 � � 	 
 � J N � 	 
 � � I J � M M M M M M � * H � � 
� I � � H 	 � I * O 	 	 O � � 
 � H 
 � � J � 
 H * � M M M M M M � * O I 
� I � N � 	 	 * � � 	 	 N 	 I O � * J I � � 	 * J O M M M M M M � I 
 I �� I � 
 H 	 � H J 
 	 � N I N � I * � � 
 � H H J 	 M M M M M M � I N * *� � � � � 	 	 � H N � J � J O � I � � � H � H 
 O J M M M M M M � * 
 J *� � � � H 	 	 � 
 N � I J O � � J 	 O J � O I H N M M M M M M � I � H O� � � N � � J 	 H � � * � O J � I I I * 	 � � 
 � M M M M M M � * * O 
� � � 
 H � I 	 N 
 � I N H N � I O O J � J 
 N J M M M M M M � * I 
 *� � � � � � I 
 N 
 	 � O 
 J K S W H N S V V 	 I M M M M M M 	 � � 
 �� � � � H � I J N O 	 	 I 
 O K U Q 
 H K U T N � M M M M M M 	 � I 
 �� � � N � 	 � 
 	 * 	 � � N * K S K N I S V K N O M M M M M M 	 � H N H� � � 
 H 	 	 
 	 * 	 � 	 N * K R P N O K K P N O M M M M M M 	 	 
 N 
� � � � ! * 
 � * J * � � * � H 	 * J I � 
 J * O * � � 
 N H 	 � J � O * � � � � � � O 	 	 � J I 
 O( � �� � � � ! � O 	 � I � O I 
 N � 	 * I � � � H * I � � � � 
 � O JX � � ! � � ' H � ) * X 
 * ) 	 X 
 * ) � X H � ) I X N J ) � X O 	 ) I X N N ) N X O O ) J X � ) � X � ) � X � ) � X � ) � X � ) � X � ) � X 
 N ) I X H O ) � X� � � Y � J � � � � N � � � � J � � � � N � � � � � � � � � 	 � � � � � � � � � 	 � N � � J � � � � 	 � 
 HZ � ! ) � H � 	 � � � N � 
 	 � � � 	 J * O * I O � * � � I 	 	 I O * I J O� ) " ) [ ) � ) * I O � ) I N � � ) I J N � ) I � � � ) I 	 J � ) I 
 H � ) * I N � ) I N J � ) I 
 H � ) I 	 
 ( �  ( � � 
 � � O �   ( � � 
 � � O �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + , � ! � � �� � � � � � $ � � � �  \ ] ^ _ ] ` a b c db e f g h i j i k i j i l m n j ^ o np q� 	 � � � � H � I J� 	 � � H � 
 � I I� 	 � N � * 	 	 	� 	 � 
 H I 
 O 	 � N * 	 �� � � � � H 	 � N� � � � H � 
 	 � I� � � N � � H 	 	 N� � � 
 H J 
 � 	 � I * J 
� 	 � � � N 	 � J� 	 � � H J 	 	 
� 	 � N � J 	 N I� 	 � 
 H � J N 
 	 N J I � J� N � � � 	 � r s t� N � � H � 
 r u r� N � N � N H r t v� N � 
 H H 	 � 	 	 r v w � � � N� 
 � � � N I 	 	 
� 
 � � H H J 	 N O� 
 � N � I � 	 O J� 
 � 
 H � H H N 
 	 	 � J I 
 
� H � � � � J H 	 H 
� H � � H 	 O O 	 
 O� H � N � N H � 	 N �� H � 
 H N 
 * � � N I 	 
 J I J *� O � � � N N 
 � 
 I� O � � H N O � 	 � O� O � N � N I 
 � I 	� O � 
 H N 
 
 � 
 N N � N 	 O J I� J � � � s x r � N N� J � � H s y u � N I� J � N � v r r � 
 H� J � 
 H s x w � H � 	 � � * H 	 H� * � � � 	 I J I I� * � � H 	 I I � � 
� * � N � N N H * N� * � 
 H 	 J 
 � 	 � H � � � N I O� I � � � 	 N * I H� I � � H 	 � I * O� I � N � 	 	 * � � 	� I � 
 H 	 � H I � � J 
 N H J� � � � � 	 	 � H N� � � � H 	 	 � 
 N� � � N � � J 	 H �� � � 
 H � I 	 * � H N 
 � * �� � � � � � I 
 N 
� � � � H � I J N O� � � N � 	 � 
 	 *� � � 
 H 	 	 
 * 	 I 	 * � 	 O� � � � ! * 
 � * J * � �� � � z � � � � � � ) � X � ) � X � ) � X( � � � � � � ! � O 	 � I� � � Y � J � � � � N � � �Z � ! ) � H � 	 � � � N� ) " ) [ ) � ) * I O � ) I N �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + , � ! � � �� � � � � � $ � � � �  \ ] ^ _ ] ` a { _ eb e f g h i j i k i j i l | n j ^ o np q� 	 � � � 	 H � I J� 	 � � H � I 	 � *� 	 � N � � O 	 � 	� 	 � 
 H � H J H 	 N 	 * H I� � � � � � * 	 � 	� � � � H � � 	 N N� � � N � 	 � 	 H J� � � 
 H � * O * 	 J N I J H� 	 � � � � � 	 
 J� 	 � � H � N N � �� 	 � N � � * 	 J O� 	 � 
 H � 
 H H 	 	 � � � 
 H� N � � � � J r y s� N � � H 	 H s w s� N � N � 	 I r u }� N � 
 H 
 � � � � r x r � � 	 J� 
 � � � 
 � 	 O 	� 
 � � H J � 	 J O� 
 � N � I O 	 O �� 
 � 
 H � N H N 
 	 	 H � � � 
 I� H � � � � O � 	 J J� H � � H 	 * 	 	 O 	� H � N � N 	 O 	 H I� H � 
 H N � I � � * * 	 H � � � 
 *� O � � � N N � 	 � *� O � � H N 
 O 	 � �� O � N � N 
 	 	 � 	� O � 
 H N � O � N N 
 � O 
 J I 
� J � � � s v } � O O� J � � H s t x � H 
� J � N � s t ~ � N N� J � 
 H s v u � 
 	 � � � N H O O� * � � � 	 O H � N �� * � � H N 	 	 � N �� * � N � N � H � � N� * � 
 H 	 * O � � J * � 	 	 
 * O� I � � � 	 	 � � 	 
� I � � H 	 	 O � � 
� I � N � 	 N 	 I O� I � 
 H 	 � N * * � I N 
 � J� � � � � � J � J O� � � � H � I J O �� � � N � � * � O J� � � 
 H � I N J 
 � H N 	 H O� � � � � 	 � O 
 J� � � � H 	 	 I 
 O� � � N � 	 � � N *� � � 
 H 	 � 	 * H * N * � O I� � � � ! * � H 	 * J I �� � � z � � � � � � ) � X � ) � X � ) � X( � � � � � � ! � O I 
 N� � � Y � J � � � � N � � �Z � ! ) � 
 	 � � � 	 J� ) " ) [ ) � ) I J N � ) I � �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � N

� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + , � ! � � �� � � � � � $ � � � �  \ ] ^ _ ] ` a \ ^ ]b e f g h i j i k i j i l � n j ^ o np q� 	 � � � 	 H r r }� 	 � � H 	 O r v v� 	 � N � � O r x v� 	 � 
 H � N * � r s s I O �� � � � � 	 � 	 	 �� � � � H � H 	 	 I� � � N � 	 	 	 	 J� � � 
 H � J J 
 	 � * * I 
� 	 � � � 	 � 	 � I� 	 � � H 	 � 	 
 �� 	 � N � � H 	 	 H� 	 � 
 H � � O O 	 � 
 * I I� N � � � � � 	 	 �� N � � H 	 N 	 
 �� N � N � 	 
 	 � I� N � 
 H 	 	 J I 	 � 
 * * 
� 
 � � � N � 	 � *� 
 � � H 	 O 	 
 �� 
 � N � 
 N 	 � *� 
 � 
 H 	 J � 	 O 	 	 
 I � �� H � � � H N 	 N H� H � � H I N � * J� H � N � � � 
 	 	 	� H � 
 H � � * N H * � * H * 	 I� O � � � � N � � * N� O � � H � 
 � � J N� O � N � � 	 � � J N� O � 
 H I H 
 * H � * 
 J � N� J � � � � � H � 
 
� J � � H � H N � 
 �� J � N � � 
 N � 
 �� J � 
 H � * 
 H I H � 
 J H J 	� * � � � � H 
 � 
 
� * � � H � 
 I � 	 I� * � N � � 
 � � � N� * � 
 H � 
 � H * H � � 	 
 I *� I � � � � J N � 	 
� I � � H � H 
 � � J� I � N � � * J I �� I � 
 H � I * J � 	 � � 
 
 N H� � � � � � I � � � H� � � � H � J 	 O J� � � N � � I I I *� � � 
 H � I O J H * O J N 
 J� � � � � r w u H N� � � � H r ~ x 
 H� � � N � r w r N I� � � 
 H r s v * O * N O � J N� � � � ! 
 J * O * � � 
� � � z � � � � � � ) � X � ) � X � ) � X( � � � � � � ! � 	 * I �� � � Y � � � � � � 	 � � �Z � ! ) * O * I O �� ) " ) [ ) � ) I 	 J � ) I 
 H

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + , � ! � � �� � � � � � $ � � � �  \ ] ^ _ ] ` a \ d �b e f g h i j i k i j i l � n j ^ o np q� 	 � � � 	 I � * I� 	 � � H N 
 � I *� 	 � N � � H � I N� 	 � 
 H 	 O � � 
 � * * J O *� � � � � N 	 	 	 H� � � � H 	 
 	 � J� � � N � � * 	 � �� � � 
 H � J I � 	 N 	 * * H� 	 � � � � * 	 � 	� 	 � � H � H 	 � *� 	 � N � � I r w }� 	 � 
 H � I J � r v t * J H� N � � � � 	 r r x� N � � H � � r s r� N � N � � H 	 � N� N � 
 H J 
 
 � * � * 
 �� 
 � � � � 	 � * H� 
 � � H J 	 � H� 
 � N � 	 � � * I� 
 � 
 H 	 � O � � * * J J J� H � � � 	 N � J �� H � � H N I � J J� H � N � 
 J � J I� H � 
 H 
 O � H H � * 
 J � �� O � � � O 	 � * �� O � � H H O � J N� O � N � H I � O J� O � 
 H O � 	 N J � 
 O O O O� J � � � J � � 
 	� J � � H I N � � J� J � N � I I � 	 H� J � 
 H J J N N I � 	 N H � J� * � � � � � � � 	 H� * � � H * 
 � 	 �� * � N � I I * 
� * � 
 H � � N N * O * � 
 � I� I � � � � � I J �� I � � H � 
 H * �� I � N � � 	 * J O� I � 
 H � H H H N J J 	 	 I I� � � � � � H 
 O J� � � � H � O I H N� � � N � 	 � � 
 �� � � 
 H � J 
 O I J N J � I *� � � � � w y y 	 I� � � � H r ~ t N �� � � N � w y r N O� � � 
 H r r v * � � N O � N 	� � � � ! N H 	 � J � O *� � � z � � � � � � ) � X � ) � X � ) � X( � � � � � � ! � � H * I� � � Y � � � � � � 	 � N �Z � ! ) * � � I 	 	� ) " ) [ ) � ) * I N � ) I N J

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + z ! � ' '� � � � � � $ � � � �  � � � � � � � � � � � � r � � � � r � � � � s � � � � v � � � � � x � � � x � � � � � t � � � � t � � � t � � � � � t � � �� � � � � � � � � � � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �~ x � ~ s � wr ~ s ~ u ~ r v ~ w r ~ ~ ~ ~ v t~ w � ~ ~ ~ r x } ~ r v ~ ~ w ~ ~ ~ ~ v w~ r � ~ ~ ~ r x t ~ w w ~ ~ w ~ ~ ~ ~ s v~ s � ~ ~ ~ u y r u r t ~ ~ s t ~ ~ ~ ~ w r r~ v � ~ ~ ~ r w x t ~ r v r r s ~ u w ~ w ~ ~ ~ s v r~ x � ~ ~ ~ t s y r } x r v w w r v ~ v w w x y ~ w w w w s }~ t � ~ ~ w w ~ v r r x ~ r x x } v ~ r } w x x ~ w r w v s s~ u � ~ ~ v w r r } w y w w w s x x ~ r ~ w t t w w s w x w r~ y � ~ ~ w } s x w t r r x s ~ t ~ r ~ r ~ v ~ w w w r ~ x~ } � ~ ~ r t s } w s y r s s } u ~ w x s ~ s w w r } ~ ~w ~ � ~ ~ w x y s w s s w y s t v ~ y w } r ~ ~ w y ~ xw w � ~ ~ s x u y w s x r r v w y ~ w ~ r v x ~ w r y r }w r � � ~ x y t w s s r w s t w w ~ w s r w ~ ~ ~ ~ y r ww s � ~ ~ ~ t w } w s s r u s } x ~ w x s r r ~ ~ r y u vw v � ~ ~ r t u u w v u w v s r u ~ w } w t w w ~ w } w uw x � ~ ~ ~ u s u w y w w v s t x ~ w y w t w s ~ r w ~ w sw t � ~ ~ ~ u s t w s r w ~ s r s ~ w t w ~ x ~ ~ ~ } v vw u � ~ ~ w u y t w s ~ u r x r ~ w t w ~ w ~ ~ ~ } u yw y � ~ ~ w x v t y y y r u ~ ~ x r r ~ ~ ~ t u }w } � ~ ~ r v r y u t s w r ~ ~ w s ~ ~ ~ ~ x r xr ~ � ~ ~ w r } u u ~ v w t ~ ~ s x ~ ~ ~ ~ s } tr w � ~ ~ w r u u t v ~ w ~ ~ ~ w v ~ ~ ~ ~ s x ur r � ~ ~ w w x x w y w w ~ ~ s r ~ ~ ~ ~ w y wr s � ~ ~ w y u r y w ~ w ~ r t ~ ~ ~ ~ w r t� � � � � r r w w } v y r t ~ s r y v t x w y v ~ r t t r y t v t t t w u w t r w }� � �   � � � ~ ¡ w ¢ u s ¡ u ¢ w t ¡ ~ ¢ w ¡ y ¢ v ¡ ~ ¢ ~ ¡ x ¢ ~ ¡ ~ ¢ w ¡ t ¢ w ¡ y ¢ ~ ¡ s ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ w ¢� �� � � � ~ u � ~ ~ ~ u � ~ ~ ~ x � ~ ~ ~ t � ~ ~ ~ x � ~ ~ ~ } � ~ ~ ~ x � ~ ~ ~ } � ~ ~ ~ x � ~ ~ ~ u � ~ ~ ~ x � ~ ~ ~ u � ~ ~ ~ u � ~ ~£ � � ¡ v w r r } r } x r x w w r u v w s ~ y w w s w x w r� � ¤ ¤ � ¥� � � � w w � ~ ~ w v � ~ ~ w v � ~ ~ w s � ~ ~ w w � ~ ~ w r � ~ ~ w v � ~ ~ w s � ~ ~ w w � ~ ~ w v � ~ ~ w w � ~ ~ w w � ~ ~ w v � ~ ~£ � � ¡ s t u u w v u r u v w w w w } s r x w w r } w u� �� � � � w } � ~ ~ w u � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w t � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~£ � � ¡ r u y t w y w w v s t x w y w t x s r w ~ w s

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + z ! � ' '� � � � � � $ � � � �  � � � � � � � � � � � � r � � � � r � � � � s � � � � v � � � � � x � � � x � � � � � t � � � � t � � � t � � � � � t � � �� � � � � � � � � � � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �~ x � ~ v � wr ~ x } x v v ~ ~ r w ~ ~ ~ ~ u x~ w � ~ ~ w v y w ~ r r ~ ~ w v ~ ~ ~ ~ t y~ r � ~ ~ r s y w ~ ~ r w ~ w w ~ ~ ~ ~ x x~ s � ~ ~ w u x r v s v w ~ ~ r ~ ~ ~ w w w w~ v � ~ ~ ~ r w y t x r ~ r y w ~ s t w ~ ~ ~ s v r~ x � ~ ~ ~ t w u r t t s x w ~ } v ~ s s w x u ~ ~ r w ~ y y~ t � ~ ~ w } x s r r y r t t y v ~ s x w r v ~ r w w s s v~ u � ~ ~ r w w r w w y x r ~ s r s w s ~ r v s ~ ~ ~ w v r w~ y � ~ ~ w } w w w u ~ w s s ~ u ~ r v w u r r w ~ w w u y~ } � ~ ~ w t s u w r w r ~ s } t w w u s s x ~ w ~ y y ww ~ � ~ ~ w x w s w w s w x v s t ~ w t r t x ~ r w u v ww w � ~ ~ ~ t s ~ w s } w u r s t ~ w s r v r r w w y x yw r � � ~ t w } w v w r r s s s ~ w t r v w ~ ~ ~ y x }w s � ~ ~ w u w y w x ~ r r s y s r r ~ w y r ~ ~ w } u xw v � ~ ~ w u x u w t y w s v w t r r s r s y ~ ~ s w ~ v xw x � ~ ~ ~ y x y w t r w } s y x ~ r ~ r ~ s w ~ w w w r uw t � ~ ~ w y s s w v y x r } r ~ w y w ~ r ~ ~ w w ~ v }w u � ~ ~ w y v r w v ~ u r t x ~ w v } s ~ ~ w w ~ v yw y � ~ ~ r t w y w w y } r } x ~ t v r ~ ~ w u } vw } � ~ ~ ~ v v u } w s w u w ~ r x ~ ~ ~ ~ x t tr ~ � ~ ~ r s y } u s x w ~ w ~ s r w ~ ~ ~ v y tr w � ~ ~ w s v v x v w w s ~ ~ w s ~ ~ ~ ~ v w ur r � ~ ~ ~ r w s s t ~ x ~ ~ ~ r ~ ~ ~ ~ r x tr s � ~ ~ ~ w v v w x r x w ~ w w ~ ~ ~ ~ w t }� � � � � w } w r t ~ r r t s r r y s t t y u w t r } } r y t x w x u w v w t } v s� � �   � � � ~ ¡ w ¢ u v ¡ v ¢ w x ¡ x ¢ w ¡ u ¢ s ¡ } ¢ ~ ¡ v ¢ ~ ¡ ~ ¢ w ¡ y ¢ w ¡ u ¢ ~ ¡ s ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ w ¢� �� � � � ~ r � ~ ~ ~ u � ~ ~ ~ x � ~ ~ ~ x � ~ ~ ~ x � ~ ~ ~ y � ~ ~ ~ u � ~ ~ ~ t � ~ ~ ~ } � ~ ~ ~ x � ~ ~ ~ y � ~ ~ ~ t � ~ ~ ~ x � ~ ~ ~ u � ~ ~£ � � ¡ r w w r w r t t s x w ~ } u w s x s s u r r r w v r w� � ¤ ¤ � ¥� � � � w s � ~ ~ w v � ~ ~ w v � ~ ~ w r � ~ ~ w v � ~ ~ w w � ~ ~ w s � ~ ~ w v � ~ ~ w w � ~ ~ w v � ~ ~ w w � ~ ~ w w � ~ ~ w v � ~ ~ w v � ~ ~£ � � ¡ w u x u w t y r r v w t r r s r v y r w s w ~ v x� �� � � � w y � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~£ � � ¡ r y x y w t r w } s y x r ~ r ~ s w w w w r u

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � N

� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + z ! � ' '� � � � � � $ � � � �  � � � � � � � � � � � � r � � � � r � � � � s � � � � v � � � � � x � � � x � � � � � t � � � � t � � � t � � � � � t � � �� � � � � � � � � � � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �~ x � ~ x � wr w t } y ~ w ~ ~ ~ w ~ ~ ~ ~ y ~~ w � ~ ~ w x y y ~ s w ~ ~ r ~ ~ ~ w u v~ r � ~ ~ ~ v y } s s ~ ~ ~ s ~ ~ ~ ~ t t~ s � ~ ~ w t v w ~ ~ s ~ w ~ ~ ~ ~ ~ ~ u }~ v � ~ ~ ~ y s s s t r ~ ~ ~ r ~ ~ ~ ~ w r t~ x � ~ ~ ~ r w y t y r x s u w ~ v s r ~ ~ ~ s x y~ t � ~ ~ ~ s w x w w ~ r x r s ~ ~ x t w ~ ~ ~ v y x~ u � ~ ~ ~ v v s w ~ } u w y r ~ t y w ~ w ~ x } x~ y � ~ ~ ~ v u ~ y u x } w w t s r ~ ~ w x y x~ } � ~ ~ s x t y w w w s w r w ~ s } r ~ ~ ~ u w rw ~ � ~ ~ w t r ~ w ~ r s w s x ~ x y ~ ~ ~ w u x yw w � ~ ~ ~ t t y w v y x r x r ~ w w u r ~ ~ ~ y t yw r � � ~ u y y w s x s w y w ~ w w r ~ w ~ w } t ~w s � ~ ~ w u v ~ w w s y w u s ~ } ~ w w ~ w y } vw v � ~ ~ r u s t w r u x w y ~ ~ y w w w ~ ~ y } }w x � ~ ~ r u s y w r v w w w ~ ~ u w ~ ~ ~ ~ y y vw t � ~ ~ ~ u v x w s r r w v ~ ~ t w ~ ~ ~ ~ } ~ ~w u � ~ ~ w t y t w w t r w x ~ ~ t r w ~ ~ ~ y r }w y � ~ ~ w x u } w w ~ v w x w ~ r w ~ ~ ~ ~ u w sw } � ~ ~ ~ v t v } s w w w ~ ~ w r ~ ~ ~ ~ x u rr ~ � ~ ~ s v w v t ~ w w x ~ ~ x ~ ~ ~ ~ ~ v } yr w � ~ ~ w s t y x t ~ v w ~ v w ~ ~ ~ ~ v s xr r � ~ ~ ~ r } x v w x x ~ ~ ~ w ~ ~ ~ ~ s v ur s � ~ ~ ~ w x ~ w u r r ~ ~ w w ~ ~ ~ ~ w u s� � � � � w y w ~ s r u w } r u w w t r } v w } r w ~ ~ t x w s s w x w r y } ~� � �   � � � ~ ¡ w ¢ y ~ ¡ w ¢ w v ¡ } ¢ ~ ¡ } ¢ r ¡ s ¢ ~ ¡ w ¢ ~ ¡ ~ ¢ ~ ¡ y ¢ ~ ¡ x ¢ ~ ¡ w ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢� �� � � � ~ } � ~ ~ ~ } � ~ ~ ~ } � ~ ~ ~ x � ~ ~ ~ x � ~ ~ ~ u � ~ ~ ~ s � ~ ~ ~ u � ~ ~ ~ } � ~ ~ ~ x � ~ ~ ~ u � ~ ~ ~ w � ~ ~ ~ } � ~ ~£ � � ¡ s x t y w w w r x s u r w t } r w w u w r� � ¤ ¤ � ¥� � � � w v � ~ ~ w r � ~ ~ w w � ~ ~ w s � ~ ~ w w � ~ ~ w s � ~ ~ w w � ~ ~ w w � ~ ~ w w � ~ ~ w r � ~ ~ w r � ~ ~ w r � ~ ~£ � � ¡ r u y y w v y y r x s w w u r w w } t ~� �� � � � r ~ � ~ ~ w t � ~ ~ w t � ~ ~ r r � ~ ~ w u � ~ ~ w y � ~ ~ w x � ~ ~ w u � ~ ~ w u � ~ ~ w t � ~ ~£ � � ¡ s u v x w s r x w x w u r w } ~ ~

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + z ! � ' '� � � � � � $ � � � �  � � � � � � � � � � � � r � � � � r � � � � s � � � � v � � � � � x � � � x � � � � � t � � � � t � � � t � � � � � t � � �� � � � � � � � � � � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �~ x � ~ t � wr ~ y y w v r ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ v~ w � ~ ~ ~ u t w r ~ s ~ ~ ~ ~ ~ ~ ~ ~ } w~ r � ~ ~ ~ x x w v ~ r ~ ~ ~ ~ ~ ~ ~ ~ u w~ s � ~ ~ ~ s ~ w r w w ~ ~ ~ ~ ~ ~ ~ ~ v v~ v � ~ ~ ~ v t w w w ~ ~ ~ w w ~ ~ ~ ~ t ~~ x � ~ ~ ~ w w } r w r w s ~ ~ ~ ~ ~ ~ ~ ~ w x x~ t � ~ ~ w w y ~ s t v w w w ~ s w ~ ~ ~ ~ r s u~ u � ~ ~ r r v u t u u w s w ~ ~ r ~ ~ ~ ~ s s }~ y � ~ ~ r r } u u r w v w ~ t r w ~ ~ ~ s y t~ } � ~ ~ r v s x y r w w s ~ ~ w s ~ ~ ~ ~ x s uw ~ � ~ ~ v x x s w w v w w u ~ ~ x s ~ ~ ~ ~ t } uw w � ~ ~ s t x y w w ~ v w x ~ ~ t s w ~ ~ ~ y ~ ~w r � � v t s r w w v r y w ~ u ~ ~ ~ ~ ~ u t yw s � ~ ~ r u s t w r s ~ w v ~ ~ } ~ w ~ ~ ~ y y xw v � ~ ~ v u r s w s r w u ~ ~ v s w ~ ~ ~ y u xw x � ~ ~ w t } t w r x r y w ~ x r w ~ ~ ~ y v ww t � ~ ~ w t u r y y w } w ~ s ~ ~ w w ~ u u uw u � ~ ~ x x } s } v w w s w ~ s w ~ ~ ~ ~ u w ww y � ~ ~ v x v ~ w ~ ~ s w t ~ ~ s ~ ~ ~ ~ ~ t t tw } � ~ ~ r v r x t } r t w ~ w w ~ ~ ~ ~ x ~ ur ~ � ~ ~ w s v v x u w x ~ ~ w ~ ~ ~ ~ ~ v ~ }r w � ~ ~ r r v t v ~ w x ~ ~ s r ~ ~ ~ ~ r } }r r � ~ ~ w w t u r t ~ s ~ ~ ~ w ~ ~ ~ ~ w } yr s � ~ ~ w w ~ y w t ~ v r ~ ~ w ~ ~ ~ ~ w s r� � � � � v r y t t t w x v } s y w } ~ w ~ ~ t w r t x w w ~ w ~ x y }� � �   � � � ~ ¡ v ¢ y w ¡ y ¢ w v ¡ t ¢ ~ ¡ v ¢ w ¡ y ¢ ~ ¡ w ¢ ~ ¡ ~ ¢ ~ ¡ t ¢ ~ ¡ r ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢� �� � � � ~ u � ~ ~ ~ } � ~ ~ ~ } � ~ ~ ~ u � ~ ~ ~ x � ~ ~ ~ t � ~ ~ ~ y � ~ ~ ~ } � ~ ~ ~ y � ~ ~ ~ } � ~ ~£ � � ¡ r v s x y r u w s w t s w x s u� � ¤ ¤ � ¥� � � � w r � ~ ~ w s � ~ ~ w v � ~ ~ w w � ~ ~ w w � ~ ~ w r � ~ ~ w s � ~ ~ w w � ~ ~ w w � ~ ~ w s � ~ ~£ � � ¡ v u s t w s r v w x w } s w y y x� �� � � � w u � ~ ~ w x � ~ ~ w x � ~ ~ w y � ~ ~ w y � ~ ~ r s � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w t � ~ ~ w t � ~ ~ w x � ~ ~£ � � ¡ x t } t w r x s w t r x r w w w y v w

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + ' � � � $� � � � � � $ � � � �  � � � � � � � w w x r ~ r x s ~ s x v ~ v x x ~ x x t ~ t x u ~ � � � � � y x � ¦ � § �� � � � w v w } r v r } s v s } v v v } x v x } t v t } } } } } ¢ � � � � ¨ � � ¤~ x � ~ s � wr ~ r t } w } w ~ ~ ~ ~ ~ ~ ~ ~ v t s x s ~~ w � ~ ~ ~ ~ v y r r u ~ ~ ~ ~ ~ ~ ~ v w s x s w~ r � ~ ~ ~ w w u w t y w ~ ~ ~ ~ ~ ~ s v s t s w~ s � ~ ~ ~ ~ v r x x } r } Q ~ ~ ~ ~ ~ ~ w r r s t s r~ v � ~ ~ ~ w s x w r v w v x s t w ~ ~ ~ ~ ~ ~ s v r s s s ~~ x � ~ ~ t t u w y t v } t s v ~ v v ~ ~ ~ ~ ~ ~ ~ w w s } s r r u~ t � ~ ~ r w y r w t T Q Q P T L u r w ~ ~ ~ ~ ~ ~ w v s s s r r y~ u � ~ ~ r s S W T K V V x } t s } ~ s } ~ ~ ~ ~ ~ ~ ~ S Q S K s w r x~ y � ~ ~ R P } w w t r s } r v r ~ S U R s ~ ~ ~ ~ ~ ~ w r ~ x s s r u~ } � ~ ~ ~ r t w v y r y s s x v y v x ~ ~ ~ ~ ~ ~ } ~ ~ s s r }w ~ � ~ ~ r w ~ u s r v y s t t w ~ r v ~ ~ ~ ~ ~ ~ y ~ x s v s ~w w � ~ ~ P w ~ u u K V W s v s w ~ s x ~ ~ ~ ~ ~ ~ y r } s v s ~w r � � w r } x w r v s s y y w ~ s t ~ ~ ~ ~ ~ ~ y r w s v s ~w s � ~ ~ ~ P W L Q r u w s s } S S V v ~ ~ ~ ~ ~ ~ y u v s v r }w v � ~ ~ w y y ~ r y u P S W w w t V ~ ~ ~ ~ ~ ~ L S W s v s ~w x � ~ ~ ~ y L K R K K v x w w s r y ~ ~ ~ ~ ~ ~ S U S R s v s ~w t � ~ ~ s S W t ~ r v v v x r w x x w s ~ ~ ~ ~ ~ ~ } v v s x s ~w u � ~ ~ ~ y v x r t y P W V w t v w r R ~ ~ ~ ~ ~ } u y s x s ww y � ~ ~ Q w ~ s ~ w r v s w y S W V S P ~ ~ ~ ~ ~ ~ t u } s t s ww } � ~ ~ ~ ~ w ~ w w w r } y } } t ~ S ~ ~ ~ ~ x r x s x s rr ~ � ~ ~ ~ ~ w t y } r w w u y r ~ ~ ~ ~ ~ ~ s } t s x s rr w � ~ ~ ~ ~ w v } r w y } x u x ~ ~ ~ ~ ~ ~ s x u s x s wr r � ~ ~ ~ ~ r s ~ w ~ t s s w ~ ~ ~ ~ ~ ~ ~ w y w s t s sr s � ~ ~ ~ s y r ~ t u r r x w ~ ~ ~ ~ ~ w r t s t s w� � � � � y w x s r w u ~ s x r s w t t x u w y } r w w y v w ~ ~ ~ ~ w t r w }¢ ~ ¡ x ¢ s ¡ s ¢ w ~ ¡ x ¢ s r ¡ s ¢ v w ¡ ~ ¢ w w ¡ u ¢ ~ ¡ u ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢� �� � � � ~ y � ~ ~ ~ u � ~ ~ ~ u � ~ ~ ~ t � ~ ~ ~ t � ~ ~ ~ y � ~ ~ ~ s � ~ ~ ~ u � ~ ~£ � � ¡ s v w u t r y y t x x v t } w ~ s x w x w r� � ¤ ¤ � ¥� � � � w w � ~ ~ w s � ~ ~ w s � ~ ~ w w � ~ ~ w v � ~ ~ w s � ~ ~ w v � ~ ~ w v � ~ ~£ � � ¡ v v u } x r y u v w u w w y y } w u� �� � � � w y � ~ ~ w t � ~ ~ w x � ~ ~ w x � ~ ~ w u � ~ ~ w y � ~ ~ w y � ~ ~ w u � ~ ~ w } � ~ ~ w x � ~ ~£ � � ¡ x w u } r s r r v u y w u y w v s w w ~ w s¢ � � � � w x � ¦ � � �   � � � � � � � r s � � ©x ~ � ¦ � � �   � � � � � � � r } � � ©y x � ¦ � � �   � � � � � � � s v � � ©} x � ¦ � � �   � � � � � � � s u � � ©� � � � � w ~ � � © � �   � � ¨ � � ¤ � r x ª s v � � ©� � � � � � � � � �   � � w ~ t y ~� � �   � � � � � � �   � � t x ¡ y ¢� � � � � � � « £ � ¦ �   � � � � s ~ � � © � u w v w� � �   � � � � « £ � ¦ �   � � � � s ~ � � © � v v ¡ ~ ¢� � � � � ¨ � � ¤ ¬ � § � � � � �  � r } � � ©

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + ' � � � $� � � � � � $ � � � �  � � � � � � � w w x r ~ r x s ~ s x v ~ v x x ~ x x t ~ t x u ~ � � � � � y x � ¦ � § �� � � � w v w } r v r } s v s } v v v } x v x } t v t } } } } } ¢ � � � � ¨ � � ¤~ x � ~ v � wr ~ ~ r w v s ~ r r u ~ ~ ~ ~ ~ ~ u x s y s s~ w � ~ ~ ~ ~ s w y s ~ w x r ~ ~ ~ ~ ~ ~ t y s x s r~ r � ~ ~ ~ ~ r } s w w ~ r S ~ ~ ~ ~ ~ x x s x s r~ s � ~ ~ ~ w s w u x s r } y ~ ~ ~ ~ ~ ~ w w w s u s s~ v � ~ ~ ~ w w s y v w x y u u y w ~ ~ ~ ~ ~ s v r s t s r~ x � ~ ~ t r y w u w v ~ s s } u u y x ~ ~ ~ ~ ~ ~ w ~ y y s s r y~ t � ~ ~ s s ~ w v u v t v Q W Q w ~ u y ~ ~ ~ ~ ~ ~ w s s v s s r }~ u � ~ ~ S K S Q Q K Q R P V K v x ~ t y w ~ ~ ~ ~ ~ ~ S P K S s r r t~ y � ~ ~ v r s w r r v r u v u w S K K L ~ ~ ~ ~ ~ ~ w w u y s s r }~ } � ~ ~ ~ r x w ~ x r u x s u y } w u ~ ~ ~ ~ ~ ~ y y w s s r }w ~ � ~ ~ ~ w w t u r s x s ~ y w w r y ~ ~ ~ ~ ~ ~ u v w s v s ~w w � ~ ~ ~ } y x s ~ t s t t y t T ~ ~ ~ ~ ~ ~ y x y s s s ~w r � � ~ v x v r t w v ~ } w r x t ~ ~ ~ ~ ~ ~ y x } s v s ww s � ~ ~ K R W S K T r u y v ~ r S K T v ~ ~ ~ ~ ~ ~ } u x s v r }w v � ~ ~ r w v } s R W Q P P Q w ~ y t K ~ ~ ~ ~ ~ S U P Q s s s ~w x � ~ ~ s T P S W V R W Q s u y w r w y ~ ~ ~ ~ ~ ~ S S K W s s r yw t � ~ ~ S U s v w w v r t t v y y w r } y ~ ~ ~ ~ ~ ~ w ~ v } s v r }w u � ~ ~ y r v y x r y s Q U S S R V } ~ ~ ~ ~ ~ ~ w ~ v y s v s ~w y � ~ ~ ~ r ~ v t w y x s } s w s x S Q ~ ~ ~ ~ ~ ~ u } v s x s ww } � ~ ~ ~ ~ w } w r u s w ~ w ~ s u ~ ~ ~ ~ ~ ~ x t t s x s rr ~ � ~ ~ ~ w r w w t s r v w x u s ~ ~ ~ ~ ~ ~ v y t s v s ~r w � ~ ~ ~ ~ t w w r r w } u s u ~ ~ ~ ~ ~ ~ v w u s x s rr r � ~ ~ ~ ~ u t } w s u s t u ~ ~ ~ ~ ~ ~ r x t s x s wr s � ~ ~ ~ ~ x v v y t r u t S ~ ~ ~ ~ ~ w t } s x s r� � � � � x ~ v y w w u r u x r u r u r x t w } } x w x u x ~ ~ ~ ~ ~ w t } v s¢ ~ ¡ s ¢ r ¡ y ¢ w ~ ¡ r ¢ s w ¡ w ¢ v r ¡ y ¢ w w ¡ y ¢ ~ ¡ } ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢� �� � � � ~ u � ~ ~ ~ u � ~ ~ ~ u � ~ ~ ~ u � ~ ~ ~ t � ~ ~ ~ y � ~ ~ ~ y � ~ ~ ~ r � ~ ~ ~ u � ~ ~£ � � ¡ w r w x x r x s v y r x u x w r r } w w v r w� � ¤ ¤ � ¥� � � � w s � ~ ~ w s � ~ ~ w s � ~ ~ w v � ~ ~ w v � ~ ~ w s � ~ ~ w w � ~ ~ w v � ~ ~ w v � ~ ~£ � � ¡ r s u w r t s u x v v x w r t t r w ~ v x� �� � � � w t � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w u � ~ ~ w u � ~ ~ w y � ~ ~ r s � ~ ~ w x � ~ ~£ � � ¡ w ~ t v w u y s u x x ~ w w s y w x w w w r u¢ � � � � w x � ¦ � � �   � � � � � � � r s � � ©x ~ � ¦ � � �   � � � � � � � r } � � ©y x � ¦ � � �   � � � � � � � s v � � ©} x � ¦ � � �   � � � � � � � s u � � ©� � � � � w ~ � � © � �   � � ¨ � � ¤ � r t ª s x � � ©� � � � � � � � � �   � � w w s s t� � �   � � � � � � �   � � t t ¡ } ¢� � � � � � � « £ � ¦ �   � � � � s ~ � � © � u u x t� � �   � � � � « £ � ¦ �   � � � � s ~ � � © � v x ¡ y ¢� � � � � ¨ � � ¤ ¬ � § � � � � �  � r } � � ©

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � N

� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + ' � � � $� � � � � � $ � � � �  � � � � � � � w w x r ~ r x s ~ s x v ~ v x x ~ x x t ~ t x u ~ � � � � � y x � ¦ � § �� � � � w v w } r v r } s v s } v v v } x v x } t v t } } } } } ¢ � � � � ¨ � � ¤~ x � ~ x � wr ~ ~ ~ w w v y w u v ~ ~ ~ ~ ~ ~ y ~ s t s s~ w � ~ ~ ~ ~ t w r s x w t x ~ ~ ~ ~ ~ ~ u v s u s r~ r � ~ ~ ~ w r w v s r w v s ~ ~ ~ ~ ~ ~ t t s t s r~ s � ~ ~ ~ ~ s w v s } r w r ~ ~ ~ ~ ~ ~ u } s t s r~ v � ~ ~ ~ ~ r r v u x r x ~ ~ ~ ~ ~ ~ ~ w r t s x s r~ x � ~ ~ ~ ~ t t w r w y u ~ s ~ ~ ~ ~ ~ ~ s x y s x s r~ t � ~ ~ ~ ~ s x x r } v w r r w ~ S ~ ~ ~ ~ ~ v y x s t s s~ u � ~ ~ ~ S U u w ~ x r } t S T Q w r ~ ~ ~ ~ ~ ~ x } x s t s r~ y � ~ ~ ~ ~ w ~ w r r r } s w v w S V w ~ ~ ~ ~ ~ x y x s t s r~ } � ~ ~ ~ ~ P U S W L R T T w w y } ~ ~ ~ ~ ~ ~ W S K s x s ww ~ � ~ ~ ~ w s r r w s v ~ ~ w ~ x u ~ ~ ~ ~ ~ ~ u x y s v s ww w � ~ ~ ~ t r s r w v v t r S Q T u ~ ~ ~ ~ ~ ~ y t y s x s ww r � � ~ w r x K V L Q U S w s r S S S ~ ~ ~ ~ ~ L T U s v s ww s � ~ ~ ~ x v ~ r s x v x s w x w w ~ ~ ~ ~ ~ ~ ~ y } v s x s ww v � ~ ~ K K T P R r s s v v x w v r y ~ ~ ~ ~ ~ ~ y } } s v s ~w x � ~ ~ ~ ~ w } K Q R P V T w r r v ~ ~ ~ ~ ~ ~ y y v s v s ww t � ~ ~ ~ x P R r s y v t w w v w w w S ~ ~ ~ ~ ~ L U U s x s ww u � ~ ~ P V s v w } w v r t w x r S P ~ ~ ~ ~ ~ ~ y r } s x s ww y � ~ ~ ~ t w x w s w s y y S T Q y ~ ~ ~ ~ ~ ~ u w s s x s rw } � ~ ~ ~ ~ t } y s v x w w v y w ~ ~ ~ ~ ~ x u r s x s rr ~ � ~ ~ ~ ~ r r w u v r x w v t x ~ ~ ~ ~ ~ ~ v } y s v s ~r w � ~ ~ ~ ~ w u w r t r w u t y u ~ ~ ~ ~ ~ ~ v s x s x s wr r � ~ ~ ~ ~ r ~ u s w } t x v s w ~ ~ ~ ~ ~ s v u s x s wr s � ~ ~ ~ ~ u v r } v r } w ~ ~ ~ ~ ~ ~ w u s s x s w� � � � � t t } v r x s w ~ u t y r w r r y t w u ~ t ~ ~ ~ ~ ~ w r y } ~¢ ~ ¡ ~ ¢ ~ ¡ x ¢ s ¡ s ¢ r v ¡ w ¢ x r ¡ } ¢ w u ¡ u ¢ w ¡ s ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢� �� � � � ~ u � ~ ~ ~ } � ~ ~ ~ } � ~ ~ ~ } � ~ ~ ~ u � ~ ~ ~ y � ~ ~ ~ t � ~ ~ ~ } � ~ ~£ � � ¡ w ~ v ~ w u } s t t w t x w y w u w r� � ¤ ¤ � ¥� � � � w v � ~ ~ w v � ~ ~ w v � ~ ~ w r � ~ ~ w r � ~ ~ w w � ~ ~ w r � ~ ~ w r � ~ ~ w r � ~ ~£ � � ¡ r r t v s r y } x ~ w w x t w w w } t ~� �� � � � w u � ~ ~ w u � ~ ~ w t � ~ ~ w x � ~ ~ w x � ~ ~ w y � ~ ~ w u � ~ ~ w t � ~ ~ w t � ~ ~£ � � ¡ v y v s r x s v y t w t x w v w } ~ ~¢ � � � � w x � ¦ � � �   � � � � � � � r t � � ©x ~ � ¦ � � �   � � � � � � � s w � � ©y x � ¦ � � �   � � � � � � � s x � � ©} x � ¦ � � �   � � � � � � � s y � � ©� � � � � w ~ � � © � �   � � ¨ � � ¤ � r u ª s t � � ©� � � � � � � � � �   � � } x u w� � �   � � � � � � �   � � u v ¡ s ¢� � � � � � � « £ � ¦ �   � � � � s ~ � � © � u u v u� � �   � � � � « £ � ¦ �   � � � � s ~ � � © � t ~ ¡ w ¢� � � � � ¨ � � ¤ ¬ � § � � � � �  � s w � � ©

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 


� � � � � 	 
 � �  � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � �  � ! � � � � � " � # � � $ % � � � � � & " � $ ' � � % ( ) � � ! ' � � � 	 	 * * 	 + ' � � � $� � � � � � $ � � � �  � � � � � � � w w x r ~ r x s ~ s x v ~ v x x ~ x x t ~ t x u ~ � � � � � y x � ¦ � § �� � � � w v w } r v r } s v s } v v v } x v x } t v t } } } } } ¢ � � � � ¨ � � ¤~ x � ~ t � wr ~ ~ w r x x w r s v ~ ~ ~ ~ ~ ~ w ~ v s t s r~ w � ~ ~ ~ ~ ~ r r x w w t w w ~ ~ ~ ~ ~ } w s x s r~ r � ~ ~ ~ ~ w w t s x w u w w ~ ~ ~ ~ ~ u w s x s r~ s � ~ ~ ~ ~ r t w } w x r ~ ~ ~ ~ ~ ~ v v s t s s~ v � ~ ~ ~ ~ w w r r t w t x ~ ~ ~ ~ ~ ~ t ~ s u s s~ x � ~ ~ ~ ~ ~ w y t v t ~ w s ~ ~ ~ ~ ~ ~ w x x s y s v~ t � ~ ~ ~ ~ ~ w t w w w } v S T ~ ~ ~ ~ ~ ~ r s u s y s v~ u � ~ ~ ~ ~ r v s w u s w w v u ~ ~ ~ ~ ~ ~ s s } s u s s~ y � ~ ~ ~ ~ w s v r ~ } w r } w w K ~ ~ ~ ~ ~ s y t s u s v~ } � ~ ~ ~ ~ L W T K V S S Q P w t w ~ ~ ~ ~ ~ Q R W s t s sw ~ � ~ ~ ~ w r ~ w } w s x x w r ~ w ~ ~ ~ ~ ~ ~ ~ t } u s x s ww w � ~ ~ ~ s P K w u r s } r S W Q S T ~ ~ ~ ~ ~ ~ y ~ ~ s t s rw r � � ~ ~ w w S L S v s u w w } } S ~ ~ ~ ~ ~ u t y s x s rw s � ~ ~ ~ Q s w w y t v } ~ w t r w w ~ ~ ~ ~ ~ ~ V V Q s x s ww v � ~ ~ ~ r r ~ w y x P L T w t x t w ~ ~ ~ ~ ~ y u x s x s rw x � ~ ~ ~ S U R Q S Q R P P T w y x w r ~ ~ ~ ~ ~ ~ V P S s x s rw t � ~ ~ ~ w w s w w ~ s } r K R V r r w ~ ~ ~ ~ ~ u u u s u s sw u � ~ ~ ~ ~ w w } } s u ~ r w ~ r ~ w ~ ~ ~ ~ ~ u w w s t s sw y � ~ ~ ~ ~ w ~ w w x s s y w u t K T w ~ ~ ~ ~ ~ t t t s t s sw } � ~ ~ ~ w w s w v s r x w } v x ~ ~ ~ ~ ~ ~ x ~ u s x s wr ~ � ~ ~ ~ ~ w r w r u r ~ u x u t ~ ~ ~ ~ ~ ~ v ~ } s v s wr w � ~ ~ ~ s y u } w s y t v u ~ ~ ~ ~ ~ ~ r } } s t s wr r � ~ ~ ~ ~ s s u } s x t x P ~ ~ ~ ~ ~ w } y s u s sr s � ~ ~ ~ ~ r r x t v s t x ~ ~ ~ ~ ~ ~ w s r s t s s� � � � � ~ r t r v y r ~ y w x v y } r v } x r s t w v ~ ~ ~ ~ ~ w ~ x y }¢ ~ ¡ ~ ¢ ~ ¡ r ¢ r ¡ s ¢ w } ¡ u ¢ x w ¡ y ¢ r s ¡ t ¢ r ¡ r ¢ ~ ¡ w ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢ ~ ¡ ~ ¢� �� � � � ~ } � ~ ~ ~ } � ~ ~ ~ } � ~ ~ ~ } � ~ ~ ~ t � ~ ~ ~ y � ~ ~ ~ } � ~ ~£ � � ¡ } u t r y w w x v w t r x s u� � ¤ ¤ � ¥� � � � w s � ~ ~ w w � ~ ~ w r � ~ ~ w v � ~ ~ w w � ~ ~ w w � ~ ~ w r � ~ ~ w s � ~ ~£ � � ¡ x v r w } w v } t w u x w t w y y x� �� � � � w x � ~ ~ w x � ~ ~ w x � ~ ~ w x � ~ ~ w t � ~ ~ w y � ~ ~ r r � ~ ~ w x � ~ ~£ � � ¡ w ~ s x w x s v v t r s y r t v y v w¢ � � � � w x � ¦ � � �   � � � � � � � r u � � ©x ~ � ¦ � � �   � � � � � � � s w � � ©y x � ¦ � � �   � � � � � � � s t � � ©} x � ¦ � � �   � � � � � � � s y � � ©� � � � � w ~ � � © � �   � � ¨ � � ¤ � r y ª s u � � ©� � � � � � � � � �   � � u y ~ }� � �   � � � � � � �   � � u s ¡ u ¢� � � � � � � « £ � ¦ �   � � � � s ~ � � © � t } } w� � �   � � � � « £ � ¦ �   � � � � s ~ � � © � t t ¡ ~ ¢� � � � � ¨ � � ¤ ¬ � § � � � � �  � s r � � ©

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � � � � � " � � � � � # ! � � � � � " $ % � �  � � � � � � & & � ' � �  � � � # �� � � � � � � � � � � �( ) * + ) , - . / * 0 . 1 2 3 + 4 ( * ) ( 5 6 / 7 6 8 5 9 : 9 ; < = 9 + * > 9 ? * 08 4 @ 9 < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A� � � 
 
 
 � C 	 � D E 
 C E E E F 
 F � � G � H H H H H H � & � D &� � � � F 
 � & E � F E 
 F E 	 E E 	 	 & E 
 	 H H H H H H � G E 
 C� � � E 
 
 � & 	 � & E � F � E E F 	 � � E � 
 H H H H H H � C E � �� � � 	 F 
 � & F � � � D C � E E G 
 E C E � D H H H H H H � 
 E � &
 � � 
 
 
 � D G � � E � � 	 F E E � C & I J K H H H H H H E � E E 

 � � � F 
 � & D � � E 	 G � E E 	 
 � & I L M H H H H H H � C E � E
 � � E 
 
 E 
 
 � � E F G � 	 E F � � C I L L H H H H H H � & E E 

 � � 	 F 
 E 
 F � E E F 
 � 	 E C 
 � � I N O H H H H H H � � E E D
 � � 
 
 
 � D F � � E F 
 � � E 	 	 � 	 E � 
 H H H H H H � 	 E � F
 � � � F 
 E 
 E � & 	 � F � G 	 
 C � � E � & H H H H H H � G E C E
 � � E 
 
 E � F E � E F 
 � � I P I � � E E 
 H H H H H H � D E 	 	
 � � 	 F 
 E E C � F E F G � G I P K � E E 	 � H H H H H H � C E F E
 E � 
 
 
 E F 
 � C I K Q � 	 I M J � 	 E E D H H H H H H � 	 I M K
 E � � F 
 	 
 F � C N N O � 	 N R Q � � E � 	 H H H H H H � F I Q M
 E � E 
 
 E C 
 E E N I Q � G E C D � 
 E � G H H H H H H � 
 I P N
 E � 	 F 
 E F 
 	 E N L K � F E G & � C E � F H H H H H H � � I J K
 	 � 
 
 
 E F G 	 E E & 
 E � E F F � C E 
 	 H H H H H H � � E 	 D
 	 � � F 
 E F & C C 	 � 	 � & E C � � E E � � H H H H H H � G E C �
 	 � E 
 
 N R Q & D E G G 	 F E 	 � � D � D & H H H H H H E & E F C
 	 � 	 F 
 I P R � E 	 	 
 E E & E E D � C E � F H H H H H H F 
 E F D
 F � 
 
 
 I Q I � C C 	 	 C F 
 E & � � C � G 
 H H H H H H C 
 E G E
 F � � F 
 N R O � & E 	 
 D D G E E � E C � C 	 H H H H H H � 
 	 E F �
 F � E 
 
 E & 
 E 	 & 	 � D � 
 � E F � 	 G E 
 	 H H H H H H � � 	 E C 	
 F � 	 F 
 E G 	 E F � E C G � 
 
 E E F F � � D � H H H H H H � � C E 	 �
 C � 
 
 
 � D D E E � E & � � � E E 
 
 C G E 
 E H H H H H H � E 
 E � �
 C � � F 
 E E D E D 
 E � & � F � � & E G � � G 
 H H H H H H � F E E 
 �
 C � E 
 
 E � � 	 � 
 E E � � 	 
 � G C G � � G � H H H H H H � F C � D &
 C � 	 F 
 � � & E F G E � C � � D � D F & F � 	 E H H H H H H � 	 E � G E
 G � 
 
 
 � E F I K I � F D � 	 G � � 
 D � � 
 G H H H H H H � F C � � &
 G � � F 
 � � C N J O � C � � G � � F � � 
 	 � 
 G H H H H H H � & 	 � E 	
 G � E 
 
 � � E N J R � F 
 � G F � 	 � � 
 & � & 	 H H H H H H � & C � � 	
 G � 	 F 
 � & F N L J � � 
 � � 	 � 	 F � 
 E � C E H H H H H H � & E � 
 �
 & � 
 
 
 � C � E 	 � � & 
 � & F � � F � 
 � � C � H H H H H H � F G � & 

 & � � F 
 � 
 � 	 � 	 � 
 F � & 	 � 
 	 � 
 E � F � H H H H H H � G F � D 

 & � E 
 
 � C � E G � � F 	 � & G � C � � 	 � � 
 � H H H H H H � G F � 	 F
 & � 	 F 
 � 	 
 E E D � G 	 � D G � D � � F � � 
 � H H H H H H � G � � F �
 D � 
 
 
 � 	 � � D C � E � � � � � & G � 	 & D � H H H H H H � C 	 � C E
 D � � F 
 � C 
 � G & � D C � 
 � � 
 	 � G C � 
 � H H H H H H � C 	 � C F
 D � E 
 
 � E & � & 
 � 	 & � C 
 � C C � & G D 
 H H H H H H � & � � E C
 D � 	 F 
 � 
 � � C E � F G � 	 E � G 
 � 
 � D � H H H H H H � G G � E 
� 
 � 
 
 
 G G � � � � E & � E E � F D � G D G C H H H H H H � F & � � �� 
 � � F 
 F D � C & D 	 � 	 & � � 
 � � 
 G D H H H H H H � & 	 & C� 
 � E 
 
 C & � C � D & � & � � 	 	 E 
 � F D H H H H H H � � � D �� 
 � 	 F 
 F E � F F G 	 � G C & & � F E F � H H H H H H � D C C C� � � 
 
 
 E G � & G G � O Q Q G � O I K E & H H H H H H O R J F 	� � � � F 
 	 	 � & E F & I O L C F O M L 	 � H H H H H H O L N F �� � � E 
 
 	 	 E 
 F F & I I L 	 D O J Q 	 E H H H H H H O O J 	 &� � � 	 F 
 E D E � � 	 F I I J F F I L R 	 E H H H H H H O I Q 	 C� � � �  
 � � G E C D & E 
 � E 	 � � C � E � � � D 	 � 	 C � 
 � 
 G 
 	 
 
 
 
 
 
 F � 	 C � � � D D$ � �� � � �  � � G E C � E � 	 � � D 
 G 	 � F E � 	 
 
 
 � G E 	 FS � �  � � � 
 % 
 S � 
 
 % 
S 	 � % E S F G % G S E � % � S C G % D S E 
 % � S C D % D S 
 % 
 S 
 % 
 S 
 % 
 S 
 % 
 S 
 % 
 S 
 % 
 S � D % G S G 
 % E S� � � T 
 	 � E 
 
 G � 
 
 
 E � 
 
 � � � 
 
 
 � � E 
 � � � 
 
 
 � � 
 
 � � � 
 
 
 E � 
 
U �  % � F G 	 � G � � � C & & � � & G � F � C � 
 C & � E E C & & F � 	 D F� % ! % V % 
 % D C � 
 % D E � 
 % D F F 
 % D F & 
 % D � G 
 % & C � 
 % D 
 & 
 % D � C 
 % D 	 C� $ � � $ � � � C F & � � $ � � � C F &

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � � � � � " � � � � � # ! � � � � � " $ % � �  � � � � � � & & � ' � �  � � � # �� � � � � � � � � � � �W X Y Z X [ \ ] X ^_ ` a b c d e ]d f g ^ h i j i k i j i a l m j Y n m_ o� � � 
 
 
 � C 	� � � � F 
 � & E� � � E 
 
 � & 	� � � 	 F 
 
 � & F � � � C
 � � 
 
 
 � D G
 � � � F 
 � & D
 � � E 
 
 E 
 

 � � 	 F 
 
 E 
 F � � D �
 � � 
 
 
 � D F
 � � � F 
 E 
 E
 � � E 
 
 E � F
 � � 	 F 
 
 E E C � � F D
 E � 
 
 
 E F 

 E � � F 
 	 
 F
 E � E 
 
 E C 

 E � 	 F 
 
 E F 
 � 	 C F
 	 � 
 
 
 E F G
 	 � � F 
 E F &
 	 � E 
 
 p q r
 	 � 	 F 
 
 s t q � 	 D 	
 F � 
 
 
 s r s
 F � � F 
 p q u
 F � E 
 
 E & 

 F � 	 F 
 
 E G 	 � F 	 D
 C � 
 
 
 � D D
 C � � F 
 E E D
 C � E 
 
 E � �
 C � 	 F 
 
 � � & � � G &
 G � 
 
 
 � E F
 G � � F 
 � � C
 G � E 
 
 � � E
 G � 	 F 
 
 � & F & F D
 & � 
 
 
 � C �
 & � � F 
 � 
 �
 & � E 
 
 � C �
 & � 	 F 
 
 � 	 
 C C 	
 D � 
 
 
 � 	 �
 D � � F 
 � C 

 D � E 
 
 � E &
 D � 	 F 
 
 � 
 � F 	 
� 
 � 
 
 
 G G� 
 � � F 
 F D� 
 � E 
 
 C &� 
 � 	 F 
 
 F E � F G� � � 
 
 
 E G� � � � F 
 	 	� � � E 
 
 	 	� � � 	 F 
 
 E D � C 	� � � �  
 � � G E C� � � v � � � � 
 
 % 
 S 
 % 
 S 
 % 
 S$ � � � � � �  � � G E C� � � T 
 	 � E 
U �  % � F G 	� % ! % V % 
 % D C �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � � � � � " � � � � � # ! � � � � � " $ % � �  � � � � � � & & � ' � �  � � � # �� � � � � � � � � � � �W X Y Z X [ \ ] X ^_ ` a b c w Z fd f g ^ h i j i k i j i a ` m j Y n m_ o� � � 
 
 � D E 
 C� � � � F � F E 
 F� � � E 
 � & E � F� � � 	 F � � D 	 � D C � � E �
 � � 
 
 � � E � �
 � � � F � � E 	 G
 � � E 
 � � E F G
 � � 	 F � E F & E F 
 � E G C
 � � 
 
 � � E F 

 � � � F � & 	 � F
 � � E 
 E � E F 

 � � 	 F � F & C E F G � 	 & �
 E � 
 
 � C s x r
 E � � F � C p p u
 E � E 
 E E p s r
 E � 	 F 	 E � � & p y x � C & &
 	 � 
 
 	 E E & 

 	 � � F C C 	 � 	
 	 � E 
 & D E G G
 	 � 	 F � E 	 E E � 	 
 E � F G 	
 F � 
 
 � C C 	 	 C
 F � � F � & E 	 
 D
 F � E 
 E 	 & 	 � D
 F � 	 F E F � � � 	 & E C G � C 	 �
 C � 
 
 E E � E & �
 C � � F E D 
 E � &
 C � E 
 	 � 
 E E �
 C � 	 F E F G � 	 & & E � C � E F G
 G � 
 
 s x s � F D
 G � � F p z u � C �
 G � E 
 p z q � F 

 G � 	 F p y z � G � � � � 
 D & �
 & � 
 
 E 	 � � & 

 & � � F 	 � 	 � 
 F
 & � E 
 E G � � F 	
 & � 	 F E E D � 	 C C � G 	 G � E
 D � 
 
 � D C � E �
 D � � F � G & � D C
 D � E 
 � & 
 � 	 &
 D � 	 F � C E � � � G � F G G E �� 
 � 
 
 � � � � E &� 
 � � F � C & D 	� 
 � E 
 � C � D &� 
 � 	 F � F F � 
 
 C G 	 	 
 	� � � 
 
 � & G G �� � � � F � & E F &� � � E 
 E 
 F F &� � � 	 F E � � � � & C 	 F � E �� � � �  D & E 
 � E 	 � �� � � v � � � � 
 
 % 
 S 
 % 
 S 
 % 
 S$ � � � � � �  � E � 	 �� � � T 
 G � 
 
 
 E � 
 
U �  % � G � � � C & &� % ! % V % 
 % D E � 
 % D F F

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � E

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � � � � � " � � � � � # ! � � � � � " $ % � �  � � � � � � & & � ' � �  � � � # �� � � � � � � � � � � �W X Y Z X [ \ ] X ^_ ` a b c W Y Xd f g ^ h i j i k i j i a { m j Y n m_ o� � � 
 
 E E E F 
� � � � F E 	 E E 	� � � E 
 � E E F 	� � � 	 F � E � � E E G 
 � 	 
 &
 � � 
 
 	 F E E �
 � � � F � E E 	 

 � � E 
 � 	 E F �
 � � 	 F � 	 � 
 C E C 
 � E & �
 � � 
 
 � � E 	 	
 � � � F � G 	 
 C
 � � E 
 � � s t s
 � � 	 F � G & G s t x � F 
 �
 E � 
 
 � 	 s | z
 E � � F � 	 p q r
 E � E 
 � G E C D
 E � 	 F � F D 
 E G & � F � �
 	 � 
 
 E � E F F
 	 � � F � & E C �
 	 � E 
 	 F E 	 �
 	 � 	 F E & � 	 � E E D � E D G
 F � 
 
 F 
 E & �
 F � � F D G E E �
 F � E 
 � 
 � E F �
 F � 	 F � 
 
 E 	 D E E F � 	 
 

 C � 
 
 � � E E 
 

 C � � F � F � � & E
 C � E 
 � 	 
 � G C
 C � 	 F � � D F 	 E � D F � � F 	
 G � 
 
 � 	 G � � 

 G � � F � G � � F �
 G � E 
 � G F � 	 �
 G � 	 F � � 	 G 
 & � 	 F D 	 G
 & � 
 
 � & F � � F
 & � � F � & 	 � 
 	
 & � E 
 � & G � C �
 & � 	 F � D G G F E � D � G G �
 D � 
 
 � � � � & G
 D � � F � 
 � � 
 	
 D � E 
 � C 
 � C C
 D � 	 F � 	 E D � C � G 
 G � G� 
 � 
 
 � E E � F D� 
 � � F � 	 & � � 
� 
 � E 
 � & � � 	 	� 
 � 	 F � G C � 
 E & & & F 
 �� � � 
 
 u r r G �� � � � F s u y C F� � � E 
 s s y 	 D� � � 	 F s s z � � & G F F � 	 �� � � �  C � E � � � D 	 �� � � v � � � � 
 
 % 
 S 
 % 
 S 
 % 
 S$ � � � � � �  � D 
 G 	� � � T � � � 
 
 
 � � E 
U �  % � � & G � F � C� % ! % V % 
 % D F & 
 % D � G

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � � � � � " � � � � � # ! � � � � � " $ % � �  � � � � � � & & � ' � �  � � � # �� � � � � � � � � � � �W X Y Z X [ \ ] X ^_ ` a b c W ] }d f g ^ h i j i k i j i a ~ m j Y n m_ o� � � 
 
 F � � G �� � � � F 	 & E 
 	� � � E 
 � � E � 
� � � 	 F E C � F G E � D � � � F
 � � 
 
 C & s z x
 � � � F � & s y |
 � � E 
 � C s y y
 � � 	 F � � � 	 E s p u � E E C
 � � 
 
 � 	 E � 

 � � � F � � E � &
 � � E 
 � � E E 

 � � 	 F � E D � E 	 � � E 
 

 E � 
 
 � 	 E E D
 E � � F � � E � 	
 E � E 
 � 
 E � G
 E � 	 F � C C � E � F � E � F
 	 � 
 
 � C E 
 	
 	 � � F � E E � �
 	 � E 
 � D � D &
 	 � 	 F � C G 	 E � F � � E D
 F � 
 
 � C � G 

 F � � F E C � C 	
 F � E 
 	 G E 
 	
 F � 	 F F � � C � � D � � � � D
 C � 
 
 C G E 
 E
 C � � F G � � G 

 C � E 
 G � � G �
 C � 	 F & F � D F � 	 E � 
 & &
 G � 
 
 D � � 
 G
 G � � F � 
 	 � 
 G
 G � E 
 � 
 & � & 	
 G � 	 F � 
 E 	 
 G � C E G C �
 & � 
 
 � 
 � � C �
 & � � F � 
 E � F �
 & � E 
 � 	 � � 
 �
 & � 	 F � F � 	 D G � 
 � F � G
 D � 
 
 � 	 & D �
 D � � F � G C � 
 �
 D � E 
 � & G D 

 D � 	 F � 
 � G � E D � E G 	� 
 � 
 
 � G D G C� 
 � � F � � 
 G D� 
 � E 
 E 
 � F D� 
 � 	 F � F E D F E F � � C F� � � 
 
 u s x E &� � � � F u | y 	 �� � � E 
 u z r 	 E� � � 	 F s y q � 
 C & 	 E � C F� � � �  	 C � 
 � 
 G 
 	� � � v � � � � 
 
 % 
 S 
 % 
 S 
 % 
 S$ � � � � � �  � F E � 	� � � T � � � 
 
 
 � � 
 
U �  % � 
 C & � E E C� % ! % V % 
 % & C � 
 % D 
 &

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � � � � � " � � � � � # ! � � � � � " $ % � �  � � � � � � & & � ' v  � � �� � � � � � � � � � � �� � � � � y p q � �� � � � �� � � � � � � � � � � � � � � � � � � � � � � �q | � q s � yu q q q q q q q q q q q q q qq y � q q q q q q q q q q q q q q q qq u � q q q q q q q q q q q q q q q qq s � q q q q q q q q q q q q q q q qq p � q q q q q q q q q q q q q q q qq | � q q q q q q q q q q q q q q q qq z � q q q q q q q q q q q q q q q qq t � q q q q q q q q q q q q q q q qq x � q q q q q q q q q q q q q q q qq r � q q q q q q q q q q q q q q q qy q � q q q q q q q q q q q q q q q qy y � q q q q q q q q q q q q q q q qy u � � y q u y z | s q q q q q q q q q q q y y y zy s � q q y q t y z r | y q q q q q q q q q q y y r yy p � q q y y t u | | s u q q q q q q q q q q y u | ry | � q q y s r r s t u r q q q q q q q q q q y p z |y z � q q y p s t s r y x q q q q q q q q q q y p r py t � q q y | y p s y p q q q q q q q q q q y | p ry x � q q y y | y y z y y q q q q q q q q q q y y t xy r � q q x p r s t q q q q q q q q q q x | ru q � q q z | q r | q q q q q q q q q q z z pu y � q q | s u y t q q q q q q q q q q | p qu u � q q u | q p s q q q q q q q q q q u | tu s � q q y p r z r q q q q q q q q q q y z p� � � � � y y y r | s s | u q z q q q q q q q q q q y y t s z� � � � � � � r | � p � u � r � y � x � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q �� �� � � �� � � �� � � � � �� � � � y p � q q y s � q q y s � q q y p � q q� � � � y y t u z r | y y u | r� �� � � � y t � q q y z � q q y | � q q y t � q q� � � � y | y p s r u r y | p r

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � � � � � " � � � � � # ! � � � � � " $ % � �  � � � � � � & & � ' v  � � �� � � � � � � � � � � �� � � � � y p q � �� � � � �� � � � � � � � � � � � � � � � � � � � � � � �q | � q p � yu x p t s q q q q q q q q q q r pq y � q q | q y t q q q q q q q q q q | xq u � q q x u u u q q q q q q q q q q x zq s � q q y u s q | q q q q q q q q q q y u xq p � q q u t r u s s q q q q q q q q q q q s s uq | � q q y q | p t q u p q q q q q q q q q q y y p xq z � q q y s x r t q u r q q q q q q q q q q y p x xq t � q q y z s | p | p y q q q q q q q q q q y t u yq x � q q y s x u | y s s q q q q q q q q q q y p z zq r � q q y q y s | x p z q q q q q q q q q q y y y ty q � q q r q s z s p q q q q q q q q q q q y q q zy y � q q y q x x | x p q q q q q q q q q q q y y x zy u � � y y s z z s s s q q q q q q q q q q y u s uy s � q q y u t x z z s u q q q q q q q q q q y s t zy p � q q y s r z | s s s q q q q q q q q q q y p x uy | � q q y z y u p q s z q q q q q q q q q q y z x xy z � q q y | u | s y y x q q q q q q q q q q y | t py t � q q y | r y s q u q q q q q q q q q q q y z p yy x � q q y s u p u q y s q q q q q q q q q q y s | ty r � q q r z u y s z q q q q q q q q q q r x yu q � q q z r t y y | q q q q q q q q q q t y su y � q q t u u z p q q q q q q q q q q t s uu u � q q p q y y u q q q q q q q q q q p q pu s � q q u u | | u q q q q q q q q q q u s u� � � � � u y r | y t x t | q p q q q q q q q q q q u s u p u� � � � � � � r p � p � s � p � u � u � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q �� �� � � � q t � q q q | � q q q r � q q q t � q q� � � � y z s | t q p z y t u y� � � � � �� � � � y p � q q y s � q q y y � q q y p � q q� � � � y s r z z z p q y p x u� �� � � � y | � q q y | � q q y | � q q y | � q q� � � � y z y u p q s z y z x x

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � E

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � � � � � " � � � � � # ! � � � � � " $ % � �  � � � � � � & & � ' v  � � �� � � � � � � � � � � �� � � � � y p q � �� � � � �� � � � � � � � � � � � � � � � � � � � � � � �q | � q | � yu y y y y y q q q q q q q q q q y y sq y � q q y q y y p q q q q q q q q q q y q zq u � q q t r s | q q q q q q q q q q x tq s � q q x r q y q q q q q q q q q q r qq p � q q y s q y q u q q q q q q q q q q y p uq | � q q u r x p | z q q q q q q q q q q s p rq z � q q p r | p u z q q q q q q q q q q | p sq t � q q z x z y u y q q q q q q q q q q q t q xq x � q q t s u y u r q q q q q q q q q q t | sq r � q q x r p y p x q q q q q q q q q q r y zy q � q q y q y z y | t q q q q q q q q q q y q s xy y � q q y u | u u x t q q q q q q q q q q y u x ty u � � y s r y y u | q q q q q q q q q q y p q xy s � q q y s | z u q z q q q q q q q q q q y s x uy p � q q y p t z u y p q q q q q q q q q q y | q yy | � q q y | q y z | q q q q q q q q q q y | y uy z � q q y s t x y | p q q q q q q q q q q y s r ty t � q q y s r y x y q q q q q q q q q q y p q qy x � q q y y p | | p q q q q q q q q q q y y | py r � q q r p q p s q q q q q q q q q q r p tu q � q q t z z p u q q q q q q q q q q t t uu y � q q t u u s u q q q q q q q q q q t u tu u � q q p r s y t q q q q q q q q q q | q yu s � q q u s x u y q q q q q q q q q q u p y� � � � � y x z x q u x p y y q q q q q q q q q q q y r q t p� � � � � � � r t � r � y � | � q � z � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q �� �� � � � q r � q q q | � q q q t � q q q r � q q� � � � x r p p | y q r y z� � � � � �� � � � y p � q q y y � q q y y � q q y p � q q� � � � y p t z u x t y | q y� �� � � � y | � q q y z � q q u u � q q y | � q q� � � � y | q y y | t y | y u

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � � � � � " � � � � � # ! � � � � � " $ % � �  � � � � � � & & � ' v  � � �� � � � � � � � � � � �� � � � � y p q � �� � � � �� � � � � � � � � � � � � � � � � � � � � � � �q | � q z � yu y | z q y q q q q q q q q q q y | tq y � q q y p u y q q q q q q q q q q q y p sq u � q q r q y q q q q q q q q q q q r yq s � q q | x u y q q q q q q q q q q z yq p � q q t y y u q q q q q q q q q q t pq | � q q y p x y s q q q q q q q q q q q y z yq z � q q u x s y q u q q q q q q q q q q u r |q t � q q s r q y s p q q q q q q q q q q p q tq x � q q p x | z z q q q q q q q q q q p r tq r � q q t q p | p q q q q q q q q q q t y sy q � q q r p s x u q q q q q q q q q q r | sy y � q q y q | z t | q q q q q q q q q q y q z xy u � � y u q x p s q q q q q q q q q q y u y |y s � q q y s s y | q q q q q q q q q q q y s s zy p � q q y u r y | p q q q q q q q q q q y s q qy | � q q y s q y r | q q q q q q q q q q y s y |y z � q q y u s | s y q q q q q q q q q q y u s ry t � q q y y u y | s q q q q q q q q q q y y u ry x � q q y q t r | p q q q q q q q q q q y q x xy r � q q t | s p p q q q q q q q q q q t z yu q � q q | y | u q q q q q q q q q q q | y tu y � q q s z x u p q q q q q q q q q q s t pu u � q q u z s q u q q q q q q q q q q u z |u s � q q y z u y u q q q q q q q q q q y z |� � � � � y | y | s y y u | r q q q q q q q q q q y | s u p� � � � � � � r x � r � q � t � q � p � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q � q �� �� � � � q r � q q q | � q q q x � q q q r � q q� � � � t q p y s z t y s� � � � � �� � � � y s � q q y y � q q y y � q q y s � q q� � � � y s s y t | y s s z� �� � � � y | � q q y | � q q y | � q q y | � q q� � � � y s q y r | y s y |

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % , � $ � � �� � 	 � � � � �  ! � #- . / 0 . 1 2 3 4 / 5 3 6 7 8 0 9 - / . - : ; 4 < ; = : > ? > @ A B > 0 / C > D / 5= 9 E > A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F� �  � � H + � I J � I K � J J � K H J L L K � I M M M M M M L L K � �� �  � H H � � J + � K K � + + � N O P H J K � I M M M M M M H + K � �� �  K � � � � + L � J K + � + � N Q R + � K � H M M M M M M L � K H L� �  � H K � K � H � + K � � H L S T U � H K K J M M M M M M � � K � �� �  � � � � K K H � K K I H � J S U V � � K � K M M M M M M � � K H H� �  � H � � K L I � I K � H � � K + J H L K � + M M M M M M K I K H H� �  K � � � K � � � J K H � K K � � + K K K � � M M M M M M K � K H +� �  � H � J K � J � I K L J K I K J H � K K K � M M M M M M � J K H L� �  � � � K K � � � � K H J K � K + � K L K � � M M M M M M � L K H �� �  � H � � K � + � � � � I � I K H K � J K � I M M M M M M � K K H J� �  K � � H K I � � I � � � � K K L H � L K � � M M M M M M � � K L K� �  � H � � K + H � K � H I � + K I � K H K � � M M M M M M � � K + �� K  � � J K + � � � � K � � I K L H � � K � � M M M M M M � + K I �� K  � H � K � H J � J � I � � J K J � � J S N T M M M M M M � � � � +� K  K � � + � L K � � R Q W � + � � � � � S N R M M M M M M � L N S S� K  � H � K H � � � � R R S � � K I H � K S O V M M M M M M � + N N N� �  � � � H R O O K � R O U � � K I K � H S O Q M M M M M M � K N S P� �  � H � � R N O � + R R Q K K K + � � � K � � M M M M M M K � N N U� �  K � H � R P R H � H � K K � K L � � � K � � M M M M M M K + � K �� �  � H L � R P Q L � H H � � K K K � + � + J M M M M M M K + � K �� H  � � + � H � L + L H � � � J K � K � � � + J M M M M M M H � � � �� H  � H � � L H � � J L � J H K + K L � � J � H I M M M M M M L H � � �� H  K � � � � H K H � � � � J + � J K L + � H � L H M M M M M M I I � � L� H  � H � � H � J K � � I � J � � � K � � � H � + K M M M M M M + � K J �� L  � � � � � � � + � K H � H � H � K � � K K � L K M M M M M M + H K L �� L  � H � J � K + J � H K � K J I � K � L K J � � H M M M M M M � � � K � I� L  K � � � + K + J � + L � � � L + � J J � I � K J M M M M M M � K � K K �� L  � H � � � K � � � � � K J K J H K � � H K � K � M M M M M M � � + K � �� I  � � � � � � I + � + � K � J + � K � � � L � � � M M M M M M � K � � + I� I  � H � I � � + I � I � K � + J � K � L L � � � I M M M M M M � I H � + �� I  K � S S W � H � K � � � + H � K H � K I H H � J � M M M M M M � � H � � �� I  � H S O N � L � � + I � L I � H � � H � + � � H + M M M M M M � � � � K �� +  � � O R W � J L � H H � L � � K + � � � � � � � J � M M M M M M � + L � � +� +  � H O V Q � K � � + � � � I � H � � � + J + � K K M M M M M M � � K � J �� +  K � � I � � + I � I � � J J � I � � + I � � + � K H M M M M M M � � I � I I� +  � H � H J � L J � H H � + K � I J � + J � � I � � � M M M M M M � � H � I �� J  � � � H K � I H � � H � + K � + � � J I � � K � � � M M M M M M � J + � L I� J  � H � L H � � H � K H � K J � � I � I I � � H � � � M M M M M M � � + � � L� J  K � � H K � K I � � K � L � � � I � I � � � � � � � M M M M M M � � I � � K� J  � H � L � � K H � L � � H � � H H � � + � H K + � M M M M M M � K � � � H� �  � � � � J � � � � L L � H J � + + � � I � L � J � M M M M M M � K L � � H� �  � H � � K � � � � I � � � I � + � � L H � J � � � J M M M M M M � � I � K K� �  K � � � I J � � + I � � L � J J � � � � K + J L M M M M M M � L + � � �� �  � H � L � I L � � J J J K � K J H � + � L H M M M M M M � I J + �� �  � � � L � L L O T P � � I S N Q J K O N T L H M M M M M M O V Q + K� �  � H � + J + I S W N � � K S N O + J O V Q L � M M M M M M S W N + +� �  K � � L + + � S W O � � + O V V + I S O Q � H M M M M M M O U R + K� �  � H � I L I K S Q O � � L S N P + � S W O H I M M M M M M S W U I J! � 	 � $ I � � I � � L J � I � � � � H + L L H I � H � K I K J � � � � � � J L � � � � � � � L � � + � K + � H) � 
! � 	 � $ � � + � J � � J I � � J � � � � H � � H � � � � J + K KX � � $ � 	 ( K � * L X L I * � X K � * J X L J * � X � J * K X I � * I X � I * � X I � * L X � * � X � * � X � * � X � * � X � * � X � * � X K � * K X L J * I X� � � Y � I  K � � �  � � � �  � � � K  K � � �  � � � �  � H � �  � � � K  � H � �  � � � K  K �Z � $ * � � + H � � J � � � J � � � � K � K � I � L � + � � H � � K � � � � + J � I L �� * % * [ * � * + J + � * J L J � * J H I � * J L J � * J H � � * J H � � * + J L � * J L L � * J L � � * J + �# ) ! # ) ! � J � + K � # # ) ! � J � + K �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % , � $ � � �� � 	 � � � � �  ! � #\ ] ^ _ ] \ ` a b ca d e f g h i h j h i h k l m i ^ n mo p� �  � � H + � I J� �  � H H � � J +� �  K � � � � + L� �  � H K � � + K K � H � � I +� �  � � � � K K H� �  � H � � K L I� �  K � � � K � �� �  � H � J � � I K � J � K � �� �  � � � K K � �� �  � H � � K � +� �  K � � H K I �� �  � H � � H L K + H � � � L� K  � � J K + �� K  � H � K � H J� K  K � � + � L K� K  � H � K L K H � � � + � �� �  � � � H q r r� �  � H � � q s r� �  K � H � q t q� �  � H L � � I + q t u � � J �� H  � � + � H � L� H  � H � � L H � �� H  K � � � � H K H� H  � H � � H � H H � J K � � I H� L  � � � � � � � +� L  � H � J � K + J� L  K � � � + K + J� L  � H � � � I H � K � � � H � +� I  � � � � � � I +� I  � H � I � � + I� I  K � v v w � H �� I  � H v r s � � � + � L � � � I J� +  � � r q w � J L� +  � H r x u � K �� +  K � � I � � + I� +  � H � H J � � L � � L J I + �� J  � � � H K � I H� J  � H � L H � � H� J  K � � H K � K I� J  � H � L � � � K H � K H H J �� �  � � � � J � � �� �  � H � � K � � �� �  K � � � I J �� �  � H � L � J + K I L K I �� �  � � � L � L L� �  � H � + J + I� �  K � � L + + �� �  � H � I L � � J K I K K � I! � 	 � $ I � � I � � L J �� � � y � � 	 � � � * � X � * � X � * � X) � 
 ! � 	 � $ � � + � J� � � Y � I  K � � �  � �Z � $ * � � + H � � J �� * % * [ * � * + J + � * J L J

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % , � $ � � �� � 	 � � � � �  ! � #\ ] ^ _ ] \ ` z _ da d e f g h i h j h i h k { m i ^ n mo p� �  � � � I K � J� �  � H � K K � +� �  K � � J K + �� �  � H � + � L I K � � � K � �� �  � � � K K I H� �  � H � I K � H� �  K � � J K H �� �  � H � I J L K L J � � � �� �  � � � � K H J� �  � H � � � � I� �  K � � I � � �� �  � H � K I K � H I � L H �� K  � � � � � K �� K  � H � J � I �� K  K � � � q u w� K  � H � � J � q q v � J L J� �  � � K � q r |� �  � H � + q q u� �  K � H � H � K� �  � H L � � + J H H � � � K �� H  � � + L H � �� H  � H J L � J H� H  K � � � � � J +� H  � H � � I � � K � J � � J J L� L  � � � K H � H �� L  � H � H K � K J� L  K � � + L � � �� L  � H � � � L J H K J K � L + K� I  � � � + � K � J� I  � H � I � K � +� I  K � K � � � + H� I  � H � + I � � � � � L I � � J J� +  � � � H H � L �� +  � H � + � � � I� +  K � � I � � J J� +  � H � H H � � L + � + K + � J� J  � � � � H � + K� J  � H � K H � K J� J  K � � � K � L �� J  � H � L � J + H � H � L K L� �  � � � L L � H J� �  � H � I � � � I� �  K � � + I � � L� �  � H � � J � � I L J J H � �� �  � � r } t � � I� �  � H v w s � � K� �  K � v w r � � +� �  � H v u r � � J � � � L � � �! � 	 � $ I � � � � H + L L� � � y � � 	 � � � * � X � * � X � * � X) � 
 ! � 	 � $ � � J I �� � � Y � �  � � � K  K �Z � $ * � � J � � � � K� * % * [ * � * J H I � * J L J

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � K

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % , � $ � � �� � 	 � � � � �  ! � #\ ] ^ _ ] \ ` \ ^ ]a d e f g h i h j h i h k ~ m i ^ n mo p� �  � � J � K H J� �  � H + � s r t� �  K � + � s u q� �  � H H L K � � v } | � H I J� �  � � � J v | x� �  � H � � K + J� �  K � K K � � +� �  � H K I � L � K J H � L � �� �  � � K � K + �� �  � H � I K H K� �  K � � K K L H� �  � H � + � � � K I � � � I �� K  � � � I K L H� K  � H � J K J �� K  K � � + � � �� K  � H � � L + K I H � H � L� �  � � � � K I K� �  � H K K K + �� �  K � K � K L �� �  � H � K � � L K K � � � � I� H  � � � J K � K� H  � H K + K L �� H  K � � J K L +� H  � H � � � H I K � � � K + K� L  � � H � K � �� L  � H I � K � L� L  K � L + � J J� L  � H J H � + L K � � � � H K� I  � � + � K � �� I  � H J � K � L� I  K � � K H � K I� I  � H � H � � L H � H � � � � �� +  � � � K + � � �� +  � H � H � � � +� +  K � � I � � + I� +  � H � I J L K J � + J + � L� J  � � � + � � J I� J  � H � � I � I I� J  K � � � I � I �� J  � H � H H + J � � � + L I �� �  � � � + + � � I� �  � H � + � � L H� �  K � � J J � � �� �  � H K � K � � J � J H H � +� �  � � v s u J K� �  � H v s r + J� �  K � r x x + I� �  � H v s t � K � I + � K H �! � 	 � $ H I � H � K I K J� � � y � � 	 � � � * � X � * � X � * � X) � 
 ! � 	 � $ � J � � �� � � Y � �  � � � �  � HZ � $ * � K � I � L � +� * % * [ * � * J H � � * J H �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % , � $ � � �� � 	 � � � � �  ! � #\ ] ^ _ ] \ ` \ c �a d e f g h i h j h i h k � m i ^ n mo p� �  � � L L K � I� �  � H H J K � I� �  K � + � K � H� �  � H � H � H � K K J � K � +� �  � � � � K � K� �  � H H L K � +� �  K � K K K � �� �  � H � K � I L K K � � K � I� �  � � K L K � �� �  � H � J K � I� �  K � � L K � �� �  � H K H � � L K � � � � I �� K  � � � � K � �� K  � H � J v s }� K  K � � � v s q� K  � H � K L L v r x � K K �� �  � � � H v r u� �  � H � � K � �� �  K � � � K � �� �  � H + H I � + J � � K �� H  � � � � � + J� H  � H � J � H I� H  K � � H � L H� H  � H � H I J � + K � � J �� L  � � K K � L K� L  � H K J � � H� L  K � � I � K J� L  � H H K � I � � K � J I I� I  � � � L � � �� I  � H L � � � I� I  K � H H � J �� I  � H + � � � K � H + + � �� +  � � � � � � J �� +  � H J + � K K� +  K � � � + � K H� +  � H � � I � K � � � � L � L� J  � � � � K � � �� J  � H � � H � � �� J  K � � � � � � �� J  � H � H K H � H + � � � �� �  � � � L � J �� �  � H � J � � � J� �  K � � K + J L� �  � H � + � + I � L H K I �� �  � � r s } L H� �  � H r x u L �� �  K � v r u � H� �  � H v w r � � H � H I � � +! � 	 � $ � � � � � � J L �� � � y � � 	 � � � * � X � * � X � * � X) � 
 ! � 	 � $ � H � � H� � � Y � �  � � � K  � HZ � $ * � � H � � K � �� * % * [ * � * + J L � * J L L

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % y $ � ( (� � 	 � � � � �  ! � #� � � � � � � � � � � � r � � � � r � � � � v � � � � s � � � � � q � � � q � � � � � t � � � � t � � � t � � � � � t � � �� � � � � � � � � � � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �w q � w v � ur u u s w r q u } u u t w w u w w u x vw u � w w w } u u t v | u u t w w w w w u w }w r � w w w s u } u s w w v w w w w w q tw v � w w w v } u } w q w w s w w w w w t vw s � w w w u r u v } s u v w w v w w w w w u } xw q � w w w r | } u u t u w r } w w q w w w w w s q qw t � w w u q w t u t } u w t w r w t w w w w w } q rw } � w w w | u v u q x u t q t u w s w w w w w u u s xw x � w w w x u v u x r u t s s w w | w w w w w u w t sw | � w w u } s t u | q u x t s u w u w w w w w w u w v qu w � w w u } r x u t s u x t w u w u w u w w w w | x vu u � w w w x r u u } r u q } r v w u w w w w w w u w | vu r � � u x | r u x w r v t | u u u u w w w w w u u } xu v � w w w | t | r r u v x | s w w u | w w w w w u v s uu s � w w u u w s t r q v r x | r u w q w w w w w u s r tu q � w w w u v u x v q q u } u r t w w } w w u w w u x r su t � w w w u q v x s q r | u } w w w r w w w u w w r u | wu } � w w u u t u w v q w u w | q u w x w w w w w r w } qu x � w w w u r w u r q u } t } w w u w u w w w u q r xu | � w w w x x s u q q t v r u w u w w w w w u w } |r w � w w w t u t u v r u v w w w v w w w w w } x rr u � w w w s | w } s s r r w w r w w w w w q | rr r � w w w r | | q } r u w w w r w w w w w v } wr v � w w w r s | s t w u u w w u w w w w w v w }� � � � � } u t v s t v } x r r q } u r v | u s v u q t u u v w w r u x w |� � � � � � � w � w   } q � w   u } � v   u � r   q � }   w � u   w � w   w � }   w � w   w � w   w � w   w � w   w � w  � �� � � � w w � w w w } � w w w | � w w w | � w w w | � w w w t � w w w w � w w w | � w w w w � w w w } � w w¡ � � � u | u v u | q u x t s r u u w u u u s x� � ¢ ¢ � £� � � � u r � w w u s � w w u s � w w u v � w w u v � w w u u � w w u r � w w u v � w w u s � w w¡ � � � u u w s t r q v v x | s v u u | u s r t� �� � � � u } � w w u } � w w u t � w w u q � w w u t � w w u } � w w u t � w w u x � w w u q � w w u t � w w¡ � � � u u t u w s q r u } u } w u r w u u r u | w

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % y $ � ( (� � 	 � � � � �  ! � #� � � � � � � � � � � � r � � � � r � � � � v � � � � s � � � � � q � � � q � � � � � t � � � � t � � � t � � � � � t � � �� � � � � � � � � � � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �w q � w s � ur w u s w u } u t w w v w w w w w u t }w u � w w w } u u x r s w w u w w w w w | tw r � w w w q v u s r r w w r w w w w w } vw v � w w w t | | w } w w | w w w w w | sw s � w w w u v s v x } | w w u w w w w w u x |w q � w w w r } } u w w t v t w w s w w w w w s r vw t � w w w s t s u q s | t w w w x w w w w w t | qw } � w w w } t r u x } u q } t u w v w w w w w u w s sw x � w w u } x u u | w u } t x u w u w w w w w w u w t xw | � w w r } u w u x r u q t x u w } w w w w w | x qu w � w w w } q v r u x u } } } u w u w w w w w w u w } tu u � w w w x s x r r u r v | v w w x u w w w w u u | su r � � w | x s r r v r } x x w w u x u w w w w u v s uu v � w w u u w r t r q } v } u w q r w u r w w w w w u s s wu s � w w w u u x | v u q r x u w x u w u v w w w w w u t q su q � w w w u s v q v t s u q u s v u w u u w w w w w u | t |u t � w w w u t u t v t s } u v | u w } w w w w w r u v su } � w w w u t u r r x x t x u r w } w w w w w u | | tu x � w w w u s w s r u s t q t w w v w w w w w u t x vu | � w w u u w u t u s x s r x w w r w w w w w u u | |r w � w w w } u t u u w u u | w w r w w u w w x s |r u � w w w q q w t | v u v w w u w w w w w t v tr r � w w w s v s } x r s w w v w w w w w q r ur v � w w u v } q t w v q w w w w w w w w s s s� � � � � t u } s u | v x v x r q v u r | q u u w u s q r w u w w r r | } w� � � � � � � w � w   } q � x   u t � }   u � u   q � t   w � w   w � w   w � t   w � w   w � w   w � w   w � w   w � w  � �� � � � w | � w w w x � w w w x � w w w x � w w w } � w w w } � w w w x � w w w x � w w¡ � � � r } x u u | w u } } t u u w u w t x� � ¢ ¢ � £� � � � u v � w w u s � w w u s � w w u v � w w u s � w w u v � w w u r � w w u u � w w u s � w w¡ � � � u u u x | v u q v } u w x r u x u u t q s� �� � � � u | � w w u t � w w u q � w w u q � w w u q � w w u } � w w u q � w w r w � w w u t � w w¡ � � � u u t u t v t s u q u s v r u u u r u v s

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � K

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % y $ � ( (� � 	 � � � � �  ! � #� � � � � � � � � � � � r � � � � r � � � � v � � � � s � � � � � q � � � q � � � � � t � � � � t � � � t � � � � � t � � �� � � � � � � � � � � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �w q � w q � ur w r t v s s w s w w u w w w w w v u rw u � w w w u v | u s s s w w w w w w w w u t uw r � w w w x } u x s v w w w w w w w w u u rw v � w w w q v u r w v w w w w w w w w t xw s � w w w x w u x w t w w r w w w w w u w tw q � w w w u u q v v r } w w w w w w w w u q }w t � w w w r r w s v r u | w w r w w w w w r x tw } � w w w v s | x v q r } w w u w w w w w s t qw x � w w w s u q u q s q q q u w | w w w w w t v |w | � w w w q u v r | t s } w w w x w w w w w x | uu w � w w w t } u s w w t u u u w w v w w w w w u u | uu u � w w u x r u s u s s } u u w q w w w w w u v u }u r � � w | x u s } q u t | t s w } w w w w w u q } |u v � w w w u w v } s t v u x x u w w u u w w w w w u t u wu s � w w u | t w s w | u w x q r w s w w w w w u s } uu q � w w } u w t s v x v u r } t w w s w w w w w u q s tu t � w w v | r v s w r q u w w v w u u w w w w w u s s }u } � w w w x } v s r r | } u w w } w w u w w u v x vu x � w w w x w w v | v s q w u w q w w w w w u r q vu | � w w u } t w r | s r s r u w s w w w w w u u w sr w � w w w q u u r q u w s u w w v w w w w w x w tr u � w w w v | q r s u v v w w w v w w w w w t } rr r � w w w v u q u } s w r x w w u w w w w w q u xr v � w w w r w w u v v v u s w w w w w w w w v q w� � � � � u v u r q s q q q t | u u x u w | s u v w | u w w u w w u | s s s� � � � � � � w � u   t s � q   r x � t   w � t   q � t   w � u   w � w   w � q   w � w   w � w   w � w   w � w   w � w  � �� � � � w | � w w w | � w w w } � w w w | � w w w x � w w w x � w w w | � w w¡ � � � q u v r | t q } w u | x | u� � ¢ ¢ � £� � � � u u � w w u v � w w u r � w w u v � w w u r � w w u r � w w u v � w w u v � w w¡ � � � u u w v } s } q u x | t s u u u t u w� �� � � � u q � w w u q � w w u } � w w u q � w w u t � w w u t � w w u t � w w u } � w w u q � w w¡ � � � } u w t s s r r u r u w w v u u u u q s t

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % y $ � ( (� � 	 � � � � �  ! � #� � � � � � � � � � � � r � � � � r � � � � v � � � � s � � � � � q � � � q � � � � � t � � � � t � � � t � � � � � t � � �� � � � � � � � � � � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �w q � w t � ur w u s q x } v u q w w u w w w w w r q uw u � w w w | u } } r t w w w w w w w w u } tw r � w w w } u s x r q w w w w w w w w u r tw v � w w w v u r x w t w w u w w w w w t tw s � w w w v v u x w q w w u w w w w w q }w q � w w w v x v w v t w w r w w w w w } |w t � w w w | s q q v u | w w u w w w w w u } rw } � w w w u r r | q u u t u w x w w w w w r s vw x � w w w r q v u v x r v | w w r w w w w w s v sw | � w w u v u s u q v r s s w w u w w w w w q u qu w � w w r t w q r u u w s x w w q w w w w w x } uu u � w w w } x v v w t q q u w w t w w w w w u u q uu r � � w | r t v r | s q r w w } w w w w w u v u xu v � w w w | u t v v w s q r w w q w w w w w u v w }u s � w w u | r w r x w v t u u w q w w w w w u r } uu q � w w r | w | v q t v t w w w s w w w w w u v v su t � w w w x t w v u r r q t u w u w w w w w u r v ru } � w w w } u u v r q q s v u w | w w w w w u w | su x � w w w q q x v q t t q q u w u w w w w w | } }u | � w w w s s v v u w w v | r w } w w w w w x w ur w � w w w v w } r q | r v t w w r w w w w w t w tr u � w w w r r u u } s u r s w w r w w w w w s r rr r � w w w u t | u } v u r t w w s w w u w w v } sr v � w w w u u q u w u w u r w w w w w w w w r r x� � � � � t | t v q s q q u q s } } t } w } q w w u w w u q u w q� � � � � � � w � w   t v � x   v w � u   w � s   q � u   w � w   w � w   w � q   w � w   w � w   w � w   w � w   w � w  � �� � � � w | � w w w | � w w w | � w w w w � w w w | � w w w } � w w w } � w w w | � w w¡ � � � u v u s u q v v s s u x q u q� � ¢ ¢ � £� � � � u s � w w u r � w w u v � w w u u � w w u s � w w u s � w w u r � w w u r � w w¡ � � � u | r t v v w q t u u } u v u x� �� � � � u q � w w u q � w w u q � w w u x � w w u q � w w u | � w w u } � w w r r � w w u q � w w¡ � � � r | w | v q t t t w r | u u v v s

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % ( � � � �� � 	 � � � � �  ! � #� � � � � � � u v t s u s t q u q t t u t t } u } t x u x t | u � � � � � x q � ¤ � ¥ �� � � � v q s w s q q w q q t w t q } w } q x w x q | w | | | |   � � � � ¦ � � ¢w q � w v � ur S v | r w s u q r v q u | u w w w w u x v t v q sw u � w w w r q u s r x r u r s x q w w w w u w } t s q tw r � w w w u } } u x | x q w u w w w q t t r q sw v � w w w w r u w u s u t u v q v w w w w t v t s q }w s � w w w w | v q q s s s r v u w v w w w w u } x t r q qw q � w w w q r v x | u v w u u u q v v t } u w w w s q q t r q qw t � w w u v r } } v u x w r v w u q x } v q O w w w } q r t s q }w } � w w v r u v u r } r q } S S V O T S Q Q Q O S u w w w Q Q N V t s q xw x � w w w s r v Q S O O V S v r s u | s x s u | u w w w u w t s t v q }w | � w w u Q P R O u v u r t } v w x u t x x u u w u w w w u w v q t v q qu w � w w r u q t | u x } r } q r r x u r | t u u q r w w w | x v t r q su u � w w w Q S U S r r s r | } r s r u s u } u u u u w w w u w | v t r q su r � � w u r | r r r x v v t r s q u t s } x u | v u w w u u } x t r q qu v � w w w q } t O T V S N Q r } t u } t u v w s s u v r w w u v s u t s q tu s � w w O t s v r w t v r | S S N O Q V Q T S V U O Q S O w Q N O P t } q xu q � w w w t q t u | q s w s s v | v u } r s | u u | v s s w Q u x r s t } q |u t � w w Q | P R O N U N V W N V V v } t O V S Q U Q N O q u w O Q U W t x q |u } � w w w Q O s } r s s s t x s u x N W Q r x u u t } r } U w u r w } q t x q |u x � w w w r s t u x | v u t v s v r t } u | t u r q v | s u w u q r x t x q |u | � w w w w v x u v x r t t r w t r w w u q u s | r t v O w u w } | t } q |r w � w w w t u | } | u | v u | w u v r u w v s | | u u w } x r t } q xr u � w w w v u v t } u r u u } w u w s t x v s | v w w q | r t t q |r r � w w w u u w v v t s u w r x q s s u } u w r u u v } w t t q |r v � w w w r u w r | t s } } t v v } u x t u w w v w } t } q |� � � � � u v u r x x s } r | x s q r r t q r u u v } r r r v q } u w r v r s | v x x v r u x w |  w � u   w � t   v � |   u v � }   r s � w   r v � |   u } � u   u w � x   s � }   u � u   w � r   w � w   w � w  � �� � � � w w � w w w | � w w w | � w w w x � w w w x � w w w } � w w w } � w w w } � w w w } � w w w t � w w w } � w w¡ � � � v u t q r u v r r x v v v x r } v u u u r v r u u s x� � ¢ ¢ � £� � � � u s � w w u u � w w u u � w w u v � w w u v � w w u s � w w u s � w w u s � w w u s � w w u s � w w u s � w w u s � w w u s � w w¡ � � � r u v | v r } x v s u v v s r u x u } v x | r u v r u s r t� �� � � � u t � w w u } � w w u t � w w u t � w w u t � w w u t � w w u } � w w u t � w w u t � w w u t � w w u } � w w u | � w w u q � w w u t � w w¡ � � � u u r t q r s | s x w s x x s w u r x v u | u s r | r u r u | w  � � � � u q � ¤ � � � � � � � � � � � s x � � §q w � ¤ � � � � � � � � � � � q t � � §x q � ¤ � � � � � � � � � � � t q � � §| q � ¤ � � � � � � � � � � � } u � � §� � � � � u w � � § � � � � � ¦ � � ¢ � q u ¨ t w � � §© � � � � � � � � � � � � | x x }� � � � � � � � � � � � � � s q � v  © � � � � � � ª ¡ � ¤ � � � � � � q q � � § � u r s } x� � � � � � � � ª ¡ � ¤ � � � � � � q q � � § � q } � r  � � � � � ¦ � � ¢ « � ¥ � � � � � ¬ � q } � � §

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % ( � � � �� � 	 � � � � �  ! � #� � � � � � � u v t s u s t q u q t t u t t } u } t x u x t | u � � � � � x q � ¤ � ¥ �� � � � v q s w s q q w q q t w t q } w } q x w x q | w | | | |   � � � � ¦ � � ¢w q � w s � ur w w r u r v x s v v } r v x v u w w u t } t } t ww u � w w w w r } r w r | u | u r } w w w w | t t t q |w r � w w w u s r u w r q u r u v t w w w w } v t } q |w v � w w w w w u q u } r u r q x } u w w w | s t t q |w s � w w w u t v u t w q r r u u v r u r w w u x | t u q tw q � w w w v r t t x u u r u w u q t v v u | q w w w s r v t s q tw t � w w w u u u t u u s v r w w u v t x v s v Q T w w w t | q t } q |w } � w w O x v q | | r w u O V P O W R u v q R P u t u w w u w s s t t q xw x � w w w r R N u r u r u v r x w u | t Q N N s q u u u Q w Q W P V t t q xw | � w w w Q W s v Q V V O N Q r r w u v | x s s v u r R w w | x q t q q tu w � w w w u w } q r r r r x t u | s u q w x | s v } w w w u w } t t s q qu u � w w u O S } | r r t v w t r v } u s | u u r s t Q N u w w u u | s t s q qu r � � u u r | x r | t v q x r v w u t t u u x q } s u w w u v s u t s q qu v � w w O } | w r } w v q x r x w r w q u t q s | } R O w u s s w t q q tu s � w w u x Q Q P S W Q S V Q S O Q O N W Q U N T T u r r u w Q P R N t q q tu q � w w u x u r q v t w s w | S R U v u v r t r u u r u | u w w u | t | t t q }u t � w w w | u u q N W O N S Q v q } S O O S Q O Q R W O U R Q Q O Q S N t } q xu } � w w w u t u u } v u } s v u v q x r x | r | q u s s r q s w w u | | t t } q xu x � w w O O O Q P V v v s v s t r | t r r x u x q x v u x u w w u t x v t q q qu | � w w u u v | x r } w r x } u | q u } u u u w s v u u w w w u u | | t s q qr w � w w r u } } x u t | r r x u s } u u | t q u x q u w w x s | t v q sr u � w w r v s u u u u u } s u u q u w q q } r } w w u w t v t t s q tr r � w w w } r s x q u r } u r x x } s v u v t u w w q r u t s q tr v � w w w r u q s q | r u r t } } q x r v q u w w s s s t t q x� � � � � u q u x v u s r r s w u r q r t | s t w w v s t } r t u v u u r u r r x v v t u r r | } w  w � u   w � x   t � r   u } � q   r r � |   r w � w   u q � u   u u � s   s � |   u � w   w � u   w � w   w � w  � �� � � � w } � w w w | � w w w x � w w w | � w w w | � w w w } � w w w } � w w w x � w w w } � w w w t � w w w | � w w w x � w w w x � w w¡ � � � r u w q s u x x r s u r x t r w q u s s q t u } q u u w t x� � ¢ ¢ � £� � � � u v � w w u u � w w u s � w w u s � w w u s � w w u s � w w u s � w w u s � w w u s � w w u u � w w u v � w w u v � w w u s � w w¡ � � � r r v u u t v w u v x u v r u r s w u | s } } u s q r u t q s� �� � � � u x � w w u x � w w u x � w w u t � w w u t � w w u q � w w u t � w w u t � w w u t � w w u t � w w u t � w w u t � w w u t � w w u t � w w¡ � � � r r r u t x s w r s v u v q | v r r v u r u q w r | q u u r u v s  � � � � u q � ¤ � � � � � � � � � � � s t � � §q w � ¤ � � � � � � � � � � � q q � � §x q � ¤ � � � � � � � � � � � t t � � §| q � ¤ � � � � � � � � � � � } u � � §� � � � � u w � � § � � � � � ¦ � � ¢ � q w ¨ q | � � §© � � � � � � � � � � � � | q r t� � � � � � � � � � � � � � s u � q  © � � � � � � ª ¡ � ¤ � � � � � � q q � � § � u u | x r� � � � � � � � ª ¡ � ¤ � � � � � � q q � � § � q r � r  � � � � � ¦ � � ¢ « � ¥ � � � � � ¬ � q t � � §

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � K

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % ( � � � �� � 	 � � � � �  ! � #� � � � � � � u v t s u s t q u q t t u t t } u } t x u x t | u � � � � � x q � ¤ � ¥ �� � � � v q s w s q q w q q t w t q } w } q x w x q | w | | | |   � � � � ¦ � � ¢w q � w q � ur w w } r s x v } x t v v q u | v w w w v u r t t q |w u � w w w u q u u q r v | r | u r u u u w w w u t u t q q xw r � w w w w s u v r | v w r r u w v w u w w u u r t v q xw v � w w w w q x u } u s u t q r u w w w t x t s q }w s � w w w w u w r w v w r } u w t v w w w w u w t t u q qw q � w w u r u w v r r s v | r t u v x u w u w u q } t q q qw t � w w O N u u q s t s q v q s r v u t q w w w r x t t q q tw } � w w w u u x } r u u r u w } t | s q v r } r w w s t q t t q xw x � w w u u u | t s u w } u s } u v q x q s } r q t O w t v | t | t ww | � w w w v O N Q Q S Q N Q Q T T Q P T Q S N V Q S T Q S w Q V U Q } w t wu w � w w w } q v u s q r s w r r r u x t u v } u u q t s u s t r u u | u } w t wu u � w w u t q x u | u r t t r t v u | q u q u u w u t v u } R w u v u } t | q |u r � � u Q S t w O S S r | x v u t O N Q u } u Q R T t r O S s w u q } | } w q |u v � w w S u r U P r r x S N N S O S r u } u t s u q s q s u v r w Q P Q W t | q xu s � w w w s t u r u u r | } v w w u | u Q V V u v v P U u v v Q u s } u } w q |u q � w w S R U W O W U S S R r | x O T S u s r | } s v u } } w w Q R N P t u s |u t � w w u s q r u | r v v s S S V r q } u | x q s x w w w w u s s } t w q uu } � w w w } q q u } t r s | r q u O S N Q P V Q N V T Q O Q v w u v x v } u t wu x � w w r q v q u s r r s } r s x r r w u s q u v v s | u | P O u r q v } w t wu | � w w w s s t u s q u | x r w t u x x u q x u w } s u u w u w u u w s t | t wr w � w w w r r q x v u v } u t x u q | u v } t r r q x w w x w t t | t wr u � w w w v u v q } | s u v v u } w u w w t u v v } u w t } r } w t ur r � w w w u u w v x q x u w x u r u x q q t v t q w w q u x } u t rr v � w w w u q u r v u } v } | } r s | r v s u w v q w } r t s� � � � � t w r u | u w v u r } s u v } q s v x q r v u v r r u | q u q s | t x } u x v v q t u | s s s  w � v   u � u   q � v   u s � u   u | � v   u | � x   u t � u   u u � v   x � w   v � q   w � |   w � r   w � w  � �� � � � w t � w w w t � w w w | � w w w | � w w w | � w w w | � w w w | � w w w | � w w w | � w w w | � w w w | � w w w x � w w w | � w w w | � w w¡ � � � r s r s u u v u s u u } } u t } u v s x u v } u v r u x | u� � ¢ ¢ � £� � � � u v � w w u r � w w u v � w w u r � w w u v � w w u v � w w u r � w w u s � w w u r � w w u s � w w u r � w w u u � w w u s � w w u v � w w¡ � � � v u v | t r v v v s s v r v r s u u x x u q } t | r v q u u t u w� �� � � � u q � w w u q � w w u q � w w u q � w w u t � w w u q � w w u } � w w u } � w w u } � w w u } � w w u } � w w u x � w w u x � w w u q � w w¡ � � � v q | w r w | v v q v v x r } v r v s u t x u s x } u r u t r u q s t  � � � � u q � ¤ � � � � � � � � � � � s } � � §q w � ¤ � � � � � � � � � � � q } � � §x q � ¤ � � � � � � � � � � � t x � � §| q � ¤ � � � � � � � � � � � } s � � §� � � � � u w � � § � � � � � ¦ � � ¢ � q r ¨ t u � � §© � � � � � � � � � � � � } r v v� � � � � � � � � � � � � � v } � r  © � � � � � � ª ¡ � ¤ � � � � � � q q � � § � u u v r t� � � � � � � � ª ¡ � ¤ � � � � � � q q � � § � q x � v  � � � � � ¦ � � ¢ « � ¥ � � � � � ¬ � q x � � §

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � 	 
 � 	 � � � 	  � � � 	 � � � � � � � � � 	 � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � �� � 	 
 � � 	 � 	 �  ! � � � 	 � � � " #� $ � � � 	  % � � � � � & � 	 � � � ' % � � ( � � & ) * � � $ ( � � � � � + + � % ( � � � �� � 	 � � � � �  ! � #� � � � � � � u v t s u s t q u q t t u t t } u } t x u x t | u � � � � � x q � ¤ � ¥ �� � � � v q s w s q q w q q t w t q } w } q x w x q | w | | | |   � � � � ¦ � � ¢w q � w t � ur w u r u u u | s } q } q s v q u x q r w r q u } v t sw u � w w Q w v t u v v u s t s u r r | v u w u } t } u t vw r � w w w w u r x r q v u v w u } x v u w u r t } r t qw v � w w w w u u | } u s u t u v r u u Q t t } u t qw s � w w w u r s } x u v u r | u w w w q } } u t uw q � w w w w v s u w u } r r u r v s v u w } | } u t rw t � w w w w s t r v v s v v r | u | u } r N u u } r } s t sw } � w w w O t u q r v s w q s q r r s u s Q W r u r s v } r t vw x � w w w w Q Q S Q s q } v u u r } u R T O P } u w s v s } r t vw | � w w w w q r } U Q Q Q P Q S S V Q s u u | r w w R Q R t | t uu w � w w u q r w x x u | w u x x u s x u s } q s r t s w w x } u t x q |u u � w w w v v x u s v r s | r s s u x w u v x u w u s v u w r w u u q u t | q |u r � � w u v t t O Q U r } s r q s u | r u q s Q W R r } Q O r w Q S Q V t x q xu v � w w O Q T T Q u t r O U T r v q r w s Q R V | } R R t v w u v w } t x q xu s � w w w s t w u x x r s } O R P O O W u s r | u q u x N w u r } u t x q |u q � w w w s N T Q U N O P U r s u r v s u } u u r r s u t S r Q S S N t | q |u t � w w w u r v u s q r r x O R P O S V u x u u w r s | | w w u r v r t | t wu } � w w w u r w u w w u t x u | x r r u u x r u u v P R O N r w u w | s } u t ru x � w w w R r u q u u u x u q t r w w Q U O Q R O t w u x v u | } } } r t vu | � w w w u | q x x w u v t u } t u } t | s q w u t v r x w u } r t vr w � w w w w q r s t r u w q u s | u r t } | s r u r r w t w t } r t sr u � w w w w q u w q v x s | | x u q } r q q r u s r r } r t sr r � w w w w } u q r s q } } } | u t q r q x u N v } s } v t qr v � w w w u v x r s v v q w q } v w u q v v u r r x } v t s� � � � � s q | s v v u q u r r q v u r x s u r | w v r v | s u q w r t | r u } } s v u s u q u w q  w � w   w � s   r � |   u w � w   u t � x   u x � x   u | � r   u q � x   | � |   s � t   u � r   w � v   w � u  � �� � � � w u � w w w } � w w w x � w w w x � w w w | � w w w | � w w w | � w w w | � w w w x � w w w x � w w w } � w w w t � w w w v � w w w | � w w¡ � � � u r u u v u | u u u t u v v x u q } r t u w s u q u q� � ¢ ¢ � £� � � � u v � w w u v � w w u v � w w u r � w w u v � w w u s � w w u s � w w u v � w w u r � w w u v � w w u r � w w u s � w w u r � w w¡ � � � r u } } u r u | r | } r q t r r w u q x u w q q q u r s u v u x� �� � � � u x � w w u q � w w u q � w w u q � w w u t � w w u t � w w u x � w w u x � w w u } � w w u } � w w u q � w w r r � w w u q � w w¡ � � � q s } u | s r t | r q t r v x u | r u q r t q r s v s u v v s  � � � � u q � ¤ � � � � � � � � � � � q w � � §q w � ¤ � � � � � � � � � � � t w � � §x q � ¤ � � � � � � � � � � � } w � � §| q � ¤ � � � � � � � � � � � } t � � §� � � � � u w � � § � � � � � ¦ � � ¢ � q t ¨ t q � � §© � � � � � � � � � � � � q t u q� � � � � � � � � � � � � � v } � r  © � � � � � � ª ¡ � ¤ � � � � � � q q � � § � u w s s u� � � � � � � � ª ¡ � ¤ � � � � � � q q � � § � t | � r  � � � � � ¦ � � ¢ « � ¥ � � � � � ¬ � t u � � §

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $ � � � � % �� � � � � � � � � & � '( ) * + ) , - . / * 0 . 1 2 3 + 4 ( * ) ( 5 6 / 7 6 8 5 9 : 9 ; < = 9 + * > 9 ? * 08 4 @ 9 < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A� " � 
 
 C � � # D 	 C � # " # E " � E C D � # 
 F F F F F F E 
 � D "� " � � C 	 C � D C G D " 
 " H " " # G C H � D H F F F F F F C G " � D� " � G 
 	 
 � H E 	 D " G C # 	 " " # E E " G G F F F F F F E 
 " � #� " � 	 C G 	 " " 	 " # " 
 	 	 D " " H 	 E " " " F F F F F F G D " � D
 � � 
 
 	 
 " 
 E " � " G D 	 G " G E 	 
 � # # F F F F F F G E " � H
 � � � C � D " C # " 	 " 	 
 G # " " D 	 # " " G F F F F F F G " " G #
 � � G 
 " � " " G " " " C � " D " E 
 G C " " G F F F F F F " H " G D
 � � 	 C � E " G " � C " C C G 	 " G � G # " � 	 F F F F F F " E " G G
 " � 
 
 � 	 " G # � D " 	 G G " " 	 " " # " " D F F F F F F " G " G #
 " � � C � E " H 	 � # " D � " G " G H G � " 
 # F F F F F F " " " C "
 " � G 
 D " H H � C G � # � H " G 	 " E " 
 H F F F F F F � H " C D
 " � 	 C � 	 " D 
 � G G 	 H " " " 	 " G 
 " 
 	 F F F F F F " 
 " H �
 G � 
 
 � " G " G � # G 	 	 � G " 	 # � D " 
 E F F F F F F � E " # 

 G � � C � � G # " " H G 	 D � # I J K � H I L M F F F F F F � # G � G
 G � G 
 � " G C E � H 	 
 	 � C I N O D I P I F F F F F F � G G " G
 G � 	 C � E 	 	 
 � G P P I � � I P N � " I P L F F F F F F � G L P P
 	 � 
 
 � E 	 " G " " P K L � G I Q I � 
 I I K F F F F F F � C L P R
 	 � � C � # 	 	 # " C P P J " 
 " E D � 
 " G 	 F F F F F F � # L K O
 	 � G 
 " 	 P Q L " 	 P R L � 
 " C H " 
 " " C F F F F F F " 
 L P O
 	 � 	 C � D P K O " G G D H � 	 " G � � 
 " � C F F F F F F � E G " G
 C � 
 
 G C P I L G H 	 G " � # " E 
 D " 
 H F F F F F F " C G G 

 C � � C 	 " P K I G # 	 
 E " 	 " C # � # � # G F F F F F F G 
 G " C
 C � G 
 E " 	 	 � E G 	 
 C G D " E H " 
 " 
 G F F F F F F 	 E G " D
 C � 	 C E H G H # C E G E C " E " � H � D " 
 # F F F F F F 	 " " D "
 E � 
 
 # � G " D # 	 G 	 H " E " C E � D " � 	 F F F F F F C " " # E
 E � � C � " D G " 	 � � C G 
 H C H " � " G 
 " � C F F F F F F # G " E 	
 E � G 
 � E # " D E � 	 	 " D # C G " � # G C " � G F F F F F F � 
 
 " C E
 E � 	 C � 	 D " G D � C H " H E C C � D # 	 
 � H 	 F F F F F F � 
 
 " " "
 H � 
 
 � # " " � 
 � C C " � H C D " 
 C G C � # 	 F F F F F F � 
 # " 
 	
 H � � C " 
 
 " � E " � G " 	 # E G " 
 	 	 D � H E F F F F F F � G � " � �
 H � G 
 I Q N " 
 C I K O � D D � 
 � � E E 	 � � C G F F F F F F � E C � # �
 H � 	 C I R O � D D I O Q � D 	 � � # � H " E � � G # F F F F F F � 	 D � H E
 # � 
 
 R N R � E 
 I O J � H 
 D E � H � # G � C 
 F F F F F F � 	 	 � E G
 # � � C I R N " 
 C I I Q � C 	 � � E � E " H G � G 
 F F F F F F � C # � E G
 # � G 
 � D H � E # � # � � C G � � H � C # # 
 � � E F F F F F F � 	 	 � 	 D
 # � 	 C � E C � C D � # G � 	 
 � " 	 � C " # G � " E F F F F F F � G D � 	 	
 D � 
 
 � # D � C C � H " � E � � " G � H # # # � 
 	 F F F F F F � 	 G � C 

 D � � C � E C � G C � H 
 � " � � G 
 � H 	 # E � 
 G F F F F F F � G # � G G
 D � G 
 � # G � " H � C G � 	 H � C D � C # D D D C F F F F F F � 	 # � G "
 D � 	 C � E D � " � � 	 C � G # � C � � � # � � D H D F F F F F F � 	 E � � 	� 
 � 
 
 � G # D C � # 
 � G # � # � � " G � � E # " F F F F F F � C 	 � � 
� 
 � � C � C G � 
 
 � # � � G 
 � E 	 � " E � " E � 
 C F F F F F F � C E � � C� 
 � G 
 � H # # G � # 
 � 
 C R N K � 
 G � E � # C F F F F F F � H # D 	� 
 � 	 C � C D E 
 � 	 � # H R N O # " R Q N E E F F F F F F � E C H 	� � � 
 
 � E G E 	 � E � D D I R I # C R P P E " F F F F F F R M O H #� � � � C � # G H G " � G � 
 H R N L # 	 R M Q C E F F F F F F R N R # 
� � � G 
 � D C C � " 
 G � 
 
 � H E # 
 I O O G H F F F F F F R N P E H� � � 	 C � # # E 	 " 
 " D 	 � C # E # � E G C " F F F F F F R M J H 
& � � � � 	 # H E � � C D D 	 # D 	 � � D D C G H E H D E � � " D C G # 
 H � 
 
 
 
 
 
 	 � " � � 
 G " �S � �& � � � � � E 	 H C � E # # D � G G H # � � 
 " 	 
 
 
 � 	 	 	 "T � U � � �  " D ! E T H 
 ! 	 T " D ! 
 T H � ! 
 T " # ! " T H � ! # T " E ! # T H G ! " T 
 ! 
 T 
 ! 
 T 
 ! 
 T 
 ! 
 T 
 ! 
 T 
 ! 
 T " # ! C T H � ! C T� � � V 
 H � G 
 
 	 � G 
 
 H � G 
 
 G � 	 C � 
 � G 
 
 G � � C � 
 � 	 C 
 G � � C � � � 
 
 
 G � 	 C� � � ! # # D � H # # # D 
 � H C E H D 
 � 
 # E E # D D 	 H H G G � G H C� ! � ! W ! 
 ! # " E 
 ! D E C 
 ! # D 
 
 ! D E D 
 ! D G " 
 ! D G E 
 ! # E � 
 ! D H 	 
 ! D 	 C 
 ! D # "' S & ' S & � 	 � 	 	 " ' ' S & � 	 � 	 	 "

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $ � � � � % �� � � � � � � � � & � 'X Y Z [ Y X \ ] ^ _] ` a b c d e d f d e d g h i e Z j ik l� " � 
 
 C � � # D� " � � C 	 C � D C� " � G 
 	 
 � H E� " � 	 C G 	 � H 
 " " 	 H # 	
 � � 
 
 	 
 " 
 E
 � � � C � D " C #
 � � G 
 " � " " G
 � � 	 C � E D E " G " D � D
 " � 
 
 � 	 " G #
 " � � C � E " H 	
 " � G 
 D " H H
 " � 	 C � 	 C G " D 
 � 
 H D
 G � 
 
 � " G " G
 G � � C � � G # "
 G � G 
 � " G C E
 G � 	 C � E C � 	 	 
 � C 
 �
 	 � 
 
 � E 	 " G
 	 � � C � # 	 	 #
 	 � G 
 " 	 m n o
 	 � 	 C � D H H m p q � H # 	
 C � 
 
 G C m r o
 C � � C 	 " m p r
 C � G 
 E " 	 	 �
 C � 	 C E H " 
 E G H # � E D 	
 E � 
 
 # � G " D
 E � � C � " D G " 	
 E � G 
 � E # " D E
 E � 	 C � 	 D C " H " G D � � # #
 H � 
 
 � # " " � 

 H � � C " 
 
 " � E
 H � G 
 r n s " 
 C
 H � 	 C r t q # E � � D D # G 

 # � 
 
 t s t � E 

 # � � C r t s " 
 C
 # � G 
 � D H � E #
 # � 	 C � E C H H " � C D E D "
 D � 
 
 � # D � C C
 D � � C � E C � G C
 D � G 
 � # G � " H
 D � 	 C � E D H 
 E � " � C G #� 
 � 
 
 � G # D C� 
 � � C � C G � 
 
� 
 � G 
 � H # # G� 
 � 	 C � C D E " # E 
 G G #� � � 
 
 � E G E 	� � � � C � # G H G� � � G 
 � D C C �� � � 	 C � # # H " D E 	 " C "& � � � � 	 # H E � � C D D� � � � � � � � 
 
 ! 
 T 
 ! 
 T 
 ! 
 TS � � & � � � � � E 	 H C� � � V 
 H � G 
 
 	 � G 
� � � ! # # D � H # #� ! � ! W ! 
 ! # " E 
 ! D E C

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � "

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $ � � � � % �� � � � � � � � � & � 'X Y Z [ Y X \ u [ `] ` a b c d e d f d e d g v i e Z j ik l� " � 
 
 	 C � # "� " � � C G D " 
 "� " � G 
 	 D " G C� " � 	 C " # � E � " 
 	 # " G
 � � 
 
 " � " G D
 � � � C " 	 " 	 

 � � G 
 " " " C �
 � � 	 C � C # " " C C D # C
 " � 
 
 � D " 	 G
 " � � C � # " D �
 " � G 
 � C G � #
 " � 	 C � G E C G 	 H � � D D
 G � 
 
 � # G 	 	
 G � � C " H G 	 D
 G � G 
 � H 	 
 	
 G � 	 C � G H C m m r � C G D
 	 � 
 
 " " m p o
 	 � � C " C m m w
 	 � G 
 " 	 m t o
 	 � 	 C " G D 	 G D H � H � �
 C � 
 
 G H 	 G "
 C � � C G # 	 
 E
 C � G 
 E G 	 
 C
 C � 	 C C E � D 	 G E C � E 
 #
 E � 
 
 # 	 G 	 H
 E � � C � � C G 
 H
 E � G 
 � 	 	 " D #
 E � 	 C � C H C 
 
 " H E � " " #
 H � 
 
 � C C " � H
 H � � C " � G " 	 #
 H � G 
 r p q � D D
 H � 	 C r q n # " 	 � D 	 # C #
 # � 
 
 r q w � H 

 # � � C r r n � C 	
 # � G 
 � # � � C G
 # � 	 C � # G H D # � 	 
 E � H
 D � 
 
 � H " � E �
 D � � C � H 
 � " �
 D � G 
 � C G � 	 H
 D � 	 C � 	 C E 	 
 � G # C E H� 
 � 
 
 � # 
 � G #� 
 � � C � # � � G 
� 
 � G 
 � # 
 � 
 C� 
 � 	 C � 	 � E # " # H 	 E 
� � � 
 
 � E � D D� � � � C " � G � 
 H� � � G 
 " 
 G � 
 
� � � 	 C " 
 " H H D D 	 	 
 
& � � � � 	 # D 	 � � D D C� � � � � � � � 
 
 ! 
 T 
 ! 
 T 
 ! 
 TS � � & � � � � � E # # D� � � V 
 H � G 
 
 G � 	 C� � � ! # D 
 � H C E� ! � ! W ! 
 ! # D 
 
 ! D E D

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � G

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $ � � � � % �� � � � � � � � � & � 'X Y Z [ Y X \ X Z Y] ` a b c d e d f d e d g x i e Z j ik l� " � 
 
 # E " � E� " � � C H " " # G� " � G 
 # 	 " " #� " � 	 C 	 D " D � " " H D C 	
 � � 
 
 	 G " G E
 � � � C G # " " D
 � � G 
 " D " E 

 � � 	 C G 	 � 	 	 " G � D C E
 " � 
 
 G " " 	 "
 " � � C " G " G H
 " � G 
 � H " G 	
 " � 	 C " " D 	 " 	 " D C C
 G � 
 
 � G " 	 #
 G � � C � # r w p
 G � G 
 � C r s q
 G � 	 C � � C H r m s � 
 H "
 	 � 
 
 � G r n r
 	 � � C " 
 " E D
 	 � G 
 � 
 " C H
 	 � 	 C � 	 C H " G � � 
 � D
 C � 
 
 � # " E 

 C � � C " 	 " C #
 C � G 
 G D " E H
 C � 	 C " E � 
 H " � H � 
 
 "
 E � 
 
 " E " C E
 E � � C C H " � "
 E � G 
 C G " � #
 E � 	 C C C � D � � D # # # 	
 H � 
 
 C D " 
 C
 H � � C E G " 
 	
 H � G 
 � 
 � � E E
 H � 	 C � � # G 	 � � H " H 	 H
 # � 
 
 D E � H �
 # � � C � � E � E "
 # � G 
 � � H � C #
 # � 	 C � " 	 	 C G � C " E 	 G
 D � 
 
 � " G � H #
 D � � C � G 
 � H 	
 D � G 
 � C D � C #
 D � 	 C � C � C E G � � # E " #� 
 � 
 
 � # � � " G� 
 � � C � E 	 � " E� 
 � G 
 t s p � 
 G� 
 � 	 C t s q H G 
 # " 	 G 	� � � 
 
 r t r # C� � � � C t s o # 	� � � G 
 � H E # 
� � � 	 C � C # H G D E # G � H& � � � � G H E H D E � �� � � � � � � � 
 
 ! 
 T 
 ! 
 T 
 ! 
 TS � � & � � � � � G G H #� � � V � 
 � G 
 
 G � � C� � � ! H D 
 � 
 # E� ! � ! W ! 
 ! D G " 
 ! D G E

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $ � � � � % �� � � � � � � � � & � 'X Y Z [ Y X \ X _ y] ` a b c d e d f d e d g z i e Z j ik l� " � 
 
 C D � # 
� " � � C C H � D H� " � G 
 E E " G G� " � 	 C 	 E " " # " " " # G "
 � � 
 
 	 
 � # #
 � � � C 	 # " " G
 � � G 
 G C " " G
 � � 	 C G # � E � " � 	 # 	 #
 " � 
 
 " # " " D
 " � � C G � " 
 #
 " � G 
 " E " 
 H
 " � 	 C G 
 � � C " 
 	 # 	 #
 G � 
 
 � D " 
 E
 G � � C � H r o {
 G � G 
 D r m r
 G � 	 C � " C H r m o D " #
 	 � 
 
 � 
 r r p
 	 � � C � 
 " G 	
 	 � G 
 " 
 " " C
 	 � 	 C � 
 C 
 " � C # D D
 C � 
 
 D " 
 H
 C � � C � # � # G
 C � G 
 " 
 " 
 G
 C � 	 C � D E E " 
 # # 
 �
 E � 
 
 � D " � 	
 E � � C G 
 " � C
 E � G 
 G C " � G
 E � 	 C 	 
 � " 	 � H 	 # � E
 H � 
 
 G C � # 	
 H � � C 	 D � H E
 H � G 
 	 � � C G
 H � 	 C E � � # E � G # E C �
 # � 
 
 # G � C 

 # � � C H G � G 

 # � G 
 # 
 � � E
 # � 	 C # G G � D � " E C " "
 D � 
 
 # # � 
 	
 D � � C # E � 
 G
 D � G 
 D D D C
 D � 	 C � � D G D " H D G # �� 
 � 
 
 � � E # "� 
 � � C � " E � 
 C� 
 � G 
 � E � # C� 
 � 	 C t n s C H " E E G G #� � � 
 
 t m m E "� � � � C t { n C E� � � G 
 r q q G H� � � 	 C � E G E # G C " " 
 H& � � � � " D C G # 
 H �� � � � � � � � 
 
 ! 
 T 
 ! 
 T 
 ! 
 TS � � & � � � � � � 
 " 	� � � V � 
 � 	 C 
 G � � C� � � ! E # D D 	 H� ! � ! W ! 
 ! # E � 
 ! D H 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $ � � �  � � � � � � � � � & � '| } | ~ � � ~ � � � � � r � � � � r � � � � o � � � � m � � � � � p � � � p � � � � � n � � � � n � � � n � � � � � n � � �� � � � } � � � � � � � � � � � � � � � � } � � � � n � � � � | � � � � � | � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � � ~ � � � ~ � �q p � q o � tr t t o o r o q r m m t t q t q q t { qq t � q q q n { t m o o m t q r r q q q s nq r � q q q m m p q r q q q r q q q q p oq o � q q q o q s t m t q r o t q q q p tq m � q q q p o t q t p o q q o r q q q { {q p � q q q t o o m p n t t o q o m t q q q r q nq n � q q r o r s t q m t q m o p t s r o q q q t p r {q { � q q p n n p t t t t o m p m r n s t q q q w n tq w � q q m p m t t o o t w p p { t n n t q q q { { rq s � q q s m q o t p r r p w n p t t q t o r q q q { q nt q � q q o o { { t m t t w n t m q s t o t q q t n r wt t � q q n m w n t o o r o m { { q t r t p q q q q { r st r � � o p m s t m m t m o m { r t n t o r q q q { w mt o � q q t t n o t t p q o t p p t t q r q s t q q q s t st m � q q r w q o t { r r n p q s q s n r q q q t q { st p � q q t q t q s q r w o t p n o w q r o s q q q q t p q tt n � q q n t r w t o o { { t q o s r o m o t t q q t { w mt { � q q m t o { p r o w { m w o q w n p q q q t n s mt w � q q o s m t t n n t q m { r q t o m r q q q t t w wt s � q q t n { t t r p { t { r q m r t q q q w o qr q � q q r p m t t t o o r o t q p m q q q q n s rr t � q q t m p m n n r t q q q q m q t q q p o wr r � q q q r { r p q r t r q q r q q q q q o o wr o � q q q r t o r w q { q q t o q q q q r p r� � ~ � � { o t r q w r r { p r r m r w o o s s t m t s o t p { r p o q r t n m { p� � � � � � ~ q � m � { o � o � t n � { � t � p � p � t � q � n � q � t � t � r � t � q � q � r � q � q � q � q � q � q �� �� � � � q s � q q q { � q q q s � q q q s � q q q s � q q q w � q q q q � q q q s � q q q n � q q q t � q q q q � q q q n � q q q { � q q� � � � s n n p t p r r p w n { m t q r o r t t w n t� � � � � �� � � � t o � q q t m � q q t m � q q t o � q q t o � q q t o � q q t r � q q t o � q q t t � q q t r � q q t m � q q� � � � t t w q o t { r o t p p t t r r q t p r t q { s� �� � � � t p � q q t { � q q t n � q q t p � q q t n � q q t n � q q t n � q q t n � q q t p � q q t { � q q t n � q q t n � q q� � � � t q t o { p o o { t p t q o s r o m s p t t { w m

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � "

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $ � � �  � � � � � � � � � & � '| } | ~ � � ~ � � � � � r � � � � r � � � � o � � � � m � � � � � p � � � p � � � � � n � � � � n � � � n � � � � � n � � �� � � � } � � � � � � � � � � � � � � � � } � � � � n � � � � | � � � � � | � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � � ~ � � � ~ � �q p � q m � tr q t o t t m t s o q t t q t q q t n tq t � q q q n o t r r r q q q o q q q q w rq r � q q q p t s t r t q q t q q q q n pq o � q q q p t t q t m q q r { q q q q { pq m � q q q n w t m r m o q q r t q q q s mq p � q q t t r s o r p t { t q q w t q q q t s mq n � q q r o q m t q w w o w w q t m t n r q q q p q qq { � q q { p n { t p p t p m o { r w t w t t q q w r mq w � q q m p m n t p r r t o s m t t r t m m t q q { s wq s � q q p m t m t r o r t p r o t t t t q q q q q n m qt q � q q p m m o t r { r r p r { q t r t o q t q q n w rt t � q q { p r w t m s t p m r w q t q t s t q q q { { st r � � n p n { t m r r q m n s r t n t m q q q t w r ot o � q q p { m p t o n r o m o t r t t t s q q q q s w pt m � q q t q s o n t p p t { p q w t s t r t q q q t t s st p � q q { t r q q r r o s n q t r q r t n q q q t t p o st n � q q t t t m t r r q p w p r w q { n r q q q t { t tt { � q q n t o { w t n { m o r m q t t p q t q q t n q wt w � q q p t q n m t t m n r r { q { o q q q q t r r wt s � q q p { m p { s n t r o q o p q q q q w p wr q � q q p p m { p o q s t q q r q q q q n t {r t � q q q m s s p w r p t q t t q q q q p n {r r � q q t o s s m s o n q q q r q q q q m n qr o � q q q o p o m q r o q q q t q t q q m q q� � ~ � � s r t o t m q r o r n r t m n m m t t q w t p n t { w t o n q r t n w w s� � � � � � ~ q � p � { { � w � t o � w � t � o � o � w � q � { � q � q � q � s � t � t � q � t � q � q � q � q � q � q �� �� � � � q { � q q q { � q q q { � q q q w � q q q s � q q q n � q q q { � q q q n � q q q { � q q q w � q q q q � q q q { � q q� � � � { p n { t p p r t p r w r t m t w m t w r m� � � � � �� � � � t m � q q t m � q q t m � q q t o � q q t m � q q t o � q q t r � q q t r � q q t t � q q t t � q q t r � q q t m � q q� � � � t q s o n t p p r o p q t r r t n t s t t t t s s� �� � � � t n � q q t n � q q t p � q q t p � q q t p � q q t p � q q t p � q q t p � q q t n � q q t { � q q t p � q q t n � q q� � � � t t t m t r r r o s n q t r r t n r t t t { t t

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � G

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $ � � �  � � � � � � � � � & � '| } | ~ � � ~ � � � � � r � � � � r � � � � o � � � � m � � � � � p � � � p � � � � � n � � � � n � � � n � � � � � n � � �� � � � } � � � � � � � � � � � � � � � � } � � � � n � � � � | � � � � � | � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � � ~ � � � ~ � �q p � q p � tr q r p { o t q o q q q q q q q q r s tq t � q q q t r n t t m r t q q q q q q q t m mq r � q q q { m t o o r t q q t q q q q s mq o � q q q m n s q t t q q q q q q q p {q m � q q q m q s q o q q t m q q q q p {q p � q q q w m t o t m t q q m q q q q t q {q n � q q t t o r o s r w o q m r q q q q t s tq { � q q p r p o p { n t p r t q r q q q q o m tq w � q q t o p m n p o r t t q p o q q q q m p oq s � q q o m p q { n r t r m t p t q q q q q p n ot q � q q m p w q t t n o r q t q o r t q q q { o qt t � q q o n t s s o r t o o q m r q q q q { o st r � � o { w q t r { t q r o m q p r q q q q s p mt o � q q t w q s t t n p t p r q n r q q q q s p nt m � q q o w t q t t o t r t q q n q q q q t s p pt p � q q n s r q t t { m t n t q p r q t q q t q { rt n � q q r w { t t r q q t s t q m r q q q q t q t st { � q q o w w q s n n t q o q m q q q q q t q q rt w � q q m { { q s n r w r q r q q q q q w w mt s � q q t n n p { r t n q q r q q q q q { m {r q � q q t p n s n o q w q q r q q q q q n m or t � q q o p n m p o o m q q q t q q q q n r wr r � q q q o w q m { q n q q q t q q q q m o mr o � q q q r { n o { r r q q q q q q q q o t {� � ~ � � m m t t o q s t p w s n q r m r o t r p w m q t t q t t o o { w� � � � � � ~ q � o � w m � p � t t � s � q � m � t � w � q � r � q � q � q � m � q � o � q � q � q � q � q � q � q � q �� �� � � � q { � q q q s � q q q s � q q q { � q q q w � q q q s � q q q { � q q q w � q q q s � q q q s � q q� � � � p m p q { n n r t m t p t q p n o� � � � � �� � � � t t � q q t m � q q t r � q q t r � q q t r � q q t r � q q t o � q q t t � q q t m � q q t o � q q� � � � o w t q t r { t q r o m n r t s p n� �� � � � t p � q q t p � q q t n � q q t { � q q t n � q q t { � q q t p � q q t p � q q t p � q q t p � q q� � � � n s r q t r q n t s o p r t t q { r

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $ � � �  � � � � � � � � � & � '| } | ~ � � ~ � � � � � r � � � � r � � � � o � � � � m � � � � � p � � � p � � � � � n � � � � n � � � n � � � � � n � � �� � � � } � � � � � � � � � � � � � � � � } � � � � n � � � � | � � � � � | � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � � ~ � � � ~ � �q p � q n � tr q t s s r o r o q q t q q q q q r r wq t � q q q t m q r q t q q q q q q q q q t n tq r � q q q s { t o r o q q q q q q q q t t pq o � q q q m o t t q r q q t q q q q q p {q m � q q q m q w q q q q r q q q q q p qq p � q q t m w t t r t r q t q q q q q n nq n � q q q s t r m t p q q r t q q q q t r mq { � q q t t p m r t t o t q m t q q q q t w nq w � q q m r m { p o r w t q t o q q q q o t sq s � q q o o t n n t t w q q t r q q q q o s rt q � q q r m { { { n q t r q q o r q q q q p { rt t � q q o p w p { w o t q q q o t q q q q n w ot r � � o { r m s o t w q q t t t q q q w o rt o � q q p { o s w { r t q q q m t q q q q w m wt m � q q m { m p { o q t w t q p r q q q q w m wt p � q q r w r s w t o s q q o t q q q q s r wt n � q q m w q q { w r w r q o r q q q q w s st { � q q m { r q n r t w q q m t q t q q w q tt w � q q r { q n w o p t m t q m t q q q q w t nt s � q q r p n w n s q w r q r q q q q q n p tr q � q q r m p p p o r w q q t t q q q q p r rr t � q q t o r n m q t t q t q r q q q q q o w tr r � q q q r w t o s r t q q q m t q t q q o o wr o � q q o t w t t { q m t q q t q q q q r q {� � ~ � � m n s p t t t t { m o m t { q t r q p r r r t r q q t t q r m� � � � � � ~ q � m � w n � o � t q � n � q � o � t � p � q � t � q � q � q � p � q � r � q � q � q � q � q � q � q � q �� �� � � � q w � q q q s � q q q s � q q q q � q q q w � q q q p � q q q { � q q q w � q q q s � q q� � � � m o t n n t r w r m o o s r� � � � � �� � � � t o � q q t m � q q t r � q q t t � q q t m � q q t m � q q t m � q q t m � q q t r � q q t o � q q� � � � p { m p s o o t w t p r t w m w� �� � � � t n � q q t p � q q t w � q q t w � q q t w � q q t n � q q t { � q q t n � q q t { � q q t p � q q� � � � m w r s w o p t m r m r t s r w

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $  U � � �� � � � � � � � � & � '| } | ~ � � ~ t o n m t m n p t p n n t n n { t { n w t w n s t � � ~ � � w p ~ � �   �� � � � o p m q m p p q p p n q n p { q { p w q w p s q s s s s � � � � | ¡ � � �q p � q o � tr q q p m t n m m m { o w t n q q q q t { q n w n rq t � q q t q m p r r r r o r m t t o t q q s n { q n tq r � q q q t r p m t r s t t n t r q q p o n s n tq o � q q q q q o p t m t o t r r r q q q p t n { n rq m � q q q q t p t m t n r n s m r q q q { { n n n qq p � q q q q q t q t r o q { q m m o t { r q q r q n { t n mq n � q q q L r t q o q w r t m r t { o n p t m p t q p r { { q n mq { � q q L o N t m p r R L M I Q I I M I w s t { o q q J Q R n s n oq w � q q q q n I M M N t r t t s m r r t t q m t w r q q { { r { q n mq s � q q q r r n t r n q t { { r o n R K N L Q R I L R { q n { o n {t q � q q q q t t r t n n { t n t r t n t r t r w p q t n r w { r n nt t � q q R t J R N o m s s r q w r r q t q s r { o q q { r s { t n pt r � � q I t w m s t o t r n { r t m w n r m r q q { w m { q n mt o � q q t t o t o Q L R Q K L O M r p t w s t s n q R s t s n s n mt m � q q q t { s o p t p n o q q L Q K R K N L K R O I q R O M N { t n pt p � q q q q q R R P Q t m p m q { p s p r m p m o { r q t p q t { t n nt n � q q q I I w r w t o n P N R M I Q L L O p m { q q R M J P { t n {t { � q q I q q o r r R K N m r n n n m o r o w w n t q t n s m { r n {t w � q q q q t t t w { { r p n m o t r w w R O K s r q t t w w { m n wt s � q q q q t p r r { m t n w r s m t w w n t R I L I w o q { o n wr q � q q t q r r r w t q r t w q r t r t r s r s p r q n s r { r n nr t � q q q q q s r p { s t m s t n o w p r t n t q p o w { t n pr r � q q q q r p t o o s w w t q w p s t w m r q o o w { r n nr o � q q t q q t t t o m n { { r o s r t n q q r p r { o n n� � ~ � � t q t n p s t s p n o n r q q t m m o w p p { t r { o { n { o t t p t s p t n m { p� q � t � q � t � q � m � t � r � o � s � t r � t � r n � s � o o � w � t n � n � m � t � q � { � q � t � q � q �� �� � � � q { � q q q n � q q q { � q q q w � q q q w � q q q { � q q q { � q q q { � q q q s � q q q s � q q q s � q q q s � q q q s � q q q { � q q� � � � o o s r { { s t o { r n r r { r t p s o n t r o t w n t� � � � � �� � � � t t � q q t r � q q t t � q q t t � q q t o � q q t o � q q t o � q q t m � q q t m � q q t m � q q t m � q q t m � q q t o � q q t m � q q� � � � t r w t s n o t n p o q { o n p t p s o p t q r t t q { s� �� � � � t { � q q t n � q q t n � q q t p � q q t p � q q t { � q q t n � q q t n � q q t n � q q t w � q q t s � q q t s � q q t s � q q t n � q q� � � � r r r t t m n t p s m s t { r n o o q t q p t r o r t { w m� � � � � t p ~ � � � � � � � ~ � � � � p w � � ¢p q ~ � � � � � � � ~ � � � � n p � � ¢w p ~ � � � � � � � ~ � � � � { t � � ¢s p ~ � � � � � � � ~ � � � � { p � � ¢| ~ � ~ � t q � � ¢ � � � � | ¡ � � � � n r £ { t � � ¢¤ � � � � � � � � � � � � s m o o� � � � � � ~ � � � � � � � p { � o �¤ � � � � � � ¥ � � � � � � � � � n p � � ¢ � w s m {� � � � � � ~ � ¥ � � � � � � � � � n p � � ¢ � p m � o �� � � � | ¡ � � � ¦ �   � � � � � § � n n � � ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � "

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $  U � � �� � � � � � � � � & � '| } | ~ � � ~ t o n m t m n p t p n n t n n { t { n w t w n s t � � ~ � � w p ~ � �   �� � � � o p m q m p p q p p n q n p { q { p w q w p s q s s s s � � � � | ¡ � � �q p � q m � tr q q t m { r n o w m { r { t q q t q t n t { r n pq t � q q q q q q m t t r t o q t o o q q q w r { t n nq r � q q q q q r o o t w r t t m o t q q n p { r n {q o � q q q q r t n s t { r o t m o q q q { p { t n pq m � q q q q o { m t p r n r o t q o t q I s m { q n oq p � q q q q t o w r n p o m w o s t m r q q t s m { o n nq n � q q q I t t r n m t t t t t w { s o o p r t q p q q { r n {q { � q q q r K { r q J I I O M L O R t p s o m n t q J I P { r n nq w � q q q q t N L L w t t w r r { t R M K o s n t q { s w { r n {q s � q q q q r o t w { r t n s r t o t q w P P N I q n m q { o n {t q � q q q t t w r o w q t n { r r r t m r o q n q r n w r { r n nt t � q q q R p s m q w s t s w r n p t r p P O M q q { { s { r n nt r � � q q r t t o r t q t r m p r p m R K R r q { q q w r o { t n nt o � q q q q m t r Q J r r p o w n r o p p q m t q q s w p n w n ot m � q q q q M R P p m I L K P M N L R O w m t t m R q R R N N n w n ot p � q q q q q t m n o r p w n r q m n o t q r R J t q q t p o s n w n mt n � q q q q t t n N R I M K Q J K p q n R I P t r t q q R M R R n w n mt { � q q q q q p p p r { o n q s K L M t t p t r r q q t n q w n s n mt w � q q q q r m n s t w p m o p m t o t q o t m L q q t r r w n s n mt s � q q q I q t w p { t p { o m o r t m n o r t R q w p w n w n or q � q q q q r t o { r t p t r o o t t r r s o r q q n t { n { n rr t � q q q q P I O n o t p o r t n w p r o o q q q p n { n n n tr r � q q q q o t { p n t r p t p { w m t m m q q q m n q n n n tr o � q q q q t n r m w q t w s { w t s o q q q m q q n { n o� � ~ � � q w m w r q m w s n r { p o p w q m m s m r t { s n o n m n r w m t n w w s� q � q � q � q � q � o � t � r � p � o � t n � o � o m � m � r s � o � t q � n � r � r � q � m � q � q � q � q �� �� � � � q n � q q q { � q q q w � q q q w � q q q { � q q q { � q q q { � q q q w � q q q s � q q q s � q q q s � q q q m � q q q { � q q� � � � r p s o o w r r q { o q t t { p m m s r r w r m� � � � � �� � � � t t � q q t m � q q t m � q q t o � q q t m � q q t m � q q t m � q q t r � q q t t � q q t t � q q t m � q q t m � q q� � � � t { t m n w r o p m { s o t q t p t m q { t t t s s� �� � � � t s � q q r t � q q r t � q q t n � q q t n � q q t n � q q t { � q q t n � q q t p � q q t w � q q t s � q q t n � q q� � � � r m r q s t r { p n w p p o { t r m t w o t t { t t� � � � � t p ~ � � � � � � � ~ � � � � p { � � ¢p q ~ � � � � � � � ~ � � � � n o � � ¢w p ~ � � � � � � � ~ � � � � { q � � ¢s p ~ � � � � � � � ~ � � � � { m � � ¢| ~ � ~ � t q � � ¢ � � � � | ¡ � � � � n q £ n s � � ¢¤ � � � � � � � � � � � � t q q p p� � � � � � ~ � � � � � � � p s � p �¤ � � � � � � ¥ � � � � � � � � � n p � � ¢ � { r n w� � � � � � ~ � ¥ � � � � � � � � � n p � � ¢ � m o � q �� � � � | ¡ � � � ¦ �   � � � � � § � n m � � ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � G

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $  U � � �� � � � � � � � � & � '| } | ~ � � ~ t o n m t m n p t p n n t n n { t { n w t w n s t � � ~ � � w p ~ � �   �� � � � o p m q m p p q p p n q n p { q { p w q w p s q s s s s � � � � | ¡ � � �q p � q p � tr q q q t r r { q t t m n p t n r R q q r s t n { n oq t � q q q q q J t r o r p t r s s o q q q t m m n w n rq r � q q q q t r p r p o n t n { t t q q s m n { n oq o � q q q q q r o t q r m t q n r q q q p { n s n mq m � q q q q r m { t q t s t r t t t q q p { n n n tq p � q q q q t m t t t w m q r t t t t q q q t q { n s n oq n � q q q q K p t m r w n s m { t s m q q q t s t n s n oq { � q q q L q n r p n n t r m w m r p n t R q o m t n w n oq w � q q q t m n r r { w t s o t t q o m m t q q m p o n w n oq s � q q q q q p I M N L I O Q R Q R Q L M t q q K Q L n s n mt q � q q q q t t q o { t r s r n t r q n { o t t r q q { o q n s n mt t � q q q R q m r w s o r { { r o m { p I O K q I { o s { q n pt r � � q q q Q o w t r s o n { L I R w q t r t q q s p m n s n pt o � q q q q R t P K R L N o n m r s o N K t n r q q N K Q n s n pt m � q q q q t p m p t r o L N Q r w p w m t o r q t s p p n s n mt p � q q q q r t p J N I P I m o p r r s p r w q q q R O M I n { n rt n � q q q q t I I n m r t q P K R r t t m s t t q q q t q t s n { n ot { � q q q q q w m m t m w o m { L P M N K t t r q q t q q r n s n pt w � q q q q q o m o t m { o o p r n s { q t r L I q w w m n s n mt s � q q q q t t q r w t r q r n w r m s p n R P q t q { m { n s n mr q � q q q R t t { p n t w t r o w t t m o r o q q q n m o n { n rr t � q q q q L t { { o t { m r o m s m o q r t q q n r w n n n tr r � q q q q q n m m t q p t m m s s r p t q t q q m o m n w n or o � q q q q q o r p { q t r m { t r o t q q q o t { n w n o� � ~ � � q n r m t { q w q { r m m q p t t { o p { { t q o q t { p r p m o t o o { w� q � q � q � q � q � r � t � o � n � q � t w � r � o w � r � r n � { � { � { � t � o � q � r � q � q � q � q �� �� � � � q { � q q q n � q q q t � q q q s � q q q s � q q q s � q q q s � q q q s � q q q s � q q q q � q q q { � q q q s � q q� � � � o p w r { s o r q n t n t n o { t t p n o� � � � � �� � � � t t � q q t o � q q t r � q q t o � q q t o � q q t m � q q t r � q q t o � q q t t � q q t t � q q t t � q q t o � q q� � � � t t n m p t o s o s n o r t s p r q p r s p n� �� � � � r q � q q r t � q q t n � q q t p � q q t p � q q t n � q q t { � q q t { � q q t s � q q t w � q q t w � q q t p � q q� � � � t o r r w s r m r m p t o m { s p t m o r t q { r� � � � � t p ~ � � � � � � � ~ � � � � p { � � ¢p q ~ � � � � � � � ~ � � � � n o � � ¢w p ~ � � � � � � � ~ � � � � n s � � ¢s p ~ � � � � � � � ~ � � � � { r � � ¢| ~ � ~ � t q � � ¢ � � � � | ¡ � � � � n q £ n s � � ¢¤ � � � � � � � � � � � � w r p o� � � � � � ~ � � � � � � � n t � { �¤ � � � � � � ¥ � � � � � � � � � n p � � ¢ � m s s t� � � � � � ~ � ¥ � � � � � � � � � n p � � ¢ � o { � o �� � � � | ¡ � � � ¦ �   � � � � � § � n m � � ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �  � ! � � � � � � " " # # " $  U � � �� � � � � � � � � & � '| } | ~ � � ~ t o n m t m n p t p n n t n n { t { n w t w n s t � � ~ � � w p ~ � �   �� � � � o p m q m p p q p p n q n p { q { p w q w p s q s s s s � � � � | ¡ � � �q p � q n � tr q q t o t m p t w r p p t { m q R q r r w n w n oq t � q q q q q t p o m p { p t t q o q q q t n t n s n mq r � q q q q q o m r o m r o q t t r q q q t t p n s n mq o � q q q q q r { m r o t m p t t q q p { n s n mq m � q q q q q t n t t r q w m q q q q p q n { n rq p � q q q q q o w s r q t m n n q q q n n { t n mq n � q q q q t r o t w o o m o t p p L t q t r m { t n nq { � q q q q q m t t o r p s p m r t p q q q t w n { q n mq w � q q q q t o t m m w t r t t q o r q J t q q o t s n s n mq s � q q q R L M I I M M R L M R R P I L { t q q L N I n w n ot q � q q q q t p r w t t { r m m t r m m t w o q t p { r n w n ot t � q q q q t p t s s w r o t I P P { q R L r q q n w o { q n pt r � � q q r N P K R Q I o t { r r m n r t q t q q w o r n w n mt o � q q q q t p o n t p r L P Q r r o { m s t R q J P J n s n mt m � q q q q P s o s t m p o o r r r n J R s L q q w m w n s n mt p � q q q I t R L m r R M N L K J r p q { t t t t q q N I J n s n ot n � q q q q L p K I t o t o p t r n t w o t o q q q w s s n s n mt { � q q q q r s r { t t m r w q r m w s { I O o R q w q t { q n pt w � q q q q t n r w s w r p w L O P R O L t n r q q w t n { q n pt s � q q q q q m r t w p r r q r o p { o s P q q n p t { q n pr q � q q q q t w r w s m r t q t o n m q m t q q p r r n w n mr t � q q q q t s r n { o t m n w s o q { q q q o w t n w n or r � q q I q t n t w p q t r q s n o m t q q q R o o w { q n or o � q q q q o { t q o w { o m p r r m m t q r q { { q n m� � ~ � � r o r w t r s p t o t w m o m q w q o t s t t q t o t w m o t p r t t q r m� q � q � q � q � q � o � t � r � m � { � t n � { � o { � q � r w � s � s � r � t � { � q � o � q � q � q � q �� �� � � � q s � q q q s � q q q s � q q q s � q q q s � q q q s � q q q s � q q q s � q q q w � q q q n � q q q q � q q q s � q q� � � � t o { r r { { t o { t t m r o w o t o s r� � � � � �� � � � t m � q q t r � q q t r � q q t r � q q t o � q q t t � q q t m � q q t t � q q t m � q q t o � q q t o � q q� � � � m s m p t n r o m n r m m w t t o o t w m w� �� � � � r r � q q t p � q q t n � q q t p � q q t n � q q t p � q q t p � q q t w � q q t w � q q t { � q q t s � q q t { � q q r r � q q t p � q q� � � � r r o t o p r t { s o p w o q m t q o r q m t t s r w� � � � � t p ~ � � � � � � � ~ � � � � p { � � ¢p q ~ � � � � � � � ~ � � � � n o � � ¢w p ~ � � � � � � � ~ � � � � n s � � ¢s p ~ � � � � � � � ~ � � � � { o � � ¢| ~ � ~ � t q � � ¢ � � � � | ¡ � � � � n q £ n s � � ¢¤ � � � � � � � � � � � � n w r q� � � � � � ~ � � � � � � � n t � s �¤ � � � � � � ¥ � � � � � � � � � n p � � ¢ � m p r p� � � � � � ~ � ¥ � � � � � � � � � n p � � ¢ � m t � t �� � � � | ¡ � � � ¦ �   � � � � � § � n m � � ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬ � � � � % �� � � � � � � � � & � '( ) * + ) , - . / * 0 . 1 2 3 + 4 ( * ) ( 5 6 / 7 6 8 5 9 : 9 ; < = 9 + * > 9 ? * 08 4 @ 9 < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A� " � 
 
 " " � D 
 " � " 
 � G � I M O 	 G " G E F F F F F F " D " " 	� " � � C � E " 
 C � # " � 
 " C I P M G # " G C F F F F F F " 	 " " 	� " � G 
 � � " 
 	 � H " � H " � I Q P " G " G � F F F F F F � # " " D� " � 	 C H � D " � C " � H � G I M N " � " � 	 F F F F F F � 	 " " E
 � � 
 
 � " " � " D " � 	 " 
 " 	 � G 
 I K L F F F F F F � # " G 

 � � � C � G " � " � 	 " G E " G " 	 # " 	 I P P F F F F F F � # " G C
 � � G 
 � H " G 	 � C " 	 C " � " 	 C " C I R Q F F F F F F " 
 " G C
 � � 	 C � 
 " " � � G " G � � 	 " G E " � I P J F F F F F F � 	 " G 	
 " � 
 
 � 
 � D H � � " C D � H " " 	 " " " " E F F F F F F � C " " E
 " � � C " " " " C � # " # E " G " C G " G " 
 D F F F F F F " " " 	 G
 " � G 
 � G " " # � C " 	 E " G " E 	 " 	 � D C F F F F F F � D " G G
 " � 	 C � C " 	 D � G " 	 H � C " G � " " " G H F F F F F F � E I P R
 G � 
 
 " � " 	 " " G " 	 # � 	 " 	 � � E " G 	 F F F F F F � # I P R
 G � � C � " " H � " H G � # " � " 	 � � G " � # F F F F F F � # I Q I
 G � G 
 	 
 " G D " D G 
 D G 
 " 	 	 � # " " � F F F F F F " D I K L
 G � 	 C 	 C " 	 C G # " E G " D " G D � C � D 
 F F F F F F G " " G 	
 	 � 
 
 G H " " E 	 G " E 	 " # " 	 
 � E " � C F F F F F F G � " G E
 	 � � C E " " H " H " G � C " C " � G D � D G F F F F F F 	 " " 	 #
 	 � G 
 � 
 C I J R # D " E G G D " G # � # " " G F F F F F F E G " C �
 	 � 	 C � C G I K Q � " # L O L G E " G E " C " 
 	 F F F F F F # E " C 

 C � 
 
 � E H I K N � E � I J L 	 " " " 	 � # � E H F F F F F F D H " G G
 C � � C " H 
 I M J " E H I N J D " " " " G G " � " F F F F F F � E E " C "
 C � G 
 G G � " C G G 
 E L I L # � � D C 	 " � # � F F F F F F � D 
 " G #
 C � 	 C G " 	 " 	 H G � # " H D # C � D E C � � D H F F F F F F � D 	 " G 

 E � 
 
 " D H � # C " # H " # 	 � � � � E D C � � E D F F F F F F � # E " 
 "
 E � � C G # C " 	 � G 	 " " G # � " G � E 	 E G � 	 # F F F F F F " " # � D #
 E � G 
 G H H " � � G H � " � 
 � 	 � � H C E H � H H F F F F F F " G D � D G
 E � 	 C G C H � C E G G 
 " � 	 � " " � C D H # � E � F F F F F F " " " � H "
 H � 
 
 L Q P � H G L L M � H � � " C � 	 C # 
 � C E F F F F F F " " E � E �
 H � � C P Q O � G D P L J � C 	 � C " � " # D 
 � G � F F F F F F I J K � G #
 H � G 
 P N M � 	 � P I O � 	 D � H 
 � G D � 
 E � 	 D F F F F F F I N J � 	 	
 H � 	 C L N L � � D P R R � " G " � � � E D � 
 # � G G F F F F F F I J R � G E
 # � 
 
 G C E D 	 G 
 H � � # � E G � � " D G � C " F F F F F F I L O � � D
 # � � C G C C � " 
 G H # � 
 	 � E � � " 
 D G � G E F F F F F F " 	 H � " 

 # � G 
 G C # D � G " 	 # C � E C � 
 	 � 
 E # # F F F F F F " G # D "
 # � 	 C " D # # 
 " D G H H � # 
 # 	 � G � D C F F F F F F " " E # 	
 D � 
 
 " E 
 E 	 " 	 G D D � H 
 D D � E E # G F F F F F F " � 
 # E
 D � � C " 	 
 # 	 " C � # � � # E # # � 	 C E C F F F F F F " 
 E # 

 D � G 
 " G � D 	 " 	 
 H 	 " " � D � � C D H 	 F F F F F F " � G # G
 D � 	 C " � C H C " 	 � H H " � D D " � C D H � F F F F F F " 
 # H D� 
 � 
 
 " " C E � � H E E E " 
 H D G � E # C E F F F F F F � D 	 E D� 
 � � C " 
 # 	 	 " � C # 
 � D 
 D 
 � E H 	 # F F F F F F � D C E E� 
 � G 
 � # D C E " 
 	 H 
 " � G � 
 C " G C C " F F F F F F " � 
 H �� 
 � 	 C � # E 	 G " 
 G E " " " 
 # 
 " G G 	 E F F F F F F " � 
 C #� � � 
 
 � # C G 
 " 
 C C C I I I C C I L O G 	 F F F F F F " � 
 	 	� � � � C � D " G H " " 	 C G I P N H 
 R N J G E F F F F F F " � E 	 D� � � G 
 " 
 	 	 � " � � 	 H I R N G H I R L 	 G F F F F F F " � " 	 "� � � 	 C " 	 
 G E " " � G H I K P 	 # I K J 	 
 F F F F F F " 	 G 	 
& � � � � # # 
 H # 
 C G # C C " D 
 
 G C � E " # G 	 H G D # H H C 	 " 
 
 
 
 
 
 E E " E # " G 	S � �& � � � � � E # E 
 � H C C C � G C 
 D � � C " D 
 
 
 � 	 # E 
T � U � � �  C " ! " T 	 H ! # T 	 # ! H T C � ! G T G # ! " T E � ! # T G 	 ! E T E C ! 	 T 
 ! 
 T 
 ! 
 T 
 ! 
 T 
 ! 
 T 
 ! 
 T 
 ! 
 T 	 	 ! E T C C ! 	 T� � � V 
 H � 
 
 
 	 � G 
 
 H � 
 
 
 	 � 	 C � � � 
 
 � " � 
 
 � � � 
 
 
 � � 
 
 
 H � � C 
 " � 	 C� � � ! � H � 	 � 
 H 	 � E 
 E � " 
 H D 	 	 � 
 E 
 # D D D E � � 
 D 	 D D H� ! � ! W ! 
 ! # E " 
 ! D C E 
 ! D � H 
 ! D G 	 
 ! D " D 
 ! D C 
 
 ! # H � 
 ! D C 
 
 ! D � # 
 ! D C �' S & ' S & � 	 � # E G ' ' S & � 	 � # E G

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬ � � � � % �� � � � � � � � � & � 'X Y Z [ Y  \ ] ^ _] ` a b c d e d f d e d g h i e Z j ik l� " � 
 
 " " � D 
� " � � C � E " 
 C� " � G 
 � � " 
 	� " � 	 C H C E � D " H D �
 � � 
 
 � " " � "
 � � � C � G " � "
 � � G 
 � H " G 	
 � � 	 C � 
 C " " " � # H D
 " � 
 
 � 
 � D H
 " � � C " " " " C
 " � G 
 � G " " #
 " � 	 C � C E 
 " 	 D # D D
 G � 
 
 " � " 	 "
 G � � C � " " H �
 G � G 
 	 
 " G D
 G � 	 C 	 C � � # " 	 C D D H
 	 � 
 
 G H " " E
 	 � � C E " " H "
 	 � G 
 � 
 C r w t
 	 � 	 C � C G G C H r p n � 
 G C
 C � 
 
 � E H r p s
 C � � C " H 
 r { w
 C � G 
 G G � " C G
 C � 	 C G " 	 � 
 D " " 	 H � 
 G H
 E � 
 
 " D H � # C
 E � � C G # C " 	 �
 E � G 
 G H H " � �
 E � 	 C G C H � 	 � E � C E H D G
 H � 
 
 o n m � H G
 H � � C m n q � G D
 H � G 
 m s { � 	 �
 H � 	 C o s o � H � 	 � � D C H "
 # � 
 
 G C E D 	
 # � � C G C C � " 

 # � G 
 G C # D �
 # � 	 C " D # � G E H # 
 G # C
 D � 
 
 " E 
 E 	
 D � � C " 	 
 # 	
 D � G 
 " G � D 	
 D � 	 C " � C D 	 E H C G � H� 
 � 
 
 " " C E �� 
 � � C " 
 # 	 	� 
 � G 
 � # D C E� 
 � 	 C � # E # 
 # 	 G " 
 	� � � 
 
 � # C G 
� � � � C � D " G H� � � G 
 " 
 	 	 �� � � 	 C " 	 
 # " � G E � 	 	& � � � � # # 
 H # 
 C G� � � � � � � � 
 
 ! 
 T 
 ! 
 T 
 ! 
 TS � � & � � � � � E # E 
� � � V 
 H � 
 
 
 	 � G 
� � � ! � H � 	 � 
 H 	� ! � ! W ! 
 ! # E " 
 ! D C E

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � "

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬ � � � � % �� � � � � � � � � & � 'X Y Z [ Y  \ u [ `] ` a b c d e d f d e d g v i e Z j ik l� " � 
 
 " � " 
 �� " � � C � # " � 
� " � G 
 � H " � H� " � 	 C � C H � " � H # 	 C
 � � 
 
 D " � 	
 � � � C � 	 " G E
 � � G 
 � C " 	 C
 � � 	 C � G C � " G � D " E
 " � 
 
 � � " C D
 " � � C � # " # E
 " � G 
 � C " 	 E
 " � 	 C � G C H " 	 H � 
 G #
 G � 
 
 " G " 	 #
 G � � C " H G � #
 G � G 
 " D G 
 D
 G � 	 C G # � � H " E G � � G #
 	 � 
 
 	 G " E 	
 	 � � C H " G � C
 	 � G 
 # D " E G
 	 � 	 C � " # G G " o q o � � 	 C
 C � 
 
 � E � r w o
 C � � C " E H r s w
 C � G 
 G 
 E o r o
 C � 	 C G � # � 
 C " " H D � � # G
 E � 
 
 " # H " # 	
 E � � C G 	 " " G #
 E � G 
 G H � " � 

 E � 	 C G G 
 � G G 
 " � 	 D 	 E
 H � 
 
 o o { � H �
 H � � C m o w � C 	
 H � G 
 m r q � 	 D
 H � 	 C m t t � E 
 E � " G C D H
 # � 
 
 G 
 H � � #
 # � � C G H # � 
 	
 # � G 
 G " 	 # C
 # � 	 C " D G � G 
 " H H G # 	
 D � 
 
 " 	 G D D
 D � � C " C � # �
 D � G 
 " 	 
 H 	
 D � 	 C " 	 � D H C H H G G �� 
 � 
 
 � H E E E� 
 � � C " � C # 
� 
 � G 
 " 
 	 H 
� 
 � 	 C " 
 G H D # E " " H #� � � 
 
 " 
 C C C� � � � C " " 	 C G� � � G 
 " � � 	 H� � � 	 C " " � # E � G H � D "& � � � � # C C " D 
 
 G� � � � � � � � 
 
 ! 
 T 
 ! 
 T 
 ! 
 TS � � & � � � � � H C C C� � � V 
 H � 
 
 
 	 � 	 C� � � ! � E 
 E � " 
 H� ! � ! W ! 
 ! D � H 
 ! D G 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � G

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬ � � � � % �� � � � � � � � � & � 'X Y Z [ Y  \ X Z Y] ` a b c d e d f d e d g x i e Z j ik l� " � 
 
 G � r { q� " � � C " C r m {� " � G 
 " � r n m� " � 	 C � G D 
 r { s � 
 E 

 � � 
 
 " 
 " 	 �
 � � � C " G " 	 #
 � � G 
 " � " 	 C
 � � 	 C � 	 H # " G E D H 

 " � 
 
 � H " " 	
 " � � C " G " C G
 " � G 
 " G " E 	
 " � 	 C � C H # " G � D H "
 G � 
 
 � 	 " 	 �
 G � � C " � " 	 �
 G � G 
 G 
 " 	 	
 G � 	 C " D D 	 " G D D E C
 	 � 
 
 " # " 	 

 	 � � C " C " � G
 	 � G 
 G D " G #
 	 � 	 C G E � " # " G E D " H
 C � 
 
 	 " " " 	
 C � � C D " " " "
 C � G 
 # � � D C
 C � 	 C # C G 
 
 � D E # G H
 E � 
 
 � � � � E D
 E � � C � " G � E 	
 E � G 
 � 	 � � H C
 E � 	 C � " " 	 D H � C D E E H
 H � 
 
 � " C � 	 C
 H � � C � C " � " #
 H � G 
 � H 
 � G D
 H � 	 C " � � E C # � E D C # �
 # � 
 
 � E G � � "
 # � � C � E � � " 

 # � G 
 � E C � 
 	
 # � 	 C � # 
 E E D # 	 	 " 

 D � 
 
 � H 
 D D
 D � � C � # E # #
 D � G 
 " " � D �
 D � 	 C " � D H D E D " G H 
� 
 � 
 
 " 
 H D G� 
 � � C � D 
 D 
� 
 � G 
 " � G � 
 C� 
 � 	 C " " 
 # G 
 # 
 G E #� � � 
 
 r r r C C� � � � C r m s H 
� � � G 
 r t s G H� � � 	 C r p m D 	 	 	 # " � 
& � � � � C � E " # G 	 H� � � � � � � � 
 
 ! 
 T 
 ! 
 T 
 ! 
 TS � � & � � � � � G C 
 D� � � V � � � 
 
 � " � 
 
� � � ! D 	 	 � 
 E 
� ! � ! W ! 
 ! D " D 
 ! D C 


PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬ � � � � % �� � � � � � � � � & � 'X Y Z [ Y  \ X _ y] ` a b c d e d f d e d g z i e Z j ik l� " � 
 
 	 G " G E� " � � C G # " G C� " � G 
 " G " G �� " � 	 C " � � " C " � 	 D � E
 � � 
 
 G 
 r p o
 � � � C " 	 r m m
 � � G 
 " C r t n
 � � 	 C " � � 
 
 r m w D E �
 " � 
 
 " " " " E
 " � � C " G " 
 D
 " � G 
 " 	 � D C
 " � 	 C " " D � " G H # E H
 G � 
 
 � E " G 	
 G � � C � G " � #
 G � G 
 � # " " �
 G � 	 C � C E " � D 
 # E G
 	 � 
 
 � E " � C
 	 � � C D � D G
 	 � G 
 � # " " G
 	 � 	 C " C E # " 
 	 # G C
 C � 
 
 � # � E H
 C � � C G G " � "
 C � G 
 	 " � # �
 C � 	 C C � � 	 	 � D H H C H
 E � 
 
 C � � E D
 E � � C E G � 	 #
 E � G 
 E H � H H
 E � 	 C H # " C D � E � E C C
 H � 
 
 # 
 � C E
 H � � C D 
 � G �
 H � G 
 � 
 E � 	 D
 H � 	 C � 
 # G # 	 � G G C E D
 # � 
 
 D G � C "
 # � � C D G � G E
 # � G 
 � 
 E # #
 # � 	 C � G � 	 " G D C 	 H �
 D � 
 
 � E E # G
 D � � C � 	 C E C
 D � G 
 � C D H 	
 D � 	 C � C D E " D H � " D G� 
 � 
 
 � E # C E� 
 � � C � E H 	 #� 
 � G 
 " G C C "� 
 � 	 C " G G # 
 G 	 E " 
 "� � � 
 
 r o q G 	� � � � C t s w G E� � � G 
 r t o 	 G� � � 	 C r p w # D D 	 
 � C G& � � � � G D # H H C 	 "� � � � � � � � 
 
 ! 
 T 
 ! 
 T 
 ! 
 TS � � & � � � � � � C " D� � � V � � � 
 
 
 � � 
 
� � � ! # D D D E �� ! � ! W ! 
 ! # H � 
 ! D C 


PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬ � � �  � � � � � � � � � & � '¤ } | ~ � � ~ � � � � � r � � � � r � � � � o � � � � m � � � � � p � � � p � � � � � n � � � � n � � � n � � � � � n � � �� � � � } � � � � � � � � � � � � � � � � } � � � � n � � � � | � � � � � | � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � � ~ � � � ~ � �q p � q o � tr q m t m q m t o t r q q q q p nq t � q q q o r w t p o t q r q q q q p rq r � q q t m o t q q r q q q o t q q q n qq o � q q q { w r o o w t q t m q q q q t t wq m � q q t r r m { r r r r o p q p p q q q q o p {q p � q q o n o w o t r w s o { q r q t q t q q q t q s rq n � q q m t q o m r w s m p r s q t n { t q q q t m t nq { � q q n t o n s r o m t { m t t o q r r t q t q t q t { t mq w � q q r t q { m t s m r t o t t t q t n t { t q q q t o n {q s � q q m n w n t p s t { o { t q q t t r t t q q q s m nt q � q q t n q t t m p t o r n t q q m { t q q q w q wt t � q q o p w q t o o r r m p n q t r t p o q q r w r tt r � � o p { q t o s t w o r t t q { t q q q t q { s tt o � q q m n t r t p w r n m t s q s t s t q q q w { st m � q q o n n n t n q t n o o o q w t q q q q q w s st p � q q r { o q t w q r q o p { q t n { q q q q s s {t n � q q q w t q t p o t t o w t t t r w t q q q t q o pt { � q q r w m q t o w p r r p q t w p t t q q t q o {t w � q q r n p w t q q m r o r q o t q q q q { s ot s � q q q m n n s r t n q q m o q q q q p { rr q � q q r o q o n r r t t q q r o q q q q o w pr t � q q q r p w p o t r q q q o q q q q o t {r r � q q t t { n r o q o q q q t q q q q r q mr o � q q t t t r r q r o t q t m q q q q t m m� � ~ � � m p t r n q t r w n t r o m n t n t t p p t w w t { { t o t r r t n w n q� � � � � � ~ q � o � { m � { � t { � q � t � m � o � { � q � { � q � q � t � t � t � q � q � t � q � q � q � q � q � q �� �� � � � q { � q q q { � q q q p � q q q m � q q q p � q q q { � q q q q � q q q { � q q q s � q q q r � q q q { � q q q { � q q� � � � n t o n s o t r r r s o t o o r r r t t t t { t m� � � � � �� � � � t o � q q t m � q q t m � q q t o � q q t t � q q t r � q q t t � q q t o � q q t t � q q t r � q q t t � q q t m � q q� � � � m n n n t n q r n m p t t t r t s o t r w s s� �� � � � t p � q q t { � q q t p � q q t p � q q t n � q q t p � q q t n � q q t { � q q t n � q q t n � q q t { � q q t { � q q� � � � r w m q t w q r q o w { t t w w t t t q o {

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � "

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬ � � �  � � � � � � � � � & � '¤ } | ~ � � ~ � � � � � r � � � � r � � � � o � � � � m � � � � � p � � � p � � � � � n � � � � n � � � n � � � � � n � � �� � � � } � � � � � � � � � � � � � � � � } � � � � n � � � � | � � � � � | � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � � ~ � � � ~ � �q p � q m � tr q p w m o o t q t t q q q q { tq t � q q q o p w r q q q r m q q q q p tq r � q q t m q t o q t t q t q q q q q p {q o � q q q w m r p t m q q q o q q q q t t {q m � q q r r q { n n t s r m o q { m q q q q o o rq p � q q r n t w r w n t m s s w q t n n o q q q t q p rq n � q q o s w q r n m t q m p { q t n m q t q q t o o qq { � q q m t r { o r m m r t o q t q q t o s q q q r t n q nq w � q q t t q o m t w r t q o { n q r t { o q q t t o q rq s � q q r { r m t p { t { r s w q t m r r t q q t s { pt q � q q o p m { t m p t n o s s q t w t s t q q t { s wt t � q q o n o m t p q t n r t w q t q t n t r q q w n tt r � � r n r r t m r t p o { o q t t t t t t q q w m pt o � q q t n { t t n q r p o { m t t t t r o q t q s r nt m � q q m { p t t { s t n o w t o r r q t m q q q t t q o wt p � q q o w n t t w p r q o q t t q t r t m r q q q t t o wt n � q q p s q t t { r { o o m q t n n q t q q t t m pt { � q q m s n o t n m s r t { q t q o q t q t t t w ot w � q q t { n r t o n { r m n q o p t q q t s m nt s � q q q m w r s p r t o q q o r q q q q p s {r q � q q q o t t n t r p q q r o q q q q o w mr t � q q q r n w p o t { q q q t q q q t o o tr r � q q q r o s o r q n q q q t q q q q r { wr o � q q t t n r r t t m t q t t q q q q t s r� � ~ � � m r t o r r { r s m m r o m p w { t t q o r q w t n w t n n t s t { p p p� � � � � � ~ q � r � { p � o � t n � w � t � o � o � o � q � n � q � q � t � r � t � q � q � t � q � q � q � q � q � t �� �� � � � q { � q q q { � q q q p � q q q { � q q q p � q q q { � q q q w � q q q s � q q q p � q q q n � q q q { � q q q { � q q� � � � m t r { o r w n r t s s t q r t r r o t r t n q n� � � � � �� � � � t m � q q t m � q q t m � q q t o � q q t m � q q t m � q q t m � q q t m � q q t t � q q t o � q q t t � q q t o � q q t m � q q t m � q q� � � � m { p t t { s r p o w t o r r q t n o r t t t q o w� �� � � � t n � q q t { � q q t p � q q t p � q q t n � q q t p � q q t n � q q t p � q q t p � q q t n � q q t { � q q t { � q q� � � � p s n o t w p r q o o t t t n t m r t t t t w o

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � G

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬ � � �  � � � � � � � � � & � '¤ } | ~ � � ~ � � � � � r � � � � r � � � � o � � � � m � � � � � p � � � p � � � � � n � � � � n � � � n � � � � � n � � �� � � � } � � � � � � � � � � � � � � � � } � � � � n � � � � | � � � � � | � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � � ~ � � � ~ � �q p � q p � tr q { n t r q t q q q t q q q q s qq t � q q q n q t r q r q q q m q q q q { wq r � q q q p { t o r o q q q o q q q q { wq o � q q q { { t m q r q q q t q q q q s mq m � q q q s r r n p o q q t t q q q q t r wq p � q q q t s t n n t q r n t q m r q q q q o q qq n � q q t o o p t r r p r m t q p r t t q q m s {q { � q q q m s o t o o n t n t q p m q q q q n p wq w � q q q p r o t t p p t p m t p t q q q q n n sq s � q q r n r t t o s o r q r q p o t q q q { s nt q � q q o n { w t t w o t n m q p r q t q q w o qt t � q q q { m m t p p p r t p q t t r t q q q s m mt r � � t w n m t p { o r m r q n o q q q q t q n qt o � q q o { w r t p q w t n o q { t q q q q s { qt m � q q r w q { t o { r t n q q { t q q q q s { rt p � q q p w q w t r s r t o q q n r q q q q s n pt n � q q m { p { t m q t t { t q n q q t q q s r {t { � q q r n { s t r s o t o q q s r q q q q w o {t w � q q q p p o s s o s r q t q q q q q n n {t s � q q q m w n { s m p t q m r q q q q p w tr q � q q r o p t p n q t q q q t q q q q q m r qr t � q q t o t o m s q m t q t t q q q q o { qr r � q q t o q { m p n { q q t t q q q q o n wr o � q q q t w m r o r t q q q q q q q q r t q� � ~ � � r { t q w o w r t t w { w r w m r w t s q o s o o q q t o p q s� � � � � � ~ q � r � w q � r � t p � { � q � n � r � t � q � r � q � q � q � { � q � o � q � q � q � q � q � q � q � q �� �� � � � q s � q q q s � q q q s � q q q p � q q q p � q q q w � q q q w � q q q n � q q q t � q q q n � q q q n � q q q s � q q� � � � r n r t t o s t q r n m t p m t t { s n� � � � � �� � � � t o � q q t r � q q t r � q q t o � q q t r � q q t t � q q t t � q q t r � q q t t � q q t r � q q� � � � o w n m t p { w r m p t t o t t q n q� �� � � � t p � q q t p � q q t n � q q r r � q q t n � q q t w � q q t { � q q t p � q q t n � q q t p � q q� � � � p w q w t m q n t { r s r t s n p

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬ � � �  � � � � � � � � � & � '¤ } | ~ � � ~ � � � � � r � � � � r � � � � o � � � � m � � � � � p � � � p � � � � � n � � � � n � � � n � � � � � n � � �� � � � } � � � � � � � � � � � � � � � � } � � � � n � � � � | � � � � � | � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � � ~ � � � ~ � �q p � q n � tr q t q { t w q q q q q q q q q q t r pq t � q q q w { t q q o q q q q q q q q t q qq r � q q q { m t p q t q q t q q q q q s tq o � q q q m m t m t o q q q q q q q q n rq m � q q q p p t t t t q q q q q q q q n wq p � q q q t q { r r r t q q q r t q q q q t m mq n � q q t t s s m p t s q q o t q q q q r p sq { � q q t r s s n { r t q t q o t q q q q o w mq w � q q o o r n { m m t q t q m t q q q q m r oq s � q q o m s w t q n r t r t q m o q q q q n r st q � q q o n p m t r t t t s t q m q q q q q w q ot t � q q t { o w t o r m t n t q m o q q q q w s st r � � o { n m t o m r n m q o q q q q q s t nt o � q q m { w { t m w q t o q q w t q q q q s n tt m � q q o { r { t t w r s t q m r q t q q w n {t p � q q p n s m t o p r t { r q m o q t q q w n ot n � q q p n s n t t m q t r r q n q q q q q w o pt { � q q r n m r s { t t t q q m q q q q q { p {t w � q q w p t n t q { t t p q q { t q q q q n p pt s � q q o m { r { w o w q q o r q q q q p n sr q � q q r o w n { m t { q q t q q q q q m { tr t � q q r r r w p m q p t q t r q q q q r s or r � q q q t { m r n q t q q q t q q q q r q rr o � q q t t r t r n q r r q q t q q q q t p o� � ~ � � p q s o s p t { m n o q r q q t { q n n r o q r q q t t p r s� � � � � � ~ q � m � w t � p � t p � t � q � o � t � { � q � t � q � q � q � n � q � r � q � q � q � q � q � q � q � q �� �� � � � q w � q q q s � q q q s � q q q w � q q q s � q q q { � q q q w � q q q s � q q q s � q q� � � � o m s w t q n m t r t m o n r s� � � � � �� � � � t o � q q t o � q q t o � q q t t � q q t t � q q t r � q q t o � q q t t � q q t m � q q t o � q q� � � � m { w { t m w m t n m w o t s n t� �� � � � t w � q q t n � q q t p � q q t s � q q t p � q q t p � q q t w � q q t p � q q t p � q q t p � q q� � � � w n s n t o p o t { r { o t w n o

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬  U � � �� � � � � � � � � & � '¤ } | ~ � � ~ t o n m t m n p t p n n t n n { t { n w t w n s t � � ~ � � w p ~ � �   �� � � � o p m q m p p q p p n q n p { q { p w q w p s q s s s s � � � � | ¡ � � �q p � q o � tr q R t R I t p t q t p r q q q q q p n n r p pq t � q q t t L t r t o t t w o q q q q q p r n t p tq r � q q q q o w t s t w n m r q q q q n q n r p nq o � q q I q r t t t t p r n r n o q p q q q t t w { o n rq m � q q q q q t t q r r w s t q n { t o s t p r r o p { { p n wq p � q q q q q p n m q t s s o p r o t r t r m m m s t t q s r { p { qq n � q q q q q r t p p o r m n o n s m r p r o p Q O R O t t m t n { n { qq { � q q q q q t I I R O M L I M P M J P M P I P L p { m t R M R P { n { qq w � q q q q q q t t t q r r s s m t t o p w t n q r t t P t o n { { p n sq s � q q q q q q t o { t r o w r n w r r r s w o m r q s m n { p n st q � q q q q q t t r { t r t w r o n t { s { o t p t r w q w { m n wt t � q q q q q K L R J I t s { r o r t n q w q r p n L w r t { m n wt r � � q q q r r t { m t n r r n o t n n { r r q R O t { s t { m n wt o � q q q q q o s w q I L J r { t t n p w r r n o r w { s { m n wt m � q q q q R m t t { p t p o I N M I I Q N M L O r o J N N { p n st p � q q q q q t { m t t w t r n { I N R t o { K J R R o s s { { n { qt n � q q q q q K t q p r R N Q o t t r p p R P I p m w r t q o p { n { qt { � q q q q q q m M L t { t L R N r w r t o s o w w o R O L M { n { qt w � q q q q q r w p o t t q r m s r q m t r p o q s o { s o { n { qt s � q q q q q q o o o t q t t s w t o { n { r o n P p { r { p { qr q � q q q q R t R I m q s n t t s n p o s t q r q o w p { m n {r t � q q q q q t p o { w w w t n w o q m t r o t { { m n {r r � q q q q q t o r t p m n r o s t w p t q r q m { m n wr o � q q q q q r { t w o w o s r s n m q t t m m { r n n� � ~ � � o r t t { q r { w t t s s o m p n m s n o m t n q r q t t p { o s n o w t n w n q� q � q � q � q � q � t � q � m � t � n � { � t � r q � p � r s � m � r m � { � t t � s � o � m � q � n � q � r �� �� � � � q o � q q q q � q q q t � q q q q � q q q { � q q q { � q q q { � q q q { � q q q { � q q q { � q q q n � q q q n � q q q w � q q q { � q q� � � � r t o t r r r t q { o r { m { w m { m r m o n q t q m t { t m� � � � � �� � � � t m � q q t t � q q t t � q q t t � q q t o � q q t m � q q t m � q q t m � q q t m � q q t r � q q t t � q q t m � q q� � � � t p o t w r r o w r s { r r n s { o q t q o w s s� �� � � � r q � q q t n � q q r q � q q t { � q q t n � q q t { � q q t p � q q t n � q q t p � q q t p � q q t s � q q t { � q q� � � � t p t r { o t s n o t s r s t t m r p w t t m t q o {� � � � � t p ~ � � � � � � � ~ � � � � n t � � ¢p q ~ � � � � � � � ~ � � � � n w � � ¢w p ~ � � � � � � � ~ � � � � { p � � ¢s p ~ � � � � � � � ~ � � � � { s � � ¢| ~ � ~ � t q � � ¢ � � � � | ¡ � � � � n m £ { o � � ¢¤ � � � � � � � � � � � � w w p n� � � � � � ~ � � � � � � � p r � n �¤ � � � � � � ¥ � � � � � � � � � n p � � ¢ � t t n q r� � � � � � ~ � ¥ � � � � � � � � � n p � � ¢ � n s � q �� � � � | ¡ � � � ¦ �   � � � � � § � n s � � ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � "

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬  U � � �� � � � � � � � � & � '¤ } | ~ � � ~ t o n m t m n p t p n n t n n { t { n w t w n s t � � ~ � � w p ~ � �   �� � � � o p m q m p p q p p n q n p { q { p w q w p s q s s s s � � � � | ¡ � � �q p � q m � tr q q q q o { t { r q t p t m r I { t { o n wq t � q q q q q q t m t t t p t t m r o q p t { n n sq r � q q q q R r o o t p t w p s q t q p { { m n nq o � q q q q q q p w r m o { o q s o t q t t { { m n wq m � q q q q q L o r q w { s p n s o s t r o t o o r { p n sq p � q q q q q q n m { t w q o q o r { o t { { p p t t q t q p r { { { tq n � q q R q q q R L m r r q m o t o m t m I K O J O R I t t o o q { { { tq { � q q q q q r n M P I N Q P K K P Q M r o t n { { t R Q O Q { n { qq w � q q q q q q t r n t r o { o s n o o n r t t m r n t t o q r { n { qq s � q q q q q t n p n r r q r s r r p n t q o o p n q s { p { p n st q � q q q q q r t m n t r q q r r n t w t { { o m r t { s w { p n wt t � q q q q q r t r { r t w o r n p t s n s n r r R O o w n t { p n st r � � R q q L p n n t s n r { w t s { { p r q r r w m p { m n wt o � q q q q t t w p { I O K L R K r q q t q m r { p o s r n { p n st m � q q q q I r R M J Q t w o o t r I P P R L Q P P w P R O L J { n n st p � q q q q q r t r M P r t s o t m r w q t n r n t t r r t t o w { n { qt n � q q q q q P t o n p I L P o r n o q m t m o m w n r t t m p { n n st { � q q q q q r t o p q t { s L Q I L I L R Q J Q K R P M R R J L { n { qt w � q q q q q q { n p t m r r { t r p { t m t m n t o m s m n { n { qt s � q q q q q q r r n t q w t s p t m { w m r { n r p s { { n { qr q � q q q q R r R M m o s s t q s w w t w { q q o w m { o n {r t � q q q q q r t q o n n s s n { o o t s m t o o t { m n wr r � q q q q q t t t r w n n w p p w r q n t r r { w { o n {r o � q q q q q m p t { m { p q m q t n s o t t s r { p n w� � ~ � � r q p o p r q m t q n w o m r t p t m w m m n m r o q p { r p t o w m q t { p p p� q � q � q � q � q � q � q � r � t � r � n � t � t s � p � r s � o � r p � m � t o � t � m � t � q � w � q � r �� �� � � � q n � q q q r � q q q m � q q q n � q q q { � q q q { � q q q { � q q q { � q q q n � q q q n � q q q n � q q q q � q q q { � q q� � � � t t o t o { m r s n m p p m n { r p q w q t r r t n q n� � � � � �� � � � t r � q q t m � q q t r � q q t m � q q t m � q q t o � q q t o � q q t m � q q t m � q q t m � q q t t � q q t m � q q t m � q q� � � � t r o t { w n r q p o t p r m m t o n m m t q m t q o w� �� � � � r q � q q t n � q q r q � q q t p � q q t n � q q t { � q q t { � q q t { � q q t { � q q t { � q q t { � q q t { � q q� � � � t m t { { m r o m o n r o r o t n w n p t m { t t w o� � � � � t p ~ � � � � � � � ~ � � � � n t � � ¢p q ~ � � � � � � � ~ � � � � n w � � ¢w p ~ � � � � � � � ~ � � � � { n � � ¢s p ~ � � � � � � � ~ � � � � w q � � ¢| ~ � ~ � t q � � ¢ � � � � | ¡ � � � � n p £ { m � � ¢¤ � � � � � � � � � � � � s r { m� � � � � � ~ � � � � � � � p r � s �¤ � � � � � � ¥ � � � � � � � � � n p � � ¢ � t r p p o� � � � � � ~ � ¥ � � � � � � � � � n p � � ¢ � { t � { �� � � � | ¡ � � � ¦ �   � � � � � § � n s � � ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � G

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬  U � � �� � � � � � � � � & � '¤ } | ~ � � ~ t o n m t m n p t p n n t n n { t { n w t w n s t � � ~ � � w p ~ � �   �� � � � o p m q m p p q p p n q n p { q { p w q w p s q s s s s � � � � | ¡ � � �q p � q p � tr q q q t n { r { r m t w { q q q s q { o n nq t � q q q q q t m { t p r p r q m t t q { w { o n {q r � q q q q q I t w t m r w t t t q t q o { w { p n wq o � q q q q q t { t r t w r m r q w o q t s m { m n {q m � q q q q q t m t r r o m r r { t o p t q t r w { p n wq p � q q q q q r r t o n o w w n { m p t { r t o q q { { { qq n � q q q q q q q t q s r t o o t r r s r o q s s m s { { w { tq { � q q q q q t R I L P s s t w w t w m w n m m n m n p w { { { qq w � q q q q q q p o o s m t w q t w t s w K R R M R O n n s { w { tq s � q q q q q q p o q R P O I P L R N L R I O p t t r r M N Q { { { tt q � q q q q q t t w o s t p w r n w t w s s t m n t { o w o q { n { qt t � q q q q q q R I Q Q t p m r n w r r m t m t Q Q { Q s m m { { { qt r � � q q q q { n t t w o L I P I K Q R Q N m p t t m R O Q O { n { qt o � q q q q q q { p m t n n r s o r o w t m t m s I O r s { q { { { qt m � q q q q q q o p m R J K r { m r m o t m m p t t n r s { r { { { qt p � q q q q q t r m t R J R I Q M I Q R R K P m p t q o N Q K { { { qt n � q q q q q t t r P M t o o r o n r p r t m p M P I O M s r { { w { tt { � q q q q q I p o n t t s r m m r q q t p q n { t q m w o { { w { tt w � q q q q q t o o s s m r q m t n s s n m o t o p n n { { { { tt s � q q q q q q w r w s s t { s t m m { s o r w m p w t { n { qr q � q q q q q t t r o p w w t o m s r o p t s o t m r q { p n wr t � q q q q R r t t m m w n t t t w q r r t q r t o { q { o n {r r � q q q q q r R K o s s o t t r n s r m t q t o o n w { o n {r o � q q q q q t o r q m s n o m m t w w o t r t q { p n w� � ~ � � q q t r t t n m { n s r o { o o s p r o o q m t w s r { n w t w s { n t o p q s� q � q � q � q � q � q � q � r � t � r � p � { � t { � n � r s � o � r m � p � t m � q � p � { � t � m � q � n �� �� � � � q r � q q q { � q q q { � q q q s � q q q s � q q q s � q q q s � q q q w � q q q w � q q q w � q q q s � q q� � � � r t r o m t m q r m o t s o t r q p t t { t q { s n� � � � � �� � � � t t � q q t t � q q t m � q q t r � q q t r � q q t r � q q t t � q q t o � q q t t � q q t r � q q� � � � t r n n t w p o r m r p n t n s n n r q n t q n q� �� � � � r t � q q t { � q q r r � q q t n � q q t p � q q t p � q q t p � q q t p � q q t n � q q t n � q q t n � q q t p � q q� � � � t r t p m { t w t r n { r n t t p m { m r q { s n p� � � � � t p ~ � � � � � � � ~ � � � � n r � � ¢p q ~ � � � � � � � ~ � � � � n s � � ¢w p ~ � � � � � � � ~ � � � � { { � � ¢s p ~ � � � � � � � ~ � � � � w t � � ¢| ~ � ~ � t q � � ¢ � � � � | ¡ � � � � n p £ { m � � ¢¤ � � � � � � � � � � � � n s w s� � � � � � ~ � � � � � � � p r � q �¤ � � � � � � ¥ � � � � � � � � � n p � � ¢ � s w s n� � � � � � ~ � ¥ � � � � � � � � � n p � � ¢ � { o � { �� � � � | ¡ � � � ¦ �   � � � � � § � { q � � ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 ¨ � � � � � � � � � � � � �� � � � � � � � � � � & � � � � � � � © '� � � � � � � � � ª � � �  � � � � � « � � �  � �  S ! ¨ � �  � � � " " # # " ¬  U � � �� � � � � � � � � & � '¤ } | ~ � � ~ t o n m t m n p t p n n t n n { t { n w t w n s t � � ~ � � w p ~ � �   �� � � � o p m q m p p q p p n q n p { q { p w q w p s q s s s s � � � � | ¡ � � �q p � q n � tr q q q t o t q r t m r o m w o o q t r p { m n wq t � q q q q q t r s r r r s t w n n p r t q q { p n wq r � q q q q q q r m o m r w t o { r t q s t { r n {q o � q q q q q I r { s r t t t n o t q n r { p n wq m � q q q q q q r o t n t n t n w { q q n w { w { qq p � q q q q q q r w t { o { r w r { t p n m t m m { s { rq n � q q q q q t t t o o m w q n t m m t { o K r p s { { { tq { � q q q q q t n I K m w t t s t q q p m r q s r o w m { { { qq w � q q q q q q R R r r w p t t { s n p { r p s t m r o { { { qq s � q q q q q r p r p J M I O K R K O R O L L Q R P r Q I N { { { tt q � q q t q q q t t m p t p m r r { r t q t q r o { t o o w q o { n { qt t � q q q q q R o P M t p p r n { r t w t r n Q R R Q K w s s { { { qt r � � q q q q { m p t { { r n r r r { R P J m m o o s t n { n { qt o � q q q q q q R L m r R J R r { n I P O t o s p m t m r N Q R { { { qt m � q q q q q q s o n t o { I M N r t s t r m m p t n r w n { { { { qt p � q q q q R m s m t R Q K I Q R r t w t t p o s { o J Q L { n { qt n � q q q q q q { o o t r m r n t I L M t r t P L w t w o p { n { qt { � q q q q q q p r { t o t r t m t s m R L L m r s r { p { { { { tt w � q q q I q q o t w t q r t w n t n n t t q m o R N Q n p p { w { tt s � q q q q q q o r m s q t w r t r p s m m q w o p n s { { { tr q � q q q q t K R M K L t r p t m m s t r s r t o m { t { r n nr t � q q q q t t o r n n n s r n q o r s t r r s o { p n wr r � q q q q q q m t o o m n p p n r r { t q r q r { p n sr o � q q q q t q q t t o q m { o { r t r m q t p o { p n s� � ~ � � t r m t s t o q p w { r q m m o m p { r w r p t n o n n q r t { t p t t t p r s� q � q � q � q � q � q � q � r � t � t � p � t � t { � { � o q � q � r m � p � t m � r � p � r � t � p � q � m �� �� � � � q o � q q q w � q q q { � q q q s � q q q s � q q q s � q q q s � q q q s � q q q s � q q q n � q q q s � q q� � � � r t t r p w { r q p t p q t q o o n t m p n r s� � � � � �� � � � t t � q q t o � q q t t � q q t o � q q t m � q q t o � q q t r � q q t t � q q t t � q q t t � q q t o � q q� � � � t t o m { t w t r { s r m q t m w n t t n p s n t� �� � � � t w � q q t p � q q r q � q q r q � q q r q � q q t p � q q t p � q q t n � q q t { � q q t n � q q t w � q q t w � q q t p � q q� � � � r t p t { p o t n p r n t r o { t o o m o t s n w n o� � � � � t p ~ � � � � � � � ~ � � � � n r � � ¢p q ~ � � � � � � � ~ � � � � n s � � ¢w p ~ � � � � � � � ~ � � � � { n � � ¢s p ~ � � � � � � � ~ � � � � w t � � ¢| ~ � ~ � t q � � ¢ � � � � | ¡ � � � � n p £ { m � � ¢¤ � � � � � � � � � � � � n q p p� � � � � � ~ � � � � � � � p r � w �¤ � � � � � � ¥ � � � � � � � � � n p � � ¢ � w m s s� � � � � � ~ � ¥ � � � � � � � � � n p � � ¢ � { m � q �� � � � | ¡ � � � ¦ �   � � � � � § � { q � � ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' ( � � % � � � ) ) * * ) + , � � � � �� � � � � � " � � � � �- . / 0 . 1 2 3 4 / 5 3 6 7 8 0 9 - / . - : ; 4 < ; = : > ? > @ A B > 0 / C > D / 5= 9 E > A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F A F 4 F G F 4 F� ) � 
 
 
 * H I � � ) 	 � I J K L M N O O O O O O I � � J� ) � � K K * ) 	 J K J � 	 I K L L P O O O O O O Q � 
 J� ) � I 
 � H K � � ) ) � � H J * L M N O O O O O O I L R N� ) � 	 K � H 
 ) � ) * I � K � 	 L S S O O O O O O ) L R M
 � � 
 
 
 J Q 
 � 
 J I L P N 	 � I K O O O O O O ) L R T
 � � � K � J I ) � 
 ) � L P U I � 
 * O O O O O O ) L L U
 � � I 
 I H * ) * J K L V N � � ) J O O O O O O I � � 	
 � � 	 K ) * Q � � 
 * � L T S I � I ) O O O O O O ) � ) K
 ) � 
 
 
 Q * � * J ) � 	 J 	 � I Q O O O O O O ) � � 

 ) � � K � * 
 ) � ) � I � I K ) � 
 * O O O O O O ) � � �
 ) � I 
 ) J 
 
 * J ) � K 	 ) � 
 * O O O O O O ) � � 

 ) � 	 K 
 H I 
 � ) ) � � 	 J I � ) J O O O O O O � � � *
 I � 
 
 � * J 
 * 	 � � ) H � � ) I O O O O O O � � 
 Q
 I � � K � * H � � � H ) K I ) � ) ) O O O O O O ) J K
 I � I 
 ) * I � � � I ) � 
 � ) * O O O O O O � * �
 I � 	 K � � 
 H 
 � ) 	 	 I � � 
 K O O O O O O ) * K
 	 � 
 
 ) N S � � 
 J ) � � � � 
 O O O O O O ) H *
 	 � � K I L L P I � I � 
 � I J J O O O O O O ) * H
 	 � I 
 	 L W L K � ) * 	 
 	 � 
 	 O O O O O O 	 * I
 	 � 	 K � 	 L L W � 
 � I K K 
 
 * ) O O O O O O H * )
 K � 
 
 ) K * J � H � 
 ) ) 	 J 
 * H O O O O O O � � * )
 K � � K 	 ) � � 	 I H � � 
 I � ) 	 � H I O O O O O O ) � � 
 K
 K � I 
 ) H * K ) 	 � ) K I � I 	 	 Q K O O O O O O � 	 � 
 )
 K � 	 K I ) � � Q ) K � I 
 I � 
 * � Q * O O O O O O � K � 
 Q
 Q � 
 
 � Q � 
 
 ) 	 � ) � 	 � 
 K � 
 K � O O O O O O � 	 J 	
 Q � � K I � * I � 
 L S V 	 � I 
 � 	 
 O O O O O O � ) � 
 

 Q � I 
 � Q � 
 H � ) L M P J � 
 I H 	 � O O O O O O � � J H
 Q � 	 K ) K � 
 
 ) ) L V W � * � I K � ) Q I O O O O O O � J � � )
 H � 
 
 I � H K � J L R P � � � ) ) 	 Q ) O O O O O O � Q J Q
 H � � K � * Q * ) 
 � � � � 	 � ) K I I Q O O O O O O � 	 * K
 H � I 
 ) Q Q K ) 
 J H � 	 J 
 K ) J O O O O O O � Q H 

 H � 	 K 	 ) Q 
 ) ) * K ) ) * I � � � Q O O O O O O ) 	 Q �
 * � 
 
 ) 
 K 
 � Q * I ) � Q Q � ) ) K O O O O O O � H K Q
 * � � K ) * I � ) J Q K ) ) Q � � K � K O O O O O O ) 	 	 I
 * � I 
 I I I 
 I 	 K J I 
 K ) � I � I O O O O O O ) * I *
 * � 	 K I J ) ) I H K Q 	 
 K � � H � I O O O O O O I I I Q
 J � 
 
 I Q ) ) 	 � K ) I K I J Q * O O O O O O I 
 I 

 J � � K K K � 
 K � ) J K H I I � J H O O O O O O 	 Q ) 

 J � I 
 	 Q � 	 Q Q I ) H 
 I 
 ) K � ) O O O O O O K ) ) )
 J � 	 K Q * � Q J I ) J J ) ) I I I H O O O O O O H ) � J� 
 � 
 
 H 	 � � H I I ) J * ) ) I � H O O O O O O Q J � *� 
 � � K Q H J * K ) ) � � ) I K 	 K H O O O O O O H H � *� 
 � I 
 Q Q 	 U T H J ) � ) H 	 Q O O O O O O * 
 H� 
 � 	 K U S Q N R � I � ) I J J I ) O O O O O O J * *� � � 
 
 T U K T N K L W S * T N Q O O O O O O U V Q� � � � K U M � ) N P J L M V K N V 	 O O O O O O L W R *� � � I 
 T S ) 	 H K J L L L H N T ) O O O O O O U N � 
� � � 	 K H * � � J * J L V N H L M N ) O O O O O O L L U H� � � � � � I 
 	 I � 
 	 � I 	 I 	 � H Q � 	 Q I I * ) I J 
 * I � Q I 
 
 
 
 
 
 � ) K * I K Q Q& � �� � � � � 	 	 
 * K K � J K ) * Q 	 
 H � 
 
 
 	 * ) 	X � � � � � % ) J ' Q X H 
 ' 	 X ) 	 ' I X H K ' H X ) H ' H X H ) ' I X ) ) ' I X H H ' H X 
 ' 
 X 
 ' 
 X 
 ' 
 X 
 ' 
 X 
 ' 
 X 
 ' 
 X ) Q ' � X H I ' J X� � � Y � 
 � 	 K 
 	 � 
 
 � 
 � I 
 
 Q � � K � � � 
 
 
 � � 
 
 � � � 
 
 � ) � 
 
 � � � 
 
 
 
 � I 
Z � � ' I � J 	 ) � I K 	 K K H K 
 J Q H 
 	 � 
 K I * I J 	 	 J H� '  ' [ ' 
 ' J 	 J 
 ' J 
 H 
 ' J ) ) 
 ' J ) * 
 ' * 
 
 
 ' J Q I 
 ' H I H 
 ' J I 	 
 ' * I K 
 ' J Q I� & � � & � 	 � * ) � � � & � 	 � * ) �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' ( � � % � � � ) ) * * ) + , � � � � �� � � � � � " � � � � �\ ] ^ _ ] \ ` a b ca d e f g h i h j h i h k l m i ^ n mo p� ) � 
 
 
 * H� ) � � K K * )� ) � I 
 � H K� ) � 	 K � H H 
 I � 	
 � � 
 
 
 J Q
 � � � K � J I
 � � I 
 I H *
 � � 	 K ) Q * Q I K I
 ) � 
 
 
 Q *
 ) � � K � * 

 ) � I 
 ) J 

 ) � 	 K 
 I H I I � �
 I � 
 
 � * J
 I � � K � * H
 I � I 
 ) * I
 I � 	 K � K � 
 H I Q Q
 	 � 
 
 ) q r
 	 � � K I s s t
 	 � I 
 	 s u s
 	 � 	 K � 	 ) I s s u 	 ) �
 K � 
 
 ) K * J
 K � � K 	 ) � � 	
 K � I 
 ) H * K
 K � 	 K I ) � ) Q � � Q 	 
 	
 Q � 
 
 � Q � 
 

 Q � � K I � * I
 Q � I 
 � Q � 
 H
 Q � 	 K ) K * * � 
 
 I J 

 H � 
 
 I � H K
 H � � K � * Q *
 H � I 
 ) Q Q K
 H � 	 K 	 ) � � H Q 
 ) Q *
 * � 
 
 ) 
 K 

 * � � K ) * I �
 * � I 
 I I I 

 * � 	 K I J � ) 
 ) ) � I I
 J � 
 
 I Q ) )
 J � � K K K � 

 J � I 
 	 Q � 	
 J � 	 K Q * ) 
 K � Q Q )� 
 � 
 
 H 	 � �� 
 � � K Q H J� 
 � I 
 Q Q 	� 
 � 	 K v r ) J � Q I 
� � � 
 
 w v K� � � � K v x � )� � � I 
 w r ) 	� � � 	 K H * I � I � � K )� � � � � � I 
 	 I � 
 	� � � y � � � � 
 
 ' 
 X 
 ' 
 X 
 ' 
 X& � � � � � � � 	 	 
 *� � � Y � 
 � 	 K 
 	 � 
 
Z � � ' I � J 	 ) �� '  ' [ ' 
 ' J 	 J 
 ' J 
 H

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � )

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' ( � � % � � � ) ) * * ) + , � � � � �� � � � � � " � � � � �\ ] ^ _ ] \ ` z _ da d e f g h i h j h i h k { m i ^ n mo p� ) � 
 
 I � � )� ) � � K 	 J K� ) � I 
 � � ) )� ) � 	 K ) � 
 � ) * 	 K H
 � � 
 
 
 � 
 J
 � � � K ) � 
 )
 � � I 
 ) * J
 � � 	 K � K � 
 * 	 
 *
 ) � 
 
 � * J
 ) � � K ) � ) �
 ) � I 
 
 * J
 ) � 	 K 
 I � ) ) 	 ) �
 I � 
 
 
 * 	
 I � � K � � � H
 I � I 
 � � � I
 I � 	 K 
 ) � ) 	 	 I *
 	 � 
 
 � � 
 J
 	 � � K I � I �
 	 � I 
 K � ) *
 	 � 	 K � 
 � J � I K K 
 I
 K � 
 
 � H � 
 )
 K � � K I H � � 

 K � I 
 ) 	 � ) K
 K � 	 K ) K � 
 I � I 
 	 Q H
 Q � 
 
 ) 	 � ) �
 Q � � K � 
 s r |
 Q � I 
 � ) s x t
 Q � 	 K ) ) Q * s | u K K )
 H � 
 
 � J s } t
 H � � K ) 
 � � �
 H � I 
 ) 
 J H
 H � 	 K ) ) * � * K 	 � J
 * � 
 
 � Q * I
 * � � K ) J Q K
 * � I 
 I 	 K J
 * � 	 K I H � � Q K Q ) Q I
 J � 
 
 	 � K )
 J � � K K � ) J
 J � I 
 Q Q I )
 J � 	 K J I ) K � ) J � 	 )� 
 � 
 
 H I I )� 
 � � K * K ) )� 
 � I 
 v w H� 
 � 	 K q } I I H � I H 	� � � 
 
 w q K� � � � K q t J� � � I 
 H K J� � � 	 K J * I 	 * J I )� � � � � � I 	 I 	 � H Q� � � y � � � � 
 
 ' 
 X 
 ' 
 X 
 ' 
 X& � � � � � � � K K � J� � � Y � 
 � I 
 
 Q � � KZ � � ' I K 	 K K H� '  ' [ ' 
 ' J ) ) 
 ' J ) *

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � I

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' ( � � % � � � ) ) * * ) + , � � � � �� � � � � � " � � � � �\ ] ^ _ ] \ ` \ ^ ]a d e f g h i h j h i h k ~ m i ^ n mo p� ) � 
 
 	 � I J� ) � � K J � 	 I� ) � I 
 � � H J� ) � 	 K I � H � K � Q � )
 � � 
 
 I s t q
 � � � K � s t v
 � � I 
 K s | q
 � � 	 K � � 
 s w r Q H 

 ) � 
 
 ) � 	 J
 ) � � K I � I K
 ) � I 
 ) � K 	
 ) � 	 K � * � 	 J K * H
 I � 
 
 � � ) H
 I � � K ) K I
 I � I 
 ) �
 I � 	 K 	 J I � * 	
 	 � 
 
 ) �
 	 � � K 
 �
 	 � I 
 	 

 	 � 	 K K � � 
 )
 K � 
 
 ) 	 J
 K � � K I � ) 	
 K � I 
 I � I 	
 K � 	 K I � � � 
 * 	 � K
 Q � 
 
 	 � 
 K
 Q � � K 	 � I 

 Q � I 
 J � 
 I
 Q � 	 K � * I K � I K 	 H I
 H � 
 
 � � � ) )
 H � � K � 	 � ) K
 H � I 
 � 	 J 

 H � 	 K ) ) Q � * I 	 ) 

 * � 
 
 ) � Q Q
 * � � K ) ) Q �
 * � I 
 I 
 K )
 * � 	 K 	 
 � � I K � ) I 

 J � 
 
 I K I J
 J � � K K H I I
 J � I 
 H 
 I 

 J � 	 K J ) ) K 	 ) I � ) K� 
 � 
 
 J * ) )� 
 � � K � � ) I K� 
 � I 
 J ) � )� 
 � 	 K � ) I 	 ) K J H *� � � 
 
 s u r *� � � � K s x | K� � � I 
 s s s H� � � 	 K s | q K 
 J H ) H� � � � � � 	 Q I I * ) I� � � y � � � � 
 
 ' 
 X 
 ' 
 X 
 ' 
 X& � � � � � � � K ) * Q� � � Y � � � 
 
 
 � � 
 
Z � � ' K 
 J Q H 
� '  ' [ ' 
 ' * 
 
 
 ' J Q I

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' ( � � % � � � ) ) * * ) + , � � � � �� � � � � � " � � � � �\ ] ^ _ ] \ ` \ c �a d e f g h i h j h i h k � m i ^ n mo p� ) � 
 
 K s x q� ) � � K K s s t� ) � I 
 * s x q� ) � 	 K 	 ) ) s r r K I *
 � � 
 
 	 � I K
 � � � K I � 
 *
 � � I 
 � � ) J
 � � 	 K I � � � I ) K 
 	
 ) � 
 
 	 � I Q
 ) � � K ) � 
 *
 ) � I 
 ) � 
 *
 ) � 	 K I � � � ) J 	 * �
 I � 
 
 � � ) I
 I � � K ) � ) )
 I � I 
 
 � ) *
 I � 	 K � 	 � 
 K 	 H *
 	 � 
 
 � � � 

 	 � � K I J J
 	 � I 
 	 � 
 	
 	 � 	 K 
 * * ) I J K
 K � 
 
 
 * H
 K � � K � H I
 K � I 
 	 Q K
 K � 	 K � Q Q * ) J I
 Q � 
 
 � 
 K �
 Q � � K � 	 

 Q � I 
 H 	 �
 Q � 	 K � ) I 
 Q I � J K
 H � 
 
 	 Q )
 H � � K I I Q
 H � I 
 K ) J
 H � 	 K � � ) I � Q � 	 I
 * � 
 
 � ) ) K
 * � � K � K � K
 * � I 
 � I � I
 * � 	 K � H K H � I Q Q
 J � 
 
 Q *
 J � � K � J H
 J � I 
 ) K � )
 J � 	 K I I * I H I 	� 
 � 
 
 I � H� 
 � � K 	 K H� 
 � I 
 H 	 Q� 
 � 	 K J I ) 	 I ) ) )� � � 
 
 w q Q� � � � K q | 	� � � I 
 q w )� � � 	 K s x q 	 � 
 ) � 	� � � � � J 
 * I � Q I� � � y � � � � 
 
 ' 
 X 
 ' 
 X 
 ' 
 X& � � � � � � � 	 
 H �� � � Y � � � 
 
 � ) � 
 
Z � � ' 	 � 
 K I *� '  ' [ ' 
 ' H I H 
 ' J I 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' ( � � % � � � ) ) * * ) + � + � � �� � � � � � " � � � � �� � � � � � � � � � � � } � � � � } � � � � x � � � � r � � � � � | � � � | � � � � � t � � � � t � � � t � � � � � t � � �� � � � � � � � � � � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �u | � u x � s} u | s s u u u u u u u u u wu s � u u u x } u s u u u u u u u u tu } � u u u } u u s u u u u u u u u xu x � u u u x u u s u u u s u u u u |u r � u u u s s s s u s u u u u u u u u } xu | � u u u v u x t u v u u u } u u u u s } tu t � u u s t r s t } r u u u s u u u u v vu w � u u u q r s r } } } u s } u u u u s s wu v � u u u q s } s x x } u u u u u u u s } uu q � u u u s t s x s | t u s u s u u u u } u |s u � u u u } r } x q s r s s u x u u u u } q ss s � u u u } | x | s } t u u u s u u u u x s xs } � � u } t w x | u w x s s u u u u u x s rs x � u u u } v t | s x w s s r u u u u u x | xs r � u u u } t u r x s t u u u s u u u u x s ss | � u u u x u s | u x w u s x s u u u u x t ts t � u u u x x x t q s s w u u u u u s u u r } ss w � u u u x r q r t s t u u u s s u u u r u rs v � u u u x x s r w r w u u s u u u u u x q us q � u u u } x v } | s r u u u u u u u u } t v} u � u u u s s r s t u x u u u u u u u u s x x} s � u u u | } v s s u u u u u u u u t }} } � u u u } r | u s u u u u u u u u x u} x � u u u r r v u u u u u u u u u u | }� � � � � s x t u v t } | x s s u x q | s u s r s s u u r r u v� � � � � � � u � u   v s � q   s r � }   u � w   } � x   u � }   u � s   u � }   u � x   u � u   u � u   u � u   u � u  � �� � � � u t � u u u q � u u u | � u u u q � u u u | � u u u w � u u u q � u u u w � u u u | � u u u q � u u¡ � � � s s t s x t | v } s s } } u |� � ¢ ¢ � £� � � � s x � u u s s � u u s x � u u s } � u u s } � u u s } � u u s x � u u s s � u u s x � u u¡ � � � } v t | s x w x s r s x | x� �� � � � s w � u u s t � u u s v � u u s t � u u s | � u u s | � u u s | � u u s w � u u s t � u u s t � u u¡ � � � x r q t q r s w s x s s s r } s

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � )

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' ( � � % � � � ) ) * * ) + � + � � �� � � � � � " � � � � �� � � � � � � � � � � � } � � � � } � � � � x � � � � r � � � � � | � � � | � � � � � t � � � � t � � � t � � � � � t � � �� � � � � � � � � � � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �u | � u r � s} u s u u u u u u u u u u u u s uu s � u u u x } u u u u u u u u u u |u } � u u u x u u u u u u u u u u u xu x � u u u } u u u u u u u u u u u }u r � u u u q s u u u u u u u u u u u s qu | � u u u | r x q u s u u u u u u u u u s u xu t � u u u r v s t u } u u s s u u u u t vu w � u u u t x s s } | u u u u u u u u v su v � u u u q w s } } x s u s u u u u u s s tu q � u u u } u v x } t x s u u s u u u u } | ss u � u u u } t r t s s v s u u } u u u u x x ws s � u u u } q s r x } q s u } u u u u u x r vs } � � u x v x t r u | u u r s u u u u r | ws x � u u u x | v r s s t u u s s u u u u r u vs r � u u u x | | | v s r u u } s u u u u r } ss | � u u u x w | r } } s | u u x s u u u u r x vs t � u u u r u s v | u s | u u } u u u u u | u xs w � u u s r u v r v s w u u } u u u u u r t ws v � u u u r v r | x r s u u u s u u u u u | | }s q � u u u x t w r v s } u u s u u u u u r s q} u � u u u } s | r t u } u u u u u u u u } t x} s � u u u s } | s x s x u u u u u u u u s r }} } � u u u t r q u s u u u u u u u u w r} x � u u s } w x u s u u u u u u u u x }� � � � � } r t s r w x t } r s s s r u } u v u u u u | | s q� � � � � � � u � u   v x � t   s x � x   u � r   } � u   u � s   u � u   u � r   u � s   u � u   u � u   u � u   u � u  � �� � � � u q � u u u | � u u u q � u u u | � u u u v � u u u t � u u u t � u u u q � u u¡ � � � } u v x q t s u s s s } | s� � ¢ ¢ � £� � � � s } � u u s } � u u s s � u u s s � u u s s � u u s } � u u s } � u u s } � u u¡ � � � x v x t r } q s r s r | w� �� � � � s w � u u s v � u u s t � u u s v � u u s | � u u s | � u u s | � u u s v � u u¡ � � � s r v r v | r s | x s | | }

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � I

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' ( � � % � � � ) ) * * ) + � + � � �� � � � � � " � � � � �� � � � � � � � � � � � } � � � � } � � � � x � � � � r � � � � � | � � � | � � � � � t � � � � t � � � t � � � � � t � � �� � � � � � � � � � � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �u | � u | � s} u s t s u u u u u u u u u u s wu s � u u u q u u s u u u u u u u u s uu } � u u u t } u u u u u u u u u u vu x � u u u w } u u u u u u u u u u qu r � u u u t r u s u u u u u u u u s su | � u u u w x u s u u u u u u u u s su t � u u u x } x u u u u u u u u u u x |u w � u u u | u q u s u u s u u u u u t su v � u u u q } s q } u u u u u u u u u s s xu q � u u u } s v x r s s u u u u u u u u } | rs u � u u u x | w t s u t u u s u u u u u r } |s s � u u u r x r w s u r u u u u u u u u | u qs } � � u | x s w s u t u u x s u u u u t s }s x � u u u | w | v x s t u u | u u u u u t w us r � u u } | s s t } s q u u s u s u u u | v ws | � u u u s w s s } u s u u u u u u u u s v rs t � u u u } u u u u u u u u u u u }s w � u u } x t x r x s | u u s u u u u u r s |s v � u u u x q q t t } x u u } u u s u u r w xs q � u u s x | x | q u t u u s u u u u u r } u} u � u u u } u } } | u x u u u u u u u u } x u} s � u u u s u r s q s s u u u u u u u u s } |} } � u u s t t q u } u u u u u u u u w v} x � u u u } t s u u u u u u u u u u } w� � � � � t r | x w t | q q | w u u s | s s s u u | } v t� � � � � � � u � s   v | � v   s } � |   u � }   s � s   u � u   u � u   u � x   u � u   u � u   u � u   u � u   u � u  � �� � � � u q � u u u q � u u u v � u u u s � u u u w � u u u q � u u¡ � � � } s v x r } s s } | r� � ¢ ¢ � £� � � � s r � u u s x � u u s x � u u s x � u u s r � u u s x � u u s } � u u s r � u u s x � u u¡ � � � } | w | v x s q | s s t w u� �� � � � s w � u u s v � u u s v � u u s v � u u s q � u u s v � u u s v � u u s v � u u¡ � � � } x q q t t } t } s r w x

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' ( � � % � � � ) ) * * ) + � + � � �� � � � � � " � � � � �� � � � � � � � � � � � } � � � � } � � � � x � � � � r � � � � � | � � � | � � � � � t � � � � t � � � t � � � � � t � � �� � � � � � � � � � � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �u | � u t � s} u s v x s u u u u u u u u u } }u s � u u u w } u } u u u u u u u u s su } � u u u q } u u u u u u u u u u s su x � u u u r u u u u u u u u u u u ru r � u u u | } u s u u u u u u u u vu | � u u u r s u s u u u u u u u u tu t � u u u } v s u s u u u u u u u u x uu w � u u u } u x u u u u u u u u u u } xu v � u u u r } s x } u u u u u u u u u | wu q � u u s t u s v s } u u s u u u u u v xs u � u u r s q t r s u } u u u u u u u u } r xs s � u u u x r q | v u } u u s u u u u u r s us } � � u r t v t x u t u u u u s u u u | x vs x � u u } r x t | v s | u u } u u u u u | u rs r � u u x r } s | x u r u u u u u u u u r v ss | � u u | r u x t r u t u u u u u u u u r w vs t � u u u x | t x w u } u u u u u u u u x q |s w � u u u } | r x | } u u u s s u u u u } q xs v � u u } s t t } r } u u u u s u u u u s q |s q � u u u s s | } } u | u u s u u u u u s r x} u � u u u | q t u s u u u u u u u u t t} s � u u u } w x s x u u u u u u u u x r} } � u u u s w r u s u u u u u u u u } }} x � u u u s s x u u u u u u u u u u s r� � � � � s w x r w | | s t s u r r u u t } s u u u r u w s� � � � � � � u � r   v | � r   s } � w   u � }   s � s   u � u   u � u   u � s   u � u   u � u   u � u   u � u   u � u  � �� � � � u q � u u u q � u u u q � u u u v � u u u s � u u u q � u u u q � u u¡ � � � s t u s v } } s v x� � ¢ ¢ � £� � � � s r � u u s } � u u s } � u u s x � u u s } � u u s x � u u s } � u u s } � u u¡ � � � x r t v t x s t } s | x v� �� � � � s | � u u s | � u u s | � u u s w � u u s | � u u s w � u u s w � u u s | � u u¡ � � � | r u x t r } t s s r w v

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' � � � � � � � ) ) * * ) + % � � � "� � � � � � " � � � � �� � � � � � � s s | } u } | x u x | r u r | | u | | t u t | w u � � � � � v | � ¤ � ¥ �� � � � s r s q } r } q x r x q r r r q | r | q t r t q q q q q   � � � � ¦ � � ¢u | � u x � s} u u s s } s } u u u u u u w § x xu s � u u u u u } } } u u u u u u u t § x }u } � u u u u u u u x u u u u u u u x x t x wu x � u u u u u u x } u u u u u u u | x x x ru r � u u u u u } w v | s u u u u u } x r s x tu | � u u u u u | r r | t R L u u u u u u s } t x q x tu t � u u L L u v } t x x s | r u u u u u v v r s x |u w � u u u u u s s x q r x } u r u u u u u s s w r u x tu v � u u u u u v r s r q s w V u u u u u s } u r u x tu q � u u u u S R M N M P V s v } u u u u u R W V x v x rs u � u u u u t x | s x | q u } | u u u u u u } q s x v x rs s � u u u u R | u s r r q x } r u u u u u u x s x x w x xs } � � u u } x x L V V s u r s w x u u u u u x s r x w x rs x � u u u u } V S s | } s s x x u s L u u u u M V M x v x rs r � u u u u s } w s } r L L N M P S u u u u u x s s x q x |s | � u u u u S } } s x q s r v r | | M u u u u x t t x q x |s t � u u u u u } x L V P L U L V L w x u u u u S R L x q x |s w � u u u u } } w s | t s t } r v N u u u u u r u r x q x |s v � u u u u x M L s | x s | t r x r u u u u u x q u x q x |s q � u u u u u } | s } u s u s } u } u u u u u } t v x v x r} u � u u u u s s r r } | w s t x u u u u u s x x x q x |} s � u u u u s v s w } w w } u u u u u t } x q x |} } � u u u u u x s } q | s u u u u u x u r u x |} x � u u u u u w } u } u x s s u u u u | } x v x |� � � � � s s } q r s q s w v } s t r } r t v | v v u u u u r r u v  u � u   u � u   u � w   q � |   r u � r   x w � x   s u � t   s � x   u � }   u � u   u � u   u � u   u � u  � �� � � � u t � u u u t � u u u q � u u u q � u u u q � u u u q � u u u | � u u u v � u u u q � u u¡ � � � s s r } x q x t | } s | } u |� � ¢ ¢ � £� � � � s s � u u s x � u u s } � u u s r � u u s r � u u s r � u u s x � u u s x � u u¡ � � � } | r s | | s s q x t r s x | x� �� � � � s | � u u s v � u u s t � u u s t � u u s t � u u s w � u u s | � u u s t � u u¡ � � � r x s s | t s v s | s q x r } s  � � � � s | � ¤ � � � � � � � � � � � } q � � ¨| u � ¤ � � � � � � � � � � � x x � � ¨v | � ¤ � � � � � � � � � � � x q � � ¨q | � ¤ � � � � � � � � � � � r } � � ¨� � � � � s u � � ¨ � � � � � ¦ � � ¢ � x u © x q � � ¨ª � � � � � � � � � � � � x s s q� � � � � � � � � � � � � � w u � v  ª � � � � � � « ¡ � ¤ � � � � � � x | � � ¨ � s v | x� � � � � � � � « ¡ � ¤ � � � � � � x | � � ¨ � r } � u  � � � � � ¦ � � ¢ ¬ � ¥ � � � � �  � x | � � ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � )

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' � � � � � � � ) ) * * ) + % � � � "� � � � � � " � � � � �� � � � � � � s s | } u } | x u x | r u r | | u | | t u t | w u � � � � � v | � ¤ � ¥ �� � � � s r s q } r } q x r x q r r r q | r | q t r t q q q q q   � � � � ¦ � � ¢u | � u r � s} u u L s r } s s u u u u u s u x r x ru s � u u u u u u } x u u u u u u u | x t x |u } � u u u u u u s s s u u u u u u x § x wu x � u u u u u s u s u u u u u u u } § x }u r � u u u u u u | s u r u u u u u u s q r u x wu | � u u u u u x } q r s } s N u u u u u s u x r } x wu t � u u u u u r s | } v s w r u u u u u t v r s x wu w � u u u u u t } t } q s w x u u u u u v s r s x tu v � u u u u u L R x s r q } } } u u u u u s s t r u x tu q � u u u u u s } N U L W T R N | u u u u u R V L x q x |s u � u u u u r r x s r v s s } } q s u u u u u x x w x v x rs s � u u u u } x q s v r s u s } u s L u u u u x r v x w x rs } � � u u } t x R W P L P W } x x u u u u u S V T x w x rs x � u u u u M T R s v s s } s } w r u u u u u r u v x w x xs r � u u u u s | s s w v s | s M S P u u u u u r } s x v x rs | � u u u u | x w s v u s t t r x t L u u u u r x v x v x |s t � u u u u u } v } u t R W U V V t u u u u u | u x x q x |s w � u u u S T r | s v q s w w x r L L u u u u u r t w x v x rs v � u u u u | V R R T T s v w } q } u u u u u V V R x w x rs q � u u u u s r s } } t s } } } | r u u u u u r s q x w x r} u � u u u u x x t s x v t q s w u u u u u u } t x x w x x} s � u u u u s s w t v r s s | u u u u u u s r } x v x r} } � u u u u u q x } } r q u u u u u u w r x v x r} x � u u u u u | s | s s u s u u u u u x } x t x x� � � � � u r x | | w w } r x q s q } s r w } t q } u u u u | | s q  u � u   u � s   u � t   s u � |   r r � }   x r � v   v � t   s � x   u � u   u � u   u � u   u � u   u � u  � �� � � � u u � u u u v � u u u q � u u u q � u u u q � u u u | � u u u q � u u¡ � � � s s } q v s u w } q q } | s� � ¢ ¢ � £� � � � s x � u u s x � u u s } � u u s } � u u s r � u u s r � u u s s � u u s } � u u¡ � � � x w } } u t s t u x r t s r | w� �� � � � s w � u u s w � u u s v � u u s v � u u s t � u u s t � u u s w � u u s | � u u s v � u u¡ � � � r w | } } w w } u v | | s s s | | }  � � � � s | � ¤ � � � � � � � � � � � } v � � ¨| u � ¤ � � � � � � � � � � � x x � � ¨v | � ¤ � � � � � � � � � � � x v � � ¨q | � ¤ � � � � � � � � � � � r s � � ¨� � � � � s u � � ¨ � � � � � ¦ � � ¢ � x u © x q � � ¨ª � � � � � � � � � � � � x q t s� � � � � � � � � � � � � � w s � v  ª � � � � � � « ¡ � ¤ � � � � � � x | � � ¨ � } s u u� � � � � � � � « ¡ � ¤ � � � � � � x | � � ¨ � x v � u  � � � � � ¦ � � ¢ ¬ � ¥ � � � � �  � x r � � ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � I

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' � � � � � � � ) ) * * ) + % � � � "� � � � � � " � � � � �� � � � � � � s s | } u } | x u x | r u r | | u | | t u t | w u � � � � � v | � ¤ � ¥ �� � � � s r s q } r } q x r x q r r r q | r | q t r t q q q q q   � � � � ¦ � � ¢u | � u | � s} u u u s q r x u u u u u u s w x q x |u s � u u u u u u r x x u u u u u u s u r u x wu } � u u u u u u t } u u u u u u u v x r x xu x � u u u u u } | } u u u u u u u q x r x }u r � u u u u u u r t s u u u u u u s s x v x tu | � u u u u u u x t } u u u u u u s s x q x wu t � u u u u u u q s t w x u u u u u x | r } x vu w � u u u u L x s r } q q S L u u u u t s r s x wu v � u u u L u t x | | s s q s u u u u u s s x r u x tu q � u u u u u L T L W N L W M R S s u u u u u R V S x v x |s u � u u u s } r r s q q s r x x } r u u u u u r } | x v x rs s � u u u u M | } } } | s v q M T x u u u u u | u q x v x rs } � � u u x q } } v v s q } } q T L u u u u t s } x w x xs x � u u u L x L L L M R M s q s x t r s u u u u P T W x w x xs r � u u u u x v u } w s L N V x | x u u u u u | v w x w x rs | � u u R W P M N s t | u r } s s u u u u u u s v r x t } ts t � u u u s s u u u u u u u u u u } § s vs w � u u u u t x v s q r s r s R N T u u u u u r s | x v x rs v � u u s u x P L R L R L T W } } x L u u u u S T M x w x rs q � u u u u x | s } s s s } } } v x s L u u u r } u x w x r} u � u u u u u x | s s r t | s } r u u u u u } x u x w x x} s � u u u u } s } | q r } v } u u u u u s } | x v x r} } � u u u u u s s x u } w t r u u u u u w v x q x |} x � u u u u u } s } q x s u u u u u } w x q x |� � � � � } s s u t q t x r } x v t s w | u x | t | r | s u u u | } v t  u � r   u � }   s � x   s } � u   r | � s   x x � s   t � w   s � u   u � s   u � u   u � u   u � u   u � u  � �� � � � u v � u u u w � u u u q � u u u q � u u u q � u u u q � u u u w � u u u w � u u u q � u u¡ � � � s s s w s u q s u x } r r s } | r� � ¢ ¢ � £� � � � s x � u u s s � u u s x � u u s x � u u s r � u u s s � u u s } � u u s } � u u s x � u u¡ � � � s x s s s x } x s q | x w w s t w u� �� � � � s | � u u s | � u u s | � u u s v � u u s v � u u s v � u u s w � u u s w � u u s v � u u s q � u u s v � u u¡ � � � } u t x q t s } s } s w u } q w s s r w x  � � � � s | � ¤ � � � � � � � � � � � } v � � ¨| u � ¤ � � � � � � � � � � � x x � � ¨v | � ¤ � � � � � � � � � � � x v � � ¨q | � ¤ � � � � � � � � � � � r s � � ¨� � � � � s u � � ¨ � � � � � ¦ � � ¢ � } q © x v � � ¨ª � � � � � � � � � � � � x w w x� � � � � � � � � � � � � � w s � r  ª � � � � � � « ¡ � ¤ � � � � � � x | � � ¨ � s v x |� � � � � � � � « ¡ � ¤ � � � � � � x | � � ¨ � x r � w  � � � � � ¦ � � ¢ ¬ � ¥ � � � � �  � x r � � ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � �  � ! � � " # � � � � � $  � " % � � # & ' � � � � � � � ) ) * * ) + % � � � "� � � � � � " � � � � �� � � � � � � s s | } u } | x u x | r u r | | u | | t u t | w u � � � � � v | � ¤ � ¥ �� � � � s r s q } r } q x r x q r r r q | r | q t r t q q q q q   � � � � ¦ � � ¢u | � u t � s} u u L } w s s s u u u u u u } } x v x ru s � u u u u u s x r x u u u u u u s s r u x tu } � u u u u u s x t u s u u u u u s s x w x tu x � u u u u u s s } u u u u u u u r § x xu r � u u u u u x s } s s u u u u u v } w x |u | � u u u u u u r s s u u u u u u t x x x |u t � u u u u u r t s r t u u u u u u x u r u x tu w � u u u u u } r v t M u u u u u } x r x x vu v � u u u u u V s q } r q u u u u u u | w x q x |u q � u u u u u x M W M L L P } L u u u u U M r u x ts u � u u r s u s x } t v x w | } w | u u u u u } r x x q x }s s � u u u u } } v s t t s t u S N V u u u u u r s u x q x |s } � � u u x T R R V N s t x x | | L u u u u V M U x w x rs x � u u u R T t | } } x L P N x r r u u u u u | u r x v x rs r � u u u u r | q } x x s r | x t x s u u u u r v s x v x rs | � u u u u R P U R M V L M V x r x L u u u u S T U x w x rs t � u u u u u } v } u x s } | M V r u u u u u x q | x v x rs w � u u u u u s v s r } s u q s q | u u u u u } q x x v x rs v � u u u u } s w w q t t } x U u u u u u s q | x q x |s q � u u u u u s x | t t u s s } s u u u u s r x x v x |} u � u u u u u r } | } q | x u u u u u t t x q x |} s � u u u u s } s v s s s s u u u u u x r x w x r} } � u u u u u t v t } u u u u u u } } x v x x} x � u u u L u u t r x u u u u u u s r r u x r� � � � � r s x x | r } v s v s r s x t u x | w | | | u u u u r u w s  u � s   u � x   u � q   s u � |   r r � t   x x � r   v � v   s � r   u � s   u � u   u � u   u � u   u � u  � �� � � � u u � u u u v � u u u q � u u u q � u u u q � u u u w � u u u q � u u u q � u u¡ � � � s | x u x s s t x s v x� � ¢ ¢ � £� � � � s x � u u s x � u u s } � u u s } � u u s x � u u s s � u u s s � u u s } � u u s } � u u¡ � � � } w w } } | q s t q r q | s | x v� �� � � � } x � u u s | � u u s | � u u s | � u u s | � u u s t � u u s v � u u s | � u u s | � u u¡ � � � s } t v } x | s x | x | v s r w v  � � � � s | � ¤ � � � � � � � � � � � } v � � ¨| u � ¤ � � � � � � � � � � � x x � � ¨v | � ¤ � � � � � � � � � � � x v � � ¨q | � ¤ � � � � � � � � � � � r s � � ¨� � � � � s u � � ¨ � � � � � ¦ � � ¢ � } q © x v � � ¨ª � � � � � � � � � � � � } v v |� � � � � � � � � � � � � � w u � q  ª � � � � � � « ¡ � ¤ � � � � � � x | � � ¨ � s | } u� � � � � � � � « ¡ � ¤ � � � � � � x | � � ¨ � x w � x  � � � � � ¦ � � ¢ ¬ � ¥ � � � � �  � x r � � ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � � �  � � �� � � � � � # � � � � �+ , - . , / 0 1 2 - 3 1 4 5 6 . 7 + - , + 8 9 2 : 9 ; 8 < = < > ? @ < . - A < B - 3; 7 C < ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D� ) � 
 
 F ) 	 ) ) F G G � 	 � H I I I I I I 	 ) J� ) � � J � ) * ) G 
 	 G J J � 	 I I I I I I G ) K� ) � G 
 G 	 ) 	 G * G G 	 H � 
 I I I I I I 	 G �� ) � 	 J ) ) F 
 G H J ) K ) � G I I I I I I ) ) H
 � � 
 
 � ) F 	 	 	 J ) H 	 ) 
 I I I I I I 	 G 

 � � � J 	 G * ) G H G ) K G � � I I I I I I G ) *
 � � G 
 G G 
 G 	 
 J ) F � ) 
 I I I I I I G G 

 � � 	 J ) ) F ) G K � ) H � � K I I I I I I ) ) K
 ) � 
 
 ) G H 	 	 � 	 ) 
 G � � I I I I I I G ) K
 ) � � J ) G � ) 	 
 ) � F 
 � ) I I I I I I ) ) H
 ) � G 
 J 	 K G 	 � 	 � F 
 � 	 I I I I I I G G 

 ) � 	 J � J G � G G 	 ) G ) ) � I I I I I I ) G )
 G � 
 
 
 G F G L M 
 ) G G � J I I I I I I ) G 

 G � � J � G * � L N ) * K ) ) ) I I I I I I ) 	 K
 G � G 
 	 L O ) M P 	 Q O R 
 � � I I I I I I ) R N
 G � 	 J * L O � � L O 
 S N T � � H I I I I I I J O N
 	 � 
 
 K L N F G 	 J Q U R ) ) G I I I I I I H U U
 	 � � J � F L T ) 
 	 	 � G Q L U � � ) I I I I I I � G U M
 	 � G 
 ) G G * ) H G 
 � J � J � 
 � 	 I I I I I I � H J *
 	 � 	 J G 
 G H ) F 	 	 H � G * � S Q I I I I I I � H H 

 J � 
 
 ) G 	 H G � 	 � * K G ) Q U I I I I I I � H 	 	
 J � � J ) 	 	 J � J G K � ) � H 
 Q R I I I I I I � G ) F
 J � G 
 ) K G 
 G � G G K � J � S S I I I I I I � H ) J
 J � 	 J 	 J G J 	 	 G � � � � G 	 � H I I I I I I ) H ) 	
 H � 
 
 ) ) ) K ) * � F � F * J � K I I I I I I � * � *
 H � � J G 	 G � ) H ) ) * � ) K � J I I I I I I � F ) 

 H � G 
 G � ) H G J ) G F � G 	 � � I I I I I I ) 
 � *
 H � 	 J 	 ) ) 	 G K � F ) 	 � H K � � I I I I I I ) * � *
 K � 
 
 G � ) ) ) J � 
 � H � 	 H � ) I I I I I I ) 
 � 	
 K � � J 	 � � * 	 ) � ) ) � � 	 * � 	 I I I I I I ) * � 	
 K � G 
 J G � ) J ) � G ) 
 � ) J � * I I I I I I G ) � 	
 K � 	 J R L � J R S � H � � � � � G � J I I I I I I 	 ) � 	
 * � 
 
 P P � H M T � J ) H � � F � H I I I I I I G ) � 	
 * � � J P P � * L R � K � 	 * � 	 J I I I I I I M S � )
 * � G 
 P U � G P R � ) ) G H � 	 * I I I I I I M O � 

 * � 	 J H H � ) J G � G � H * G � � � I I I I I I L S � �
 F � 
 
 J 
 � ) 	 H � 
 ) * � ) � K H I I I I I I M P � 

 F � � J 	 � � J ) * � 
 ) J 	 ) G � 	 I I I I I I ) F � �
 F � G 
 G ) � � G 
 J ) ) F � G F I I I I I I ) 	 *
 F � 	 J G � � 
 ) 	 	 ) 
 * K F I I I I I I ) 
 *� 
 � 
 
 ) ) * ) J F ) ) � 
 ) 
 G I I I I I I ) ) *� 
 � � J ) H J ) ) J ) 	 G ) � K I I I I I I ) G J� 
 � G 
 ) G F ) H � ) ) � F � K J I I I I I I ) ) F� 
 � 	 J ) 
 F ) ) H ) * * M O ) I I I I I I ) K H� � � 
 
 ) J 
 G � J S O 	 S O G I I I I I I ) * G� � � � J ) H 	 ) 
 	 S R H S M ) I I I I I I ) 	 	� � � G 
 ) � K G ) * S O H S O 	 I I I I I I ) K H� � � 	 J � * G G � F L S J � * H I I I I I I ) K H� � � �  � � 	 � � ) G J � � 
 � � � * G H 	 * � K J * 	 ) 	 H 
 K 
 
 
 
 
 
 * ) K � � F H& � �� � � �  ) G K H ) ) * 	 ) 	 
 H � 
 G � 
 
 
 ) 
 ) GV � �  � � � 	 * ' 
 V J ) ' 
 V 	 * ' ) V J � ' * V ) H ' F V K G ' � V 	 � ' � V J * ' F V 
 ' 
 V 
 ' 
 V 
 ' 
 V 
 ' 
 V 
 ' 
 V 
 ' 
 V 	 
 ' F V J F ' � V� � � W 
 K � 	 J 
 G � G 
 
 K � 	 J 
 G � 
 
 � � � 
 
 
 G � G 
 � 
 � 	 J 
 	 � 	 J 
 * � � J 
 G � G 
X �  ' ) 	 
 � * J ) � J � H H � ) J K 
 F � � K K H � 	 K ) K F� ' ! ' Y ' 
 ' * � � 
 ' F 	 	 
 ' K 	 K 
 ' * H J 
 ' K 	 	 
 ' * 	 * 
 ' K K 
 
 ' * ) H 
 ' * K J 
 ' * K )� & � � & � ) � 
 ) 	 � � & � ) � 
 ) 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � � �  � � �� � � � � � # � � � � �Z [ \ ] [ Z ^ _ ` a_ b c d e f g f h f g f i j k g \ l km n� ) � 
 
 F ) 	� ) � � J � ) *� ) � G 
 G 	 )� ) � 	 J ) � J ) F � ) G
 � � 
 
 � ) F
 � � � J 	 G *
 � � G 
 G G 

 � � 	 J ) � 
 ) F � ) H
 ) � 
 
 ) G H
 ) � � J ) G �
 ) � G 
 J 	 K
 ) � 	 J � � 
 J G � H K
 G � 
 
 
 G F
 G � � J � G *
 G � G 
 	 o p
 G � 	 J * � G o p � K G
 	 � 
 
 K o q
 	 � � J � F o r
 	 � G 
 ) G G *
 	 � 	 J G 
 K F G H � H G
 J � 
 
 ) G 	 H
 J � � J ) 	 	 J
 J � G 
 ) K G 

 J � 	 J 	 J � � F G J � J H
 H � 
 
 ) ) ) K
 H � � J G 	 G �
 H � G 
 G � ) H
 H � 	 J 	 ) � ) F ) 	 � 
 *
 K � 
 
 G � ) )
 K � � J 	 � � *
 K � G 
 J G � )
 K � 	 J s o � F F � J H K
 * � 
 
 t t � H
 * � � J t t � *
 * � G 
 t u � G
 * � 	 J H H ) G ) � ) J F
 F � 
 
 J 
 � )
 F � � J 	 � � J
 F � G 
 G ) � �
 F � 	 J G � � J 	 � 
 	 *� 
 � 
 
 ) ) *� 
 � � J ) H J� 
 � G 
 ) G F� 
 � 	 J ) 
 F � F G �� � � 
 
 ) J 
� � � � J ) H 	� � � G 
 ) � K� � � 	 J � * F 
 G � 	� � � �  � � 	 � � ) G J� � � v � � � � 
 
 ' 
 V 
 ' 
 V 
 ' 
 V& � � � � � �  ) G K H� � � W 
 K � 	 J 
 G � G 
X �  ' ) 	 
 � * J� ' ! ' Y ' 
 ' * � � 
 ' F 	 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � )

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � � �  � � �� � � � � � # � � � � �Z [ \ ] [ Z ^ w ] b_ b c d e f g f h f g f i x k g \ l km n� ) � 
 
 ) ) F� ) � � J ) G 
� ) � G 
 	 G *� ) � 	 J 
 * G H � G G
 � � 
 
 	 	 	
 � � � J ) G H
 � � G 
 G 	 

 � � 	 J ) � � G K � J K
 ) � 
 
 	 	 �
 ) � � J ) 	 

 ) � G 
 G 	 �
 ) � 	 J � � 
 G G � J J
 G � 
 
 G o y
 G � � J � o q
 G � G 
 ) y t
 G � 	 J � � � K o p � H H
 	 � 
 
 F G 	
 	 � � J ) 
 	 	
 	 � G 
 ) H G 

 	 � 	 J ) F * 	 	 	 � J )
 J � 
 
 G � 	 �
 J � � J � J G K
 J � G 
 G � G G
 J � 	 J 	 	 � ) � G � � 	 )
 H � 
 
 ) * � F
 H � � J ) H ) )
 H � G 
 G J ) G
 H � 	 J G K � ) H � F * G
 K � 
 
 ) J � 

 K � � J 	 ) � )
 K � G 
 J ) � G
 K � 	 J s z � F � � H J �
 * � 
 
 y r � J
 * � � J o s � K
 * � G 
 t s � )
 * � 	 J J G � F H � G J K
 F � 
 
 	 H � 

 F � � J ) * � 

 F � G 
 G 
 J
 F � 	 J ) 	 � ) * 	 ) F� 
 � 
 
 ) J F� 
 � � J ) ) J� 
 � G 
 ) H � )� 
 � 	 J ) ) F J H G )� � � 
 
 G � J� � � � J ) 
 	� � � G 
 G ) *� � � 	 J G � � � 	 F ) H� � � �  � � 
 � � � * G� � � v � � � � 
 
 ' 
 V 
 ' 
 V 
 ' 
 V& � � � � � �  ) ) * 	� � � W 
 K � 	 J 
 G � 
 
X �  ' ) � J � H H� ' ! ' Y ' 
 ' K 	 K 
 ' * H J

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � G

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � � �  � � �� � � � � � # � � � � �Z [ \ ] [ Z ^ Z \ [_ b c d e f g f h f g f i { k g \ l km n� ) � 
 
 G G �� ) � � J 	 G J� ) � G 
 G G 	� ) � 	 J J � J ) K � ) K
 � � 
 
 J ) H
 � � � J G ) K
 � � G 
 J ) F
 � � 	 J � � 	 ) H � 
 *
 ) � 
 
 	 ) 

 ) � � J ) � F
 ) � G 
 	 � F
 ) � 	 J 	 � 	 ) G * �
 G � 
 
 
 ) G
 G � � J ) * K
 G � G 
 	 | p s
 G � 	 J 
 H z q r J 
 H
 	 � 
 
 J | u s
 	 � � J � G | o u
 	 � G 
 � J � J �
 	 � 	 J H G F � G * H 
 )
 J � 
 
 * K G
 J � � J � ) � H
 J � G 
 K � J
 J � 	 J � � G * � G � � K
 H � 
 
 � F *
 H � � J * � )
 H � G 
 F � G
 H � 	 J ) 	 H 
 � H 	 F
 K � 
 
 � H � 	
 K � � J ) � � 	
 K � G 
 ) 
 � )
 K � 	 J � � H * � � J �
 * � 
 
 ) H � �
 * � � J � 	 *
 * � G 
 ) G H
 * � 	 J � H K F * G G
 F � 
 
 ) * � )
 F � � J ) J 	
 F � G 
 ) ) F
 F � 	 J ) 
 F J * G G� 
 � 
 
 ) ) � 
� 
 � � J ) 	 G� 
 � G 
 ) � F� 
 � 	 J ) * F J * G 
� � � 
 
 z p 	� � � � J z s H� � � G 
 z p H� � � 	 J o z � ) J J ) �� � � �  H 	 * � K J *� � � v � � � � 
 
 ' 
 V 
 ' 
 V 
 ' 
 V& � � � � � �  ) 	 
 H� � � W � � � 
 
 
 G � G 
X �  ' � ) J K 
 F� ' ! ' Y ' 
 ' K 	 	 
 ' * 	 *

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � � �  � � �� � � � � � # � � � � �Z [ \ ] [ Z ^ Z a }_ b c d e f g f h f g f i ~ k g \ l km n� ) � 
 
 	 � H� ) � � J J � 	� ) � G 
 H � 
� ) � 	 J ) � K � G J G
 � � 
 
 	 ) 

 � � � J G � �
 � � G 
 � ) 

 � � 	 J � F � K H *
 ) � 
 
 G � �
 ) � � J 
 � )
 ) � G 
 
 � 	
 ) � 	 J ) J ) � J *
 G � 
 
 G � J
 G � � J ) ) )
 G � G 
 
 � �
 G � 	 J � H � H H 	
 	 � 
 
 ) ) G
 	 � � J � � )
 	 � G 
 
 � 	
 	 � 	 J � 	 z | K 

 J � 
 
 ) | u
 J � � J 
 | s
 J � G 
 � z z
 J � 	 J 	 K � H K �
 H � 
 
 J � K
 H � � J K � J
 H � G 
 	 � �
 H � 	 J K ) G � � J 	
 K � 
 
 H � )
 K � � J * � 	
 K � G 
 J � *
 K � 	 J � G G ) � J J F
 * � 
 
 F � H
 * � � J � 	 J
 * � G 
 � 	 *
 * � 	 J G � H * � � 	 

 F � 
 
 � K H
 F � � J ) G � 	
 F � G 
 � G F
 F � 	 J K H 
 F G *� 
 � 
 
 ) 
 G� 
 � � J ) � K� 
 � G 
 � K J� 
 � 	 J y p F H ) � K� � � 
 
 z p G� � � � J z y )� � � G 
 z p 	� � � 	 J � * F K H � J� � � �  	 ) 	 H 
 K� � � v � � � � 
 
 ' 
 V 
 ' 
 V 
 ' 
 V& � � � � � �  � 
 G �� � � W � 
 � 	 J 
 	 � 	 JX �  ' � � K K H� ' ! ' Y ' 
 ' K K 
 
 ' * ) H

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � v  � � �� � � � � � # � � � � �� � � � � � � � � � � � z � � � � z � � � � y � � � � o � � � � � t � � � t � � � � � u � � � � u � � � u � � � � � u � � �� � � � � � � � � � � � � � � � � � � � � � � � � � u � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �q t � q y � |z | p | q z | q z q q q q q | tq | � q q q o z q q | q y q q q q q | qq z � q q q y y | | q q z q q q q q | qq y � q q q r y q q q q q | q q q q | yq o � q q | u o p | y q q z q q q q q s rq t � q q q p p z | o y q q z | q q q q | | rq u � q q | r y y | | | q q | | q q q q | z rq s � q q q | u u z o z o q q | z q q q q | r rq p � q q q | p o y y y t q q t z q q q q z y zq r � q q q | | u z u q | q q p z | q q q | t o| q � q q | u u | t y y q q z | q q q q r || | � q q q t s | y t o | q z p q q q q r q| z � � q s r z t s o q q o o q q q q | z y| y � q q q p u | o | y u q q z t q q q q | z u| o � q q q | q s y | p | q q q p y q q q q | u s| t � q q q | | s y o r z q q t t | q q q | s y| u � q q q | z q z y u z q q p o q q q q | u y| s � q q q | | y y z u | q q o q q q q q | t u| p � q q q r z | z q | q q q y q q q q | q p| r � q q q t s p q | q q q | q q q q u sz q � q q q o p p q z q q q | q q q q t rz | � q q q y s o | | q q y z q q q q o pz z � q q q z p | q | q q | q q q q q y |z y � q q q | z z q q q q q q q q q q | o� � � � � o | s t o y s o s q t p y q u t o u z q q q z y s u� � � � � � � q � z � s y � p � | t � s � z � r � z � o � q � | � q � q � z � s � | � r � q � | � q � q � q � q � q � q �� �� � � � q q � q q q p � q q q p � q q q t � q q q p � q q q q � q q q r � q q q s � q q q r � q q q p � q q� � � � | | p o y y o t | p z | z y z� �     � ¡� � � � | o � q q | o � q q | y � q q | o � q q | | � q q | o � q q | | � q q | o � q q� � � � | q s y | | y | q | p p | u s� �� � � � | u � q q | t � q q | t � q q | t � q q | u � q q | t � q q | t � q q | t � q q� � � � | z q y o r z p t | | s y

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � )

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � v  � � �� � � � � � # � � � � �� � � � � � � � � � � � z � � � � z � � � � y � � � � o � � � � � t � � � t � � � � � u � � � � u � � � u � � � � � u � � �� � � � � � � � � � � � � � � � � � � � � � � � � � u � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �q t � q o � |z q u | q q q q | q q q q q pq | � q q | s y q q q q q q q q q q | |q z � q q q o z | q q q z | q q q q | qq y � q q q | o | q q q q z q q q q q | sq o � q q q u t | | y y q q | | q q q q p oq t � q q q p s z z y z q q o z q q q | | z |q u � q q q r z z p z | q q z | q q q q | z uq s � q q q | t s z u | u q q q q q | q q | r |q p � q q q | u t | t o y q q y t q | q q | r uq r � q q | r y z s q z q q y z q q q q | z p| q � q q q u u | u y y | q y y q q q q r t| | � q q q s y z q p o | q z t | q q q | | o| z � � | p u z u s t q q t y q q q q | y y| y � q q q | q r z q | | s q q u y | q q q | t s| o � q q q r y y t | | s | q o z z q q q | t t| t � q q q r p y u s | y q q s o | q q q | u u| u � q q q | | t z r z z | q | | | q q q | t z| s � q q q | | y z z z y q q z q q q q q | o z| p � q q q s z s | z q q q | q q q q p y| r � q q q o r | q | q q q q q q q q t |z q � q q q o s r | q q q q q q q q q t sz | � q q q z o y | q q q | q q q q q z rz z � q q q y q z q q q q q q q q q q y zz y � q q q z q o | | q q q q q q q q z u� � � � � y | u p t y u u u r u t o q o r y o u z q | z z p o� � � � � � � q � | � s y � p � | u � q � y � q � z � p � q � z � q � q � z � | � | � t � q � y � q � | � q � q � q � q �� �� � � � q | � q q q p � q q q u � q q q p � q q q s � q q q t � q q q p � q q q s � q q q t � q q q p � q q� � � � | | u t z p o u o t | | | r u� �     � ¡� � � � | z � q q | y � q q | o � q q | y � q q | y � q q | | � q q | y � q q | | � q q | o � q q | y � q q� � � � | | q r y t | | s | u t z | t s� �� � � � | u � q q | t � q q | t � q q | t � q q | u � q q | t � q q | t � q q | t � q q | t � q q� � � � | | t y u s | y | s o | | u u

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � G

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � v  � � �� � � � � � # � � � � �� � � � � � � � � � � � z � � � � z � � � � y � � � � o � � � � � t � � � t � � � � � u � � � � u � � � u � � � � � u � � �� � � � � � � � � � � � � � � � � � � � � � � � � � u � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �q t � q t � |z q | q y q | q q | q q q q q | tq | � q q q | z | q q q q | q q q q q | oq z � q q q r z z | q q q q q q q q | oq y � q q q o z q q q q q q q q q q uq o � q q q y q s q | q q | q q q q q y rq t � q q q z p p z q q q q q q q q q y pq u � q q q t | p q | q q q q q q q q u qq s � q q q t s u q t q q q q q q q q u pq p � q q q u t | z q | q q | q q q q q s rq r � q q q s s | t | z q q q q q q q q r t| q � q q q s t | p | | q q q q q q q q r t| | � q q q r r | r z t q q q q q q q q | z t| z � � q | q z | s o y | q q q q q q q | z s| y � q q q s p | t r o q q | q | q q q | q p| o � q q q u | | | p q q q | q q q q q p || t � q q | o u u z r o o q q | q q q q | t q u| u � q q q t z z u o t r q q z q q q q q u q z| s � q q q | q u | q | q q q q q q q q q | | s| p � q q q o o z z | q q q q q q q q o r| r � q q | o o t q | q q q q q q q q t |z q � q q q y | z q q q q q q q q q q y yz | � q q q y | z q q q q q q q q q q y yz z � q q q z p | q | q q q q q q q q y qz y � q q q z | q q q q q q q q q q q z |� � � � � z z q t | z t r o | o | | q r q | q q | z o q u� � � � � � � q � | � p t � z � | q � p � | � s � | � s � q � q � q � q � q � o � q � q � q � q � q � q � q � q � q � q �� �� � � � q r � q q q r � q q q z � q q q s � q q q q � q q q r � q q� � � � s s | t z t | r t� �     � ¡� � � � | z � q q | | � q q | y � q q | | � q q | z � q q | y � q q | y � q q | z � q q� � � � | q z | r r t | | | | z s� �� � � � | t � q q | u � q q | u � q q | u � q q | u � q q | u � q q | t � q q | u � q q� � � � | t z z u o t r z | u q z

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � v  � � �� � � � � � # � � � � �� � � � � � � � � � � � z � � � � z � � � � y � � � � o � � � � � t � � � t � � � � � u � � � � u � � � u � � � � � u � � �� � � � � � � � � � � � � � � � � � � � � � � � � � u � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �q t � q u � |z q | t z q q q q q q q q q q | sq | � q q q p | q q q q q q q q q q rq z � q q q o | q q q q q q q q q q tq y � q q q u q q q q q q q q q q q uq o � q q q y | q q q q q q q q q q oq t � q q q u | q q q q q q q q q q sq u � q q q | s z y | q q q q q q q q z yq s � q q q z u u q q q q q q q q q q y zq p � q q q t r p q | q q q q q q q q u pq r � q q q o u | | q y q q q q q q q q u q| q � q q z p q | y q q q q | q q q q q r u| | � q q | p y | | | | q q q q q q q q r s| z � � q o t s q | q q q q q q q q t y| y � q q q t u | q q z q q q q q q q q u p| o � q q q t q u z q q q q q q q q q t p| t � q q | t s t | q q q q q q q q q u o| u � q q q u y o z q q q | q q q q q s q| s � q q q t r s z | q q q z q q q q s || p � q q | o o u q z q q q | q q q q t o| r � q q z o r u q q | q q | q q q q t rz q � q q q y t t q q q q q q q q q q o qz | � q q q y y o q q q q | q q q q q y pz z � q q q | | o q q q q q z q q q q | sz y � q q q | o | q q q q q q q q q q | t� � � � � s p u r | z z | | | z | q y u q q q q | q y |� � � � � � � q � s � p o � y � | | � p � | � | � | � z � q � | � q � q � q � y � q � u � q � q � q � q � q � q � q � q �� �� � � � q p � q q q r � q q q u � q q q r � q q q p � q q� � � � t r | | y y u p� �     � ¡� � � � | | � q q | | � q q | | � q q | o � q q | y � q q | | � q q� � � � | p y | | z z r s� �� � � � | r � q q | u � q q | s � q q | u � q q | p � q q | r � q q | u � q q | s � q q | s � q q� � � � z u y s z z | | z s |

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � � � � � #� � � � � � # � � � � �� � � � � � � | | t z q z t y q y t o q o t t q t t u q u t s q � � � � � p t � ¢ � £ �� � � � | o | r z o z r y o y r o o o r t o t r u o u r r r r r � � � � � ¤ � �  q t � q y � |z q S | s y z q q q q q q q | t y | z sq | � q q q q q o o z q q q q q q q | q y y y |q z � q q q q z z u q q q q q q q q | q y z z rq y � q q q q q t y o | q q q q q q | y y u y zq o � q q q q z t y z y o u q q q q q q s r y p y oq t � q q q q | | | t | o y | z Q q q q q q | | r y p y oq u � q q q q q | y o u t p | z q q q q q q | z r y p y tq s � q q q q z | t s u T O p q q q q q q | r r y p y oq p � q q q q | S S O L r o M Q q q q q q q S M S y r y tq r � q q Q z M | u u z t r | | q q q q q q | t o y p y y| q � q q q q q | t o s z p | q q q q q q r | y u y y| | � q q q q M | u o z z y u q q q q q q r q y s y y| z � � q q y | s o | t y r q q q q q q | z y y p y o| y � q q q q z | y t u o y | | Q q q q q q | z u y p y o| o � q q q q | Q T R R P U Q M | q q q q q Q U R y p y o| t � q q q q M Q Q u o s | S M Q q q q q q Q R M y r y t| u � q q q q | s U U R O | | q q q q q q | u y y p y t| s � q q q q | t t u s t | r q q q q q q | t u y r y t| p � q q q q q s y y t z | t | q q q q q | q p y r y u| r � q q q q | | q z z z y | q | q q q q q u s y r y tz q � q q q q q t z s z | u q q q q q q t r y p y oz | � q q q q | | | | u | t t q q q q q q o p y p y yz z � q q q q q o | o r y | q q q q q y | y p y oz y � q q q q q y p z | q q q q q q | o y o y z� � � � � | o z p z o y r y u r o y z | o s q q q q q z y s u� q � q � q � z � | � z � | q � z � y r � o � y r � s � r � q � q � y � q � q � q � q � q � q � q � q � q � q �� �� � � � q r � q q q q � q q q r � q q q p � q q q p � q q q s � q q q p � q q q t � q q q p � q q� � � � | z y z z p o r p y | | z y z� �     � ¡� � � � | | � q q | o � q q | o � q q | o � q q | o � q q | y � q q | o � q q� � � � y | r s s t u | y | | u s� �� � � � | t � q q | t � q q | u � q q | u � q q | t � q q | t � q q | t � q q� � � � y | | u u s p z y | | s y� � � � � | t � ¢ � � � � � � � � � � � z p � � ¥t q � ¢ � � � � � � � � � � � y y � � ¥p t � ¢ � � � � � � � � � � � y p � � ¥r t � ¢ � � � � � � � � � � � o | � � ¥� � � � � | q � � ¥ � � � � � ¤ � �   � y q ¦ y r � � ¥§ � � � � � � � � � � � � | s q u� � � � � � � � � � � � � � s | � p �§ � � � � � � ¨ � � ¢ � � � � � � y q � � ¥ � | p p y� � � � � � � � ¨ � � ¢ � � � � � � y q � � ¥ � s r � z �� � � � � ¤ � �   © � £ � � � � � ª � y o � � ¥

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � )

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � � � � � #� � � � � � # � � � � �� � � � � � � | | t z q z t y q y t o q o t t q t t u q u t s q � � � � � p t � ¢ � £ �� � � � | o | r z o z r y o y r o o o r t o t r u o u r r r r r � � � � � ¤ � �  q t � q o � |z q q q z | t q q q q q q q p y p y oq | � q q q q q q s y | q q q q q q | | y u y oq z � q q q q q y o z | q q q q q q | q y y y yq y � q q q q q z s u z q q q q q q | s y p y oq o � q q q q q p z | o o r S q q q q q p o y r y uq t � q q q q Q p y s o u z s z q q q q q | z | o q y uq u � q q q q q | q o | t z z z | q q q q q | z u o q y uq s � q q q q q | z t q Q Q S | t z q q q q q | r | y p y uq p � q q q q q Q P U Q p r M N | q q q q q Q T U y r y tq r � q q q q | | t t o o p r | q q q q q | z p y p y o| q � q q q q y p y p y u | q q q q q q q r t y p y o| | � q q q q | | q o | t | Q Q q q q q q q | | o y p y t| z � � q q q p t s t s r S q q q q q | y y y p y t| y � q q q q | u s z R S t | q q q q q Q P R y s y o| o � q q q q S Q M R M t t | | q Q q q q q | t t y p y o| t � q q q q q Q P U U s | | o q q q q q q Q U U y p y t| u � q q q q S s o u R T | s Q q q q q q | t z y r y t| s � q q q q q | y o t u z S N | Q q q q q | o z y r y t| p � q q q q q s z t o o s q q q q q q p y y p y t| r � q q q q q t z | | s s | q q q q q t | y r y tz q � q q q q q | q z u | r z q q q q q q t s y u y yz | � q q q q | z | o | q z q q q q q q z r y s y oz z � q q q q q z | o | y y q q q q q q y z y p y tz y � q q q q q z | t r q q q q q q q z u y u y y� � � � � q q | z | p y p y u | q q z z y o | t z q q q q z z p o� q � q � q � q � q � t � p � q � y u � u � o y � r � | q � z � q � s � q � | � q � q � q � q � q � q � q � q �� �� � � � q t � q q q p � q q q p � q q q s � q q q p � q q q o � q q q p � q q� � � � | | t u | | | z y q z | r u� �     � ¡� � � � | o � q q | o � q q | o � q q | y � q q | | � q q | z � q q | o � q q | y � q q� � � � z | y s y s z | | z | | t s� �� � � � | u � q q | t � q q | t � q q | u � q q | s � q q | u � q q | s � q q | t � q q� � � � z | t u u s r z q | | | u u� � � � � | t � ¢ � � � � � � � � � � � z r � � ¥t q � ¢ � � � � � � � � � � � y o � � ¥p t � ¢ � � � � � � � � � � � y p � � ¥r t � ¢ � � � � � � � � � � � o | � � ¥� � � � � | q � � ¥ � � � � � ¤ � �   � y q ¦ y r � � ¥§ � � � � � � � � � � � � | u u s� � � � � � � � � � � � � � s y � q �§ � � � � � � ¨ � � ¢ � � � � � � y q � � ¥ � | p r u� � � � � � � � ¨ � � ¢ � � � � � � y q � � ¥ � p y � q �� � � � � ¤ � �   © � £ � � � � � ª � y t � � ¥

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � G

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � � � � � #� � � � � � # � � � � �� � � � � � � | | t z q z t y q y t o q o t t q t t u q u t s q � � � � � p t � ¢ � £ �� � � � | o | r z o z r y o y r o o o r t o t r u o u r r r r r � � � � � ¤ � �  q t � q t � |z q q q z u s q q q q q q q | t y p y oq | � q q q q | | o p q q q q q q q | o y p y oq z � q q q q q y s z z q q q q q q | o y o y yq y � q q q q q | q t q q q q q q q u y p y tq o � q q q q q o | s | o o q q q q q q y r y p y oq t � q q q q | u | q z q | q q q q q q y p y s y oq u � q q q q | s | r z s u q q q q q q u q y p y oq s � q q q q q y z p z p O Q q q q q q u p y p y tq p � q q q q q t M S y s t q q q q q q s r y p y tq r � q q q q M O z r L O s q q q q q q T P y p y t| q � q q q | q t o z o o y q q q q q q r t y s y o| | � q q q q q p P T t q p q q q q q q | z t y p y o| z � � q q q t t | P T Q Q Q q q q q q Q S R y p y t| y � q q q q q Q Q o q o p p | q q q q q | q p y p y t| o � q q q q q u y | o q y | q q q q q p | y p y t| t � q q S M R | o Q M R y r o u z s P q Q q q q q t q u z t | t| u � q q y s Q T y | Q P O S R S O S y q q q q q q U N S y o z p| s � q q q q z | u t t y r t q q q q q q | | s y s y y| p � q q q q q | z q z t z Q q q q q q o r y s y t| r � q q q q q s z o | p z q q q q q q t | y s y yz q � q q q q q u | o | y q q q q q q q y y y s y yz | � q q q q q z z q r | | q q q q q y y y u y oz z � q q q q | u | y | q q q q q q q q y q y u y zz y � q q q q q y r r q q q q q q q z | y u y y� � � � � z s o y o | s s y | y p o p u u r p o u | q q q q z o q u� | | � o � | � o � s � o � | y � q � y t � z � z s � p � y � t � q � z � q � q � q � q � q � q � q � q � q � q �� �� � � � q r � q q q r � q q q p � q q q r � q q q s � q q q s � q q q r � q q� � � � y p y z o p p | r t� �     � ¡� � � � | y � q q | | � q q | z � q q | z � q q | z � q q | z � q q� � � � | | t r t r | | | | z s� �� � � � | t � q q | u � q q | t � q q | u � q q | u � q q | u � q q | t � q q | p � q q | t � q q | u � q q� � � � z y s | r | y s | t p z s z p z t | | u q z� � � � � | t � ¢ � � � � � � � � � � � | | � � ¥t q � ¢ � � � � � � � � � � � y q � � ¥p t � ¢ � � � � � � � � � � � y u � � ¥r t � ¢ � � � � � � � � � � � y r � � ¥� � � � � | q � � ¥ � � � � � ¤ � �   � z r ¦ y p � � ¥§ � � � � � � � � � � � � | z p r� � � � � � � � � � � � � � t y � u �§ � � � � � � ¨ � � ¢ � � � � � � y q � � ¥ � | y q o� � � � � � � � ¨ � � ¢ � � � � � � y q � � ¥ � t o � z �� � � � � ¤ � �   © � £ � � � � � ª � z p � � ¥

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) � � � � � #� � � � � � # � � � � �� � � � � � � | | t z q z t y q y t o q o t t q t t u q u t s q � � � � � p t � ¢ � £ �� � � � | o | r z o z r y o y r o o o r t o t r u o u r r r r r � � � � � ¤ � �  q t � q u � |z q q q z | q y | Q q q q q q | s y t y oq | � q q q q q q o t q q q q q q q r y s y tq z � q q q q q | z | | q q q q q q t « y oq y � q q q q q q z y | q q q q q q u y s y uq o � q q q q Q q z | q q q q q q q o « y |q t � q q q q q | | t q q q q q q q s y p y tq u � q q q q q | r | q z | q q q q q z y y s y tq s � q q q q q y | z | u | q q q q q q y z y s y oq p � q q q q q L S T M N o | q q q q q U O y p y tq r � q q q q q q z p z s P q q q q q q u q y p y t| q � q q q q | | z y s o y z | q q q q q r u y s y o| | � q q Q q Q R L O M S O q q q q q q T R y p y o| z � � q q q t z t z y q q q q q q q t y y s y o| y � q q q q | u z s z s u Q q q q q q u p y p y o| o � q q q q q z z | y q t q q q q q q t p y p y t| t � q q q q q | M M z z O q q q q q q u o y r y t| u � q q q q q o y z z t p Q q q q q q s q y p y t| s � q q q q q o z p M S s q q q q q q R Q y p y t| p � q q q q q y z q z o u | q q q q q t o y r y t| r � q q q S q P z r | u s q q q q q q t r y p y yz q � q q q q q z | s | p y q q q q q q o q y p y tz | � q q q q q y z q | o | q q q q q q y p y s y oz z � q q q q S q s u z q q q q q q | s y r y oz y � q q q q q | t r q q q q q q q | t y s y t� � � � � | z u u s o o p o z z s p s q q q q q | q y |� q � | � q � z � q � u � u � t � o y � t � o q � r � s � u � q � s � q � q � q � q � q � q � q � q � q � q �� �� � � � q o � q q q p � q q q p � q q q p � q q q r � q q q q � q q q p � q q� � � � | o z r y q t | u p� �     � ¡� � � � | | � q q | | � q q | | � q q | | � q q | | � q q | | � q q | y � q q | | � q q� � � � | | s o p y z p | r s� �� � � � | r � q q z z � q q | r � q q | t � q q | s � q q | t � q q | u � q q | s � q q� � � � z z t y y y z p | s |� � � � � | t � ¢ � � � � � � � � � � � z r � � ¥t q � ¢ � � � � � � � � � � � y y � � ¥p t � ¢ � � � � � � � � � � � y p � � ¥r t � ¢ � � � � � � � � � � � o | � � ¥� � � � � | q � � ¥ � � � � � ¤ � �   � y q ¦ y r � � ¥§ � � � � � � � � � � � � s p z� � � � � � � � � � � � � � s t � p �§ � � � � � � ¨ � � ¢ � � � � � � y q � � ¥ � p o r� � � � � � � � ¨ � � ¢ � � � � � � y q � � ¥ � p z � y �� � � � � ¤ � �   © � £ � � � � � ª � y o � � ¥

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � �  � � �� � � � � � # � � � � �+ , - . , / 0 1 2 - 3 1 4 5 6 . 7 + - , + 8 9 2 : 9 ; 8 < = < > ? @ < . - A < B - 3; 7 C < ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D ? D 2 D E D 2 D� ) � 
 
 ) ) F F ) � 	 ) G H ) H I I I I I I 	 ) 	� ) � � F ) � J H ) ) K ) H 	 � * I I I I I I 	 ) 
� ) � H 
 � � K F � K 	 H 
 � H K I I I I I I H ) 	� ) � 	 F 	 ) 
 	 ) F � ) K H H � I I I I I I H ) K
 � � 
 
 � � 	 � H 
 ) 	 � F � K I I I I I I ) ) F
 � � � F � � G � H ) H ) G � H H I I I I I I ) ) *
 � � H 
 H ) ) 
 ) F 	 H F � ) J I I I I I I ) ) J
 � � 	 F ) ) � � H 	 � H K 
 ) G I I I I I I � H 

 ) � 
 
 	 H 	 ) H � H H 
 ) H J I I I I I I H H H
 ) � � F 	 H K F ) J ) H G ) ) K I I I I I I H H )
 ) � H 
 ) H J H 	 
 
 H G ) ) * I I I I I I ) H K
 ) � 	 F � H F 
 H K 
 	 
 
 H 	 I I I I I I 
 H K
 H � 
 
 	 	 K � 	 H 
 	 ) 
 H � I I I I I I � 	 

 H � � F � 	 K � 	 F ) L M � N O I I I I I I � 	 )
 H � H 
 � H � 
 F K H N P 
 O P I I I I I I � H *
 H � 	 F ) M Q 
 M R ) L N 
 L S I I I I I I � M T
 	 � 
 
 ) M U H M N � L M 
 N M I I I I I I ) L U
 	 � � F � M M ) M U � H J � H � I I I I I I � L M
 	 � H 
 ) M R K R T 
 H * H ) 	 I I I I I I H L L
 	 � 	 F ) 	 	 	 H ) ) ) G ) ) G I I I I I I ) H 	
 F � 
 
 H F J 	 K J ) 	 J � ) G I I I I I I ) F 

 F � � F H K � H K 
 � H K � ) ) I I I I I I ) 	 F
 F � H 
 F H K 	 	 G ) 	 * ) ) F I I I I I I H 	 

 F � 	 F 	 ) F 	 H 
 � H J 
 ) ) I I I I I I ) ) *
 K � 
 
 J H * F 	 J � 	 � � H K I I I I I I 	 	 

 K � � F J 	 
 	 H 
 H H F � ) � I I I I I I 	 H )
 K � H 
 G 	 	 G F ) 	 H K � ) * I I I I I I K 	 

 K � 	 F J ) ) � H 	 F 	 H 
 ) ) � I I I I I I K H 

 J � 
 
 � � ) K � K H ) 	 H K � � H I I I I I I * ) J
 J � � F � 
 ) 	 G 	 	 	 ) K ) ) 
 I I I I I I K ) *
 J � H 
 � F ) J � F ) J J ) G � J I I I I I I � 
 ) )
 J � 	 F � � H � � 
 H 
 F � J H K I I I I I I J ) �
 * � 
 
 � F ) ) � F ) 	 F ) J F K I I I I I I � 
 ) 

 * � � F � K ) H � 
 ) 	 * ) ) F � � I I I I I I � 
 ) 

 * � H 
 � K ) 
 * ) � J ) F 	 J I I I I I I G � *
 * � 	 F � 
 ) 	 � H ) H 	 ) G H F I I I I I I * ) 

 G � 
 
 � * � * � K 	 
 H ) G H H I I I I I I � 
 ) )
 G � � F G � 	 � � ) * � � H G 	 F I I I I I I G ) )
 G � H 
 G � * � 
 ) H � � ) F � ) G I I I I I I � 
 � G
 G � 	 F � � � 
 � 	 ) 
 � ) ) 	 G G I I I I I I � ) � K� 
 � 
 
 G � � * ) H � H J * F I I I I I I � 
 � )� 
 � � F G � � � F � � � G F F F I I I I I I � ) *� 
 � H 
 � H ) � K G � G * O T H I I I I I I � J K� 
 � 	 F � 	 � � 	 K � * ) S N J I I I I I I � F 	� � � 
 
 S T F S N K S Q K S O ) I I I I I I S L F� � � � F S U � O L H S U K S T H I I I I I I S U H� � � H 
 O O H O O 	 O N J ) 
 ) I I I I I I O O 	� � � 	 F S P 	 O S F O M ) � � ) I I I I I I S U H� � � �  H F 
 � H 
 G H J H � F ) F ) G 	 � H G 	 � G � G ) ) 
 
 
 
 
 
 H 
 F � ) * J& � �� � � �  � K F G � * G * � K * * � � � H 
 
 
 � F G )V � �  � � � ) � ' � V J * ' G V � G ' J V * 
 ' H V � J ' 	 V * ) ' K V � J ' ) V * ) ' * V 
 ' 
 V 
 ' 
 V 
 ' 
 V 
 ' 
 V 
 ' 
 V 
 ' 
 V � G ' ) V * 
 ' * V� � � W � � � 
 
 
 H � 	 F � � � 
 
 
 H � 	 F � � � 
 
 
 H � � F � 
 � H 
 
 H � � F � � � 
 
 
 H � 	 FX �  ' K J ) ) * * 
 ) ) J * F � J 
 F F � H F J ) � * J� ' ! ' Y ' 
 ' J K � 
 ' G K K 
 ' * H H 
 ' G 	 K 
 ' * F 
 
 ' G 	 	 
 ' K * * 
 ' * ) H 
 ' * � * 
 ' G H F� & � � & � � � F G 
 � � & � � � F G 


PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � �  � � �� � � � � � # � � � � �Z [ \ ] [ Z ^ _ ` a_ b c d e f g f h f g f i j k g \ l km n� ) � 
 
 ) ) F� ) � � F ) � J� ) � H 
 � � K� ) � 	 F 	 G ) 
 J *
 � � 
 
 � � 	
 � � � F � � G
 � � H 
 H ) )
 � � 	 F ) J ) � J K
 ) � 
 
 	 H 	
 ) � � F 	 H K
 ) � H 
 ) H J
 ) � 	 F � � � H F � 	 )
 H � 
 
 	 	 K
 H � � F � 	 K
 H � H 
 � H �
 H � 	 F ) * o p � * )
 	 � 
 
 ) o q
 	 � � F � o o
 	 � H 
 ) o r
 	 � 	 F ) J 	 	 ) � H
 F � 
 
 H F J
 F � � F H K �
 F � H 
 F H K
 F � 	 F 	 � F ) F � J G
 K � 
 
 J H *
 K � � F J 	 

 K � H 
 G 	 	
 K � 	 F J H 
 ) ) � 	 	
 J � 
 
 � � ) K
 J � � F � 
 ) 	
 J � H 
 � F ) J
 J � 	 F � � 	 J H � � 
 *
 * � 
 
 � F ) )
 * � � F � K ) H
 * � H 
 � K ) 

 * � 	 F � 
 F J ) 	 * G
 G � 
 
 � * � *
 G � � F G � 	
 G � H 
 G � *
 G � 	 F � � 	 J � 
 K 
� 
 � 
 
 G � �� 
 � � F G � �� 
 � H 
 � H )� 
 � 	 F � 	 	 F � ) F� � � 
 
 s t F� � � � F s q �� � � H 
 u u H� � � 	 F s v K J 	 � H� � � �  H F 
 � H 
 G� � � w � � � � 
 
 ' 
 V 
 ' 
 V 
 ' 
 V& � � � � � �  � K F G� � � W � � � 
 
 
 H � 	 FX �  ' K J ) ) *� ' ! ' Y ' 
 ' J K � 
 ' G K K

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � )

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � �  � � �� � � � � � # � � � � �Z [ \ ] [ Z ^ x ] b_ b c d e f g f h f g f i y k g \ l km n� ) � 
 
 F ) �� ) � � F H ) )� ) � H 
 F � K� ) � 	 F 	 � J ) F * 	
 � � 
 
 � H 

 � � � F � H )
 � � H 
 
 ) F
 � � 	 F � H H 	 � ) �
 ) � 
 
 ) H �
 ) � � F F ) J
 ) � H 
 H 	 

 ) � 	 F 
 � 
 H K � H 	
 H � 
 
 � 	 H
 H � � F � 	 F
 H � H 
 
 F K
 H � 	 F 
 ) o r ) 
 

 	 � 
 
 H o z
 	 � � F ) o q
 	 � H 
 K r t
 	 � 	 F 	 � F H ) ) 
 H
 F � 
 
 	 K J
 F � � F H K 

 F � H 
 	 	 G
 F � 	 F 	 � F H 
 ) 
 K
 K � 
 
 F 	 J
 K � � F 	 H 

 K � H 
 G F )
 K � 	 F � H H � 	 F � J 	
 J � 
 
 � K H )
 J � � F G 	 	
 J � H 
 � F ) J
 J � 	 F � 
 F 
 H 
 � H H
 * � 
 
 � F ) 	
 * � � F � 
 ) 	
 * � H 
 * ) �
 * � 	 F � H 	 K ) H G )
 G � 
 
 � K 	 

 G � � F � � ) *
 G � H 
 � 
 ) H
 G � 	 F � 	 F � ) 
 � � �� 
 � 
 
 * ) H� 
 � � F � F � �� 
 � H 
 � K G� 
 � 	 F � 	 F H K 	 G� � � 
 
 s z K� � � � F u { H� � � H 
 u u 	� � � 	 F u s * 
 F � *� � � �  H J H � F ) F� � � w � � � � 
 
 ' 
 V 
 ' 
 V 
 ' 
 V& � � � � � �  � * G *� � � W � � � 
 
 
 H � 	 FX �  ' * 
 ) ) J� ' ! ' Y ' 
 ' * H H 
 ' G 	 K

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � H

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � �  � � �� � � � � � # � � � � �Z [ \ ] [ Z ^ Z \ [_ b c d e f g f h f g f i | k g \ l km n� ) � 
 
 	 ) G� ) � � F K ) H� ) � H 
 	 H 
� ) � 	 F � � F ) K � 
 *
 � � 
 
 ) 	 �
 � � � F H ) G
 � � H 
 	 H F
 � � 	 F � � 
 H K � 	 �
 ) � 
 
 H H 

 ) � � F ) H G
 ) � H 
 
 H G
 ) � 	 F 
 F 	 
 � 	 *
 H � 
 
 
 	 )
 H � � F ) { o
 H � H 
 H z v
 H � 	 F ) J { z � K J
 	 � 
 
 � { o
 	 � � F � H J
 	 � H 
 
 H *
 	 � 	 F ) 	 ) G � 	 G
 F � 
 
 ) 	 J
 F � � F � H K
 F � H 
 ) 	 *
 F � 	 F � K H J � K *
 K � 
 
 � 	 �
 K � � F H H F
 K � H 
 	 H K
 K � 	 F 	 � ) H 
 � 	 )
 J � 
 
 	 H K
 J � � F 	 ) K
 J � H 
 J ) G
 J � 	 F F ) 
 � J � 
 *
 * � 
 
 F ) J
 * � � F * ) )
 * � H 
 J ) F
 * � 	 F 	 ) 	 ) G � 
 H
 G � 
 
 H ) G
 G � � F � � H G
 G � H 
 � � ) F
 G � 	 F � ) H J ) 	 � � J� 
 � 
 
 � H J� 
 � � F � G F� 
 � H 
 � G *� 
 � 	 F � * K G ) ) )� � � 
 
 s p K� � � � F s q K� � � H 
 u z J� � � 	 F u o * F ) ) �� � � �  ) G 	 � H G 	� � � w � � � � 
 
 ' 
 V 
 ' 
 V 
 ' 
 V& � � � � � �  � K * *� � � W � � � 
 
 
 H � � FX �  ' * F � J 
� ' ! ' Y ' 
 ' * F 
 
 ' G 	 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � �  � � �� � � � � � # � � � � �Z [ \ ] [ Z ^ Z a }_ b c d e f g f h f g f i ~ k g \ l km n� ) � 
 
 H ) H� ) � � F 	 � *� ) � H 
 � H K� ) � 	 F H � � H � � 
 *
 � � 
 
 F � K
 � � � F � H H
 � � H 
 � ) J
 � � 	 F 
 J ) G � 
 F
 ) � 
 
 ) H J
 ) � � F ) ) K
 ) � H 
 ) ) *
 ) � 	 F 
 K H 	 � ) F
 H � 
 
 
 H �
 H � � F � z u
 H � H 
 
 u v
 H � 	 F 
 � { s � H �
 	 � 
 
 
 z o
 	 � � F � H �
 	 � H 
 H ) 	
 	 � 	 F ) K ) G � � G
 F � 
 
 � ) G
 F � � F � ) )
 F � H 
 ) ) F
 F � 	 F 
 	 ) ) G *
 K � 
 
 � H K
 K � � F � ) �
 K � H 
 � ) *
 K � 	 F ) F ) � � 
 K
 J � 
 
 � � H
 J � � F ) ) 

 J � H 
 � J
 J � 	 F H J K 	 K
 * � 
 
 F K
 * � � F F � �
 * � H 
 	 J
 * � 	 F H � J F ) G
 G � 
 
 H H
 G � � F 	 F
 G � H 
 � ) G
 G � 	 F G ) * G ) K� 
 � 
 
 * F� 
 � � F F F� 
 � H 
 u t H� 
 � 	 F s z 	 K J ) 
� � � 
 
 s u )� � � � F s t H� � � H 
 ) 
 )� � � 	 F � � F H ) G� � � �  � G � G ) )� � � w � � � � 
 
 ' 
 V 
 ' 
 V 
 ' 
 V& � � � � � �  � � � H� � � W � 
 � H 
 
 H � � FX �  ' F F � H F� ' ! ' Y ' 
 ' K * * 
 ' * ) H

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � � � � �� � � � � � # � � � � �� � � � � � � � � � � � u � � � � u � � � � z � � � � { � � � � � o � � � o � � � � � r � � � � r � � � r � � � � � r � � �� � � � � � � � � � � � � � � � � � � � � � � � � � r � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �t o � t z � su t v t s t t t s t t t t t pt s � t t t o s t s t t t t t t t t vt u � t t t p s t s t t t t t t t t s st z � t t t { t s s s t s t t t t t qt { � t t t { u t s t t t t t t t t vt o � t t t q v t t t t t t t t t t s ot r � t t t u v u t s t t t t t t t t z tt v � t t t z u s t u u t t t s t t t t { vt q � t t t z { s o { { t t t t t t t t o vt p � t t t u t s r u q t t s t t t t t { vs t � t t t u r s s s r t t s t t t t t { os s � t t t { z s r o u t t s t t t t t r vs u � � t r t s o t u t t s t t t t t v qs z � t t s o v s { s z t t t t t t t t v rs { � t t t s t { z s u { t t s t t t t t s { us o � t t t s z z { t u o t t u t t t t t s q us r � t t t s o q { s s s z t t t t t t t t u s zs v � t t t s { v u q s z t t t t t t t t s v ps q � t t t s u t u s s u t t t t t t t t s { {s p � t t t q q s q s t t t s t t t t t s t qu t � t t t v r s t s u t t t t t t t t q pu s � t t t o s v s s t t t t t t t t r tu u � t t t u u z t t t t t t t t t t u ou z � t t t s u s t t t t t t t t t t s z� � � � � s s u { v z s t u v r u s t s t s t t t t s r o p� � � � � � � t � s � v o � u � s q � v � s � r � z � v � t � s � t � t � t � r � t � s � t � t � t � t � t � t � t � t �� �� � � � t q � t t t p � t t t q � t t t p � t t t z � t t t t � t t t v � t t t q � t t  � � � z { s r { q s s s o v� � ¡ ¡ � ¢� � � � s z � t t s { � t t s { � t t s s � t t s { � t t s s � t t s { � t t  � � � s s t { z s o { s s { u� �� � � � s r � t t s r � t t s o � t t s r � t t s o � t t s r � t t  � � � s o q { s u s z u u s z

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � )

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � � � � �� � � � � � # � � � � �� � � � � � � � � � � � u � � � � u � � � � z � � � � { � � � � � o � � � o � � � � � r � � � � r � � � r � � � � � r � � �� � � � � � � � � � � � � � � � � � � � � � � � � � r � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �t o � t { � su t s v t t t t t t t t t t t s vt s � t t t z t t t t t t t t t t t zt u � t t t q s t t s t t t t t t t s tt z � t t t s s t t t t t t t t t t ut { � t t t s u z t t t t t t t t t t s ot o � t t t p { t t t t t u t t t t s ot r � t t t u s z s o t t s t t t t t z st v � t t t z p r u s t t s s t t t t o tt q � t t t u s s o r u t t s s t t t t { rt p � t t s u p s u u v t t t t t t t t o ss t � t t s z s s { u z t t t u t t t t o zs s � t t t o o u s u s t t t s t t t t q ts u � � t r r s r t u t t t t t t t t q {s z � t t t q q u t z q t t s s t t t t s u ss { � t t t s t t u v { u t t s t t t t t s z {s o � t t t s { o z r s s u t t o s t t t t u t ts r � t t t s o z z v t s u t t s t t t t t u t zs v � t t t s o t { z u s t t t t t s t t t u t rs q � t t t s z v u v z v t t t t t t t t s v {s p � t t t s u s p s u t t t t t t t t s z zu t � t t t v { s r t u t t t t t t t t p uu s � t t t p t s q s u t t t t t t t t s s su u � t t t { z r t t t t t t t t t t { pu z � t t t s r u t t t t t t t t t t s q� � � � � u s { u p z z v z t v q s t s s p s t t t s q p q� � � � � � � t � s � v o � z � s v � q � s � r � { � s � t � s � t � t � t � r � t � o � t � s � t � t � t � t � t � t �� �� � � � t p � t t t v � t t t q � t t t q � t t t p � t t t u � t t t r � t t t o � t t t p � t t  � � � s z p s o r v s s u o s� � ¡ ¡ � ¢� � � � s { � t t s { � t t s { � t t s z � t t s z � t t s s � t t s { � t t  � � � s t t u v { q s s s z {� �� � � � s r � t t s v � t t s q � t t s o � t t s o � t t s o � t t s v � t t s v � t t  � � � s o z { z z s u o s s u t r

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � H

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � � � � �� � � � � � # � � � � �� � � � � � � � � � � � u � � � � u � � � � z � � � � { � � � � � o � � � o � � � � � r � � � � r � � � r � � � � � r � � �� � � � � � � � � � � � � � � � � � � � � � � � � � r � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �t o � t o � su t s s { t t t t t t t t t t s ot s � t t t q u t t t t t t t t t t s tt u � t t t z u t t t t t t t t t t ot z � t t t r s t t t t t t t t t t vt { � t t t u u t t t t t t t t t t {t o � t t t r t t t t t t t t t t t rt r � t t t v o t t t t t t t t t t s ut v � t t t s { z t z t t t t t t t t u tt q � t t t s { { t o t t s t t t t t u {t p � t t t u r p s s t t t t t t t t z vs t � t t t o s s { t { t t t t t t t t r ps s � t t t r q s u t o t t t t t t t t q os u � � t v p u z t o s t t t t t t t s t qs z � t t t s s u u z s { t t s t t t t t s { ss { � t t t s u r s r t o t t s t t t t t s { qs o � t t t s z z z z t s t t t t t t t t s r vs r � t t t s u o s p t o t t t t t t t t s { ps v � t t s s u r z o s o t t t t t t t t s r qs q � t t t s s r u u t { t t t t t t t t s { us p � t t t q o s r t o t t u t t t t t s t qu t � t t t p s s s t s t t t t t t t t s t zu s � t t t s t r p s s t t t t t t t t s s vu u � t t t s v o t t t t t t t t t t u uu z � t t t s p s t s t t t t t t t t u s� � � � � s s z o s u v s { o o s t o t t t t t s r q q� � � � � � � t � s � q t � t � s r � s � t � u � z � z � t � s � t � t � t � z � t � t � t � t � t � t � t � t � t � t �� �� � � � t p � t t t p � t t t p � t t t q � t t t q � t t t p � t t  � � � u r p s o s z v� � ¡ ¡ � ¢� � � � s { � t t s u � t t s z � t t s s � t t s u � t t s z � t t s { � t t  � � � s u r u z s o s s s { q� �� � � � s v � t t s o � t t s v � t t s v � t t s r � t t s p � t t s v � t t  � � � s s z z z o s o u s r q

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � � � � �� � � � � � # � � � � �� � � � � � � � � � � � u � � � � u � � � � z � � � � { � � � � � o � � � o � � � � � r � � � � r � � � r � � � � � r � � �� � � � � � � � � � � � � � � � � � � � � � � � � � r � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �t o � t r � su t p u t t t t t t t t t t s st s � t t t { z t t t t t t t t t t vt u � t t t { u t t t t t t t t t t rt z � t t t t s t t t t t t t t t t st { � t t t { u t t t t t t t t t t rt o � t t t s z t t t t t t t t t t {t r � t t t u z t t t t t t t t t t ot v � t t t r s t t t t t t t t t t vt q � t t t s s o t s t t t t t t t t s vt p � t t t u s r s t t t t t t t t t u qs t � t t t z r s t t t t t t t t t t t { rs s � t t t { s s s t s t t t t t t t t o zs u � � t q { u { t t t t t t t t t t s t qs z � t t t v o u s s v t t s t t t t t s t os { � t t t s t s u s t s t t s s t t t t s u os o � t t t s s t s o t r t t t t t t t t s z ss r � t t t p { u z t s t t t t s t t t s s ps v � t t t q t s r t u t t t t t t t t p qs q � t t t q p s { s s t t t s t t t t s t rs p � t t t u q s r t u t t t t t t t t { ru t � t t t u q s t t t t t t t t t t u pu s � t t t u u z s t t t t t t t t t u ru u � t t t s u q t t t t t t t t t t u tu z � t t t q t t s t t t t t t t t p� � � � � t q v t u s s { u z t t u u s t t t s s s z� � � � � � � t � t � v q � u � s p � t � t � { � u � s � t � t � t � t � t � u � t � u � t � s � t � t � t � t � t � t �� �� � � � t p � t t t p � t t t p � t t t q � t t t p � t t  � � � u s r s s u q� � ¡ ¡ � ¢� � � � s { � t t s u � t t s z � t t s z � t t s z � t t s { � t t s { � t t  � � � s t s u { s v s s s u o� �� � � � s o � t t s r � t t s q � t t s o � t t s q � t t s r � t t s o � t t  � � � s s t u z s r s s s z s

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � � � � #� � � � � � # � � � � �� � � � � � � s s o u t u o z t z o { t { o o t o o r t r o v t � � � � � q o � £ � ¤ �� � � � s { s p u { u p z { z p { { { p o { o p r { r p p p p p � � � � � ¥ � � ¡t o � t z � su t S s t z z s t t t t t t p z r z st s � t t t t t t s u z S t t t t t v { u { tt u � t t t t t s { s { s t t t t t s s { u z vt z � t t t t t t o u t s t t t t t q z { z ot { � t t t t t s t { u t t t t t t v z p z vt o � t t t t t s o v u t t t t t t s o z p z ot r � t t t t t z v s z P t t t t t t z t { t z rt v � t t t t t { s z u u v s t t t t t { v z p z rt q � t t t t t s s v N R z t t t t t t M P z q z rt p � t t t t O M S Q s q u s t t t t t { v z v z {s t � t t t t t u s o u u r t t t t t t { o z p z rs s � t t t t s U u p u u v t t t t t t r v z q z {s u � � t t t v u v z u s u t t t t t t v q z p z os z � t t t t L { z { u { s t t t t t t t v r z p z {s { � t t t t z q L P R O O S S t t t t t S L O z p z os o � t t t t t Q M L v v z o M O t t t t s q u { s z rs r � t t t t t o o u S T R L Q s t t t t t O S N { t z vs v � t t t t t r { u p t z r o t t t t t s v p { t z vs q � t t t t S z z u v r u p z t t t t t s { { { t z vs p � t t t t s o u v o r s q s t t t t t s t q { t z ru t � t t t t t s z u { r p t s t t t t q p z q z ru s � t t t t s q u z u t r u t t t t t r t z p z {u u � t t t t t u z s { o s t t t t t u o { s z vu z � t t t t t t z v z t t t t t t s z { t z v� � � � � t s s { q { { p { v r u u v v u { z t t t t s r o p� t � t � t � s � t � q � o � s � u p � q � { o � p � s r � v � s � { � t � u � t � t � t � t � t � t � t � t �� �� � � � t t � t t t p � t t t p � t t t p � t t t q � t t t r � t t t s � t t t q � t t  � � � s u o s p z r v s o v� � ¡ ¡ � ¢� � � � s z � t t s s � t t s { � t t s { � t t s { � t t s { � t t s { � t t  � � � { q { v r u u s s s { u� �� � � � s q � t t s o � t t s o � t t s r � t t s r � t t s o � t t s o � t t s r � t t  � � � s p o { s t r { p o u u s z� � � � � s o � £ � � � � � � � � � � � z t � � ¦o t � £ � � � � � � � � � � � z o � � ¦q o � £ � � � � � � � � � � � { t � � ¦p o � £ � � � � � � � � � � � { z � � ¦� � � � � s t � � ¦ � � � � � ¥ � � ¡ � z s § { t � � ¦¨ � � � � � � � � � � � � s s v r� � � � � � � � � � � � � � v t � p �¨ � � � � � � ©   � £ � � � � � � z t � � ¦ � s { { {� � � � � � � � ©   � £ � � � � � � z t � � ¦ � q v � s �� � � � � ¥ � � ¡ ª � ¤ � � � � � « � z r � � ¦

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � )

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � � � � #� � � � � � # � � � � �� � � � � � � s s o u t u o z t z o { t { o o t o o r t r o v t � � � � � q o � £ � ¤ �� � � � s { s p u { u p z { z p { { { p o { o p r { r p p p p p � � � � � ¥ � � ¡t o � t { � su t t t s q { u O t t t t t s v z q z rt s � t t t t t t s s s t t t t t t z ¬ z vt u � t t t t t t z t r s t t t t t s t { z { tt z � t t t t t t s s t t t t t t t u ¬ z {t { � t t t t t u z r { t t t t t t s o { t z rt o � t t t t S t v { u s t t t t t s o z q z ot r � t t t t t t o s v p t t t t t t z s { s z qt v � t t t t t u s u u o S S t t t t t t o t { t z rt q � t t t t t N S R s v s t t t t t t t { r { t z rt p � t t t t t u s z O Q v t t t t t t M S z p z rs t � t t t t t r s p u u r t t t t t t o z z q z os s � t t t t O r u { z { s u u t t t t t q t z p z os u � � t t t o u r { s q L t t t t t q { z p z rs z � t t t t u o L T o v s r s t t t t t s u s z p z os { � t t t t t Q z u P T O O s t t t t t S N L { t z rs o � t t t t O q R R p { u q u t t t t t u t t z p z rs r � t t t t t s o t p r L U R O t t t t u t z { s z vs v � t t t t t o o z Q Q { o { t t t t t O T R { t z vs q � t t t t t r o r v v u p r t t t t t s v { { t z rs p � t t t t s o { s o r u v u s t t t t s z z { t z ru t � t t t t t o z u { s s s u s t t t t p u z p z ru s � t t t t u S T z r o z p s t t t t t s s s z q z ou u � t t t t t { s q u t r t s t t t t { p z q z ou z � t t t t t u s p o s t t t t t s q { u z q� � � � � t t s t q v o r z q v z z u { z r o t t t t s q p q� t � t � t � t � t � o � { � r � u p � v � { r � t � s v � s � s � p � t � z � t � t � t � t � t � t � t � t �� �� � � � t o � t t t q � t t t q � t t t p � t t t v � t t t t � t t t p � t t  � � � s z s r u p s s u o s� � ¡ ¡ � ¢� � � � s s � t t s { � t t s z � t t s { � t t s { � t t s u � t t s { � t t  � � � u p { t v t u u { s z {� �� � � � s o � t t u s � t t s o � t t s v � t t s r � t t s r � t t s r � t t s v � t t  � � � u s t r r p p { q r u u t r� � � � � s o � £ � � � � � � � � � � � z t � � ¦o t � £ � � � � � � � � � � � z o � � ¦q o � £ � � � � � � � � � � � { t � � ¦p o � £ � � � � � � � � � � � { z � � ¦� � � � � s t � � ¦ � � � � � ¥ � � ¡ � z s § { t � � ¦¨ � � � � � � � � � � � � s z { v� � � � � � � � � � � � � � v s � t �¨ � � � � � � ©   � £ � � � � � � z t � � ¦ � s r r p� � � � � � � � ©   � £ � � � � � � z t � � ¦ � q q � t �� � � � � ¥ � � ¡ ª � ¤ � � � � � « � z r � � ¦

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � H

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � � � � #� � � � � � # � � � � �� � � � � � � s s o u t u o z t z o { t { o o t o o r t r o v t � � � � � q o � £ � ¤ �� � � � s { s p u { u p z { z p { { { p o { o p r { r p p p p p � � � � � ¥ � � ¡t o � t o � su t t t O { v s s t t t t t s o z q z ot s � t t t t t s o u u t t t t t t s t z { z ot u � t t t t t t s u s s t t t t t o ¬ z pt z � t t t t t t s o s t t t t t t v z q z vt { � t t t t t s u s t t t t t t t { ¬ z ut o � t t t t t t u { t t t t t t t r z v z ot r � t t t t t s s z z L t t t t t s u { r { tt v � t t t t t t r p o t t t t t t u t { s z vt q � t t t t t s P s s o t t t t t t u { { t z rt p � t t t t t s r O O U t t t t t t N P { t z vs t � t t t t t v s r u o s v { t t t t t r p { s z vs s � t t t t t z z t { t s u t t t t t t q o z p z rs u � � t S t u z { { o O L u t t t t t s t q { t z rs z � t t t t t o L U r { u u u t t t t t s { s z p z rs { � t t t t O U { u P N u t N t t t t t S L U z p z rs o � t t t t t S O R S r { u v z t t t t t s r v { t z os r � t t t t t s s o s r v s q u t t t t t s { p z p z os v � t t t t t r { v U S N T { t t t t t S R U { t z rs q � t t t t t u { s v t u s R O t t t t s { u { t z vs p � t t t t t o { v { t s { u t t t t t s t q z p z ou t � t t t t t s u z v { z p u t t t t t s t z z p z ou s � t t S t N s t { q { u s z t t t t t t s s v z p z {u u � t t t t t o v o o t t t t t t u u { s z {u z � t t t t t s o s u u t s t t t t u s z q z v� � � � � s s o p r o { p v z v u r t z r z t t t t s r q q� t � s � t � s � t � z � o � v � z u � o � { z � v � s o � { � u � s � t � u � t � t � t � t � t � t � t � t �� �� � � � t t � t t t q � t t t p � t t t p � t t t r � t t t p � t t  � � � u v u u q { z v� � ¡ ¡ � ¢� � � � s u � t t s { � t t s { � t t s z � t t s { � t t s u � t t s { � t t s { � t t  � � � s u q { q v z u { z s { q� �� � � � u s � t t u s � t t s o � t t s o � t t s v � t t s v � t t s q � t t s q � t t s v � t t  � � � s z s u r s q s z t r u s r q� � � � � s o � £ � � � � � � � � � � � z t � � ¦o t � £ � � � � � � � � � � � z o � � ¦q o � £ � � � � � � � � � � � { t � � ¦p o � £ � � � � � � � � � � � { z � � ¦� � � � � s t � � ¦ � � � � � ¥ � � ¡ � z s § { t � � ¦¨ � � � � � � � � � � � � s s p t� � � � � � � � � � � � � � v t � o �¨ � � � � � � ©   � £ � � � � � � z t � � ¦ � s { o r� � � � � � � � ©   � £ � � � � � � z t � � ¦ � q r � z �� � � � � ¥ � � ¡ ª � ¤ � � � � � « � z r � � ¦

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ��  � � � � � ! � " � � # $ � � � � � % ! � # � � � $ & ' ( �  � � � � ) ) * * ) ( � � � � #� � � � � � # � � � � �� � � � � � � s s o u t u o z t z o { t { o o t o o r t r o v t � � � � � q o � £ � ¤ �� � � � s { s p u { u p z { z p { { { p o { o p r { r p p p p p � � � � � ¥ � � ¡t o � t r � su t t t s o z u t t t t t t s s z v z ot s � t t t t t t s { u t t t t t t v z p z qt u � t t t t t O s u s t t t t t t r ¬ z {t z � t t t t t t t s t t t t t t t s ¬ z vt { � t t t t t u u s s t t t t t t r ¬ z zt o � t t t t t t s u s t t t t t t { ¬ z vt r � t t t t t s u s s t t t t t t o ¬ z {t v � t t t t t t u s { t t t t t t v { u z qt q � t t t t t t { s t z t t t t t t s v z p z vt p � t t t t t s U S O M O t t t t t O U { s z vs t � t t t t t z s t u s s s s t t t t t { r { s z vs s � t t t t t u s s u p s t s t t t t t o z { t z vs u � � t t t o z v { { O O t t t t t t s t q { t z rs z � t t t t S r u p { v s r M S t t t t s t o { t z rs { � t t t t t P N Q M U s q z t t t t t S O M z p z rs o � t t t t t U L O R L s s R t t t t t S N S z p z rs r � t t t t S { u q o p u s z N t t t t s s p { s z vs v � t t t t t u u s { v O R u t t t t t p q { s z vs q � t t t t t r z o o t s { s t t t t t s t r z p z rs p � t t t t t s s { u o { u t t t t t { r z p z ru t � t t t t t t s z v r s u t t t t u p { s z vu s � t t t t t u p s s z s t t t t t u r z p z ou u � t t t t t t v s t u s t t t t t u t z q z ru z � t t t t t s z { s t t t t t t p z v z o� � � � � t t u o { z u { o s z s q o u p r t t t t s s s z� t � t � t � t � t � u � { � p � u p � s � { r � s � s r � r � u � r � t � o � t � t � t � t � t � t � t � t �� �� � � � t u � t t t p � t t t p � t t t p � t t t p � t t t p � t t  � � � u q s u o u u q� � ¡ ¡ � ¢� � � � s z � t t s { � t t s { � t t s { � t t s u � t t s z � t t s z � t t s { � t t  � � � s v z p o q u u o s s u o� �� � � � s r � t t s o � t t s o � t t s o � t t s v � t t s o � t t s r � t t s o � t t  � � � s q { u r { u r r z s z s� � � � � s o � £ � � � � � � � � � � � z t � � ¦o t � £ � � � � � � � � � � � z o � � ¦q o � £ � � � � � � � � � � � { t � � ¦p o � £ � � � � � � � � � � � { z � � ¦� � � � � s t � � ¦ � � � � � ¥ � � ¡ � z s § { t � � ¦¨ � � � � � � � � � � � � v q o� � � � � � � � � � � � � � v t � o �¨ � � � � � � ©   � £ � � � � � � z t � � ¦ � p q s� � � � � � � � ©   � £ � � � � � � z t � � ¦ � q q � u �� � � � � ¥ � � ¡ ª � ¤ � � � � � « � z r � � ¦

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' &  � � � � � �� � � � � � ! � � � � �( ) * + ) , - . / * 0 . 1 2 3 + 4 ( * ) ( 5 6 / 7 6 8 5 9 : 9 ; < = 9 + * > 9 ? * 08 4 @ 9 < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A < A / A B A / A� & � 
 
 & � C & & ' & D & � E D F F F F F F & E 	� & � � D � � D & & D G D � 	 E & F F F F F F 	 E �� & � E 
 
 & E 
 E � � E D & & H F F F F F F � & C� & � 	 D � � C & & 	 
 D & � & 
 F F F F F F � & C
 � � 
 
 
 � C 
 & D & E G 
 I J F F F F F F 
 E 

 � � � D � & & & & D E 	 G & I J F F F F F F & E E
 � � E 
 
 & C 
 & ' E E E & I K F F F F F F � E 

 � � 	 D 
 & D 
 E 
 
 	 	 & L M F F F F F F 
 E �
 & � 
 
 
 � D & & ' D E ' 
 E H F F F F F F & & C
 & � � D 	 & D & � H & E E & & G F F F F F F & & D
 & � E 
 � I M � & G 
 	 � D & 	 F F F F F F & E &
 & � 	 D E M N & E D � E ' � E H F F F F F F & E '
 E � 
 
 E L O E & D 
 E 
 
 E E F F F F F F & & C
 E � � D � I N � E H � I P � & ' F F F F F F � E 	
 E � E 
 E E E 
 E ' H N O 
 & & F F F F F F & I J
 E � 	 D & & ' E E C E N P � E G F F F F F F & M K
 	 � 
 
 	 & ' D M N � M M � & 
 F F F F F F E I M
 	 � � D D E ' C N I & E D � & 	 F F F F F F 	 I J
 	 � E 
 � � E 	 � E I Q 	 E 	 
 & & F F F F F F G E &
 	 � 	 D � E & ' � 	 N K & E E � & & F F F F F F ' E E
 D � 
 
 � D E C � ' E D E & 	 
 & E F F F F F F C E 

 D � � D E E E D E H E 	 H & 	 
 � G F F F F F F � C & '
 D � E 
 E ' & ' E D 	 E 
 E � & � C F F F F F F � C E 

 D � 	 D & & & G & E 	 ' 
 E & � � G F F F F F F � & E �
 H � 
 
 � D E D � D 	 C D & � 
 � 	 F F F F F F C E 

 H � � D � ' E & � H 	 H D E 
 E � 	 F F F F F F � 
 E 

 H � E 
 � G � ' � G E 	 � E & & E � & F F F F F F � & & &
 H � 	 D & & & H & D E � G & G C C F F F F F F � H & E
 G � 
 
 & E E � � & & G H & D & � E F F F F F F � � & 	
 G � � D I J & E M R & & � ' & & ' � � F F F F F F & H & 

 G � E 
 I P & 
 M R & 
 C & 
 E H F F F F F F & & � H
 G � 	 D I Q � G M I E 
 & � � G � 
 C F F F F F F & ' � '
 ' � 
 
 I J � � R J � C � E � � � & H F F F F F F & 
 � &
 ' � � D E 
 � E & D � � C � & E ' F F F F F F � G � �
 ' � E 
 E E C & H C � & C � & ' F F F F F F & � C
 ' � 	 D & E H & 
 � & & E 	 E 
 	 F F F F F F & 	 H
 C � 
 
 & 
 	 & E D � E C & 
 H F F F F F F � C H
 C � � D E E H & E G & 	 � � G 	 F F F F F F & & G
 C � E 
 � C D E D � G & G � 
 ' & F F F F F F & & '
 C � 	 D & � D E � ' & H ' � & C F F F F F F & & '� 
 � 
 
 � D 	 & D D & H � � & G F F F F F F & 
 	� 
 � � D & 
 � H � & ' & ' D � G & F F F F F F � C '� 
 � E 
 & 
 & & 
 � & 	 	 & G E F F F F F F & E &� 
 � 	 D & � D & � H E D E N N E F F F F F F I I 	� � � 
 
 � G & & 	 & I Q 	 I L E F F F F F F L J E� � � � D � H 	 � C 	 I M � L N & F F F F F F L M E� � � E 
 � H 	 & & D L O 	 M I � F F F F F F L O 	� � � 	 D & 	 & E 
 E M L & & ' � F F F F F F E � &� � � � � G E G C G 
 G D C � � ' ' D 	 
 � & � C 	 � � ' 
 G 
 
 
 
 
 
 H � E � 
 	 '$ � �� � � � � � G 
 G � C 	 G � G D C � & � ' 
 
 
 � H H �S � � � � � � 	 E % & S D H % ' S E C % 
 S H � % 
 S E 
 % G S H C % E S E E % G S H H % E S 
 % 
 S 
 % 
 S 
 % 
 S 
 % 
 S 
 % 
 S 
 % 
 S E H % C S H E % � S� � � T 
 G � � D 
 & � E 
 
 G � � D 
 	 � 
 
 � � � 
 
 
 E � � D � 
 � 	 D 
 � � 
 
 � 
 � 	 D 
 E � E 
U � � % � D � � 	 � � 	 E � ' G � 	 & � C E � D D � E 
 � � & � D 
� % � % V % 
 % C H ' 
 % G ' E 
 % ' E � 
 % ' ' & 
 % ' 	 D 
 % ' 	 H 
 % G 
 D 
 % ' D D 
 % ' 	 ' 
 % C E '� $ � � $ � � � H D ' � � $ � � � H D '

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' &  � � � � � �� � � � � � ! � � � � �W X Y Z X [ \ ] X ^_ ` a b cd e e Z Y f g h i ]h j f ^ k l m l n l m l a o p m Y q p_ r� & � 
 
 & � C� & � � D � � D� & � E 
 
 & E� & � 	 D � 	 � C G H
 � � 
 
 
 � C
 � � � D � & &
 � � E 
 
 & C
 � � 	 D 
 � & D C D
 & � 
 
 
 � D
 & � � D 	 & D
 & � E 
 � s t
 & � 	 D E ' t u � � C
 E � 
 
 E v w
 E � � D � s u
 E � E 
 E E E
 E � 	 D & C & ' � & E
 	 � 
 
 	 & '
 	 � � D D E '
 	 � E 
 � � E 	
 	 � 	 D � E E E & ' � & '
 D � 
 
 � D E C
 D � � D E E E D
 D � E 
 E ' & '
 D � 	 D & & � 
 ' & G � & C
 H � 
 
 � D E D
 H � � D � ' E &
 H � E 
 � G � '
 H � 	 D & & G & & H � � �
 G � 
 
 & E E �
 G � � D s x & E
 G � E 
 s y & 

 G � 	 D s z � E H � G C �
 ' � 
 
 s x � �
 ' � � D E 
 � E
 ' � E 
 E E C
 ' � 	 D & E � & 	 H E C
 C � 
 
 & 
 	
 C � � D E E H
 C � E 
 � C D
 C � 	 D & � C E D & 
� 
 � 
 
 � D 	� 
 � � D & 
 � H� 
 � E 
 & 
 &� 
 � 	 D & � G H D & G� � � 
 
 � G &� � � � D � H 	� � � E 
 � H 	� � � 	 D & 	 G E & � &� � � � � G E G C G 
� � � { � � � � 
 
 % 
 S 
 % 
 S 
 % 
 S$ � � � � � � � � G 
 G� � � T 
 G � � D 
 & � E 
U � � % � D � � 	 �� % � % V % 
 % C H ' 
 % G ' E

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � &

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' &  � � � � � �� � � � � � ! � � � � �W X Y Z X [ \ ] X ^_ ` a b cd e e Z Y f g | Z jh j f ^ k l m l n l m l a ` p m Y q p_ r� & � 
 
 & & '� & � � D & & D� & � E 
 
 E �� & � 	 D & H & 	 � 
 '
 � � 
 
 
 & D
 � � � D & & D
 � � E 
 
 & '
 � � 	 D 
 & E 
 � 
 '
 & � 
 
 & & '
 & � � D & � H
 & � E 
 � & G
 & � 	 D & G E D � 
 H
 E � 
 
 E & D
 E � � D � E H
 E � E 
 
 E '
 E � 	 D E G E C � E '
 	 � 
 
 D t u
 	 � � D C u s
 	 � E 
 � E s z
 	 � 	 D � 	 	 � u } � ' G
 D � 
 
 � ' E D
 D � � D E H E 	
 D � E 
 E D 	 E
 D � 	 D & E � � & 	 ' � H 

 H � 
 
 � D 	 C
 H � � D � H 	 H
 H � E 
 � G E 	
 H � 	 D & D G E E � � H 

 G � 
 
 � & & G
 G � � D t ~ & &
 G � E 
 t ~ & 

 G � 	 D t s � E G E 
 C C
 ' � 
 
 ~ x � C
 ' � � D & D � �
 ' � E 
 & H C
 ' � 	 D & 
 ' C � & D �
 C � 
 
 & E D
 C � � D & E G
 C � E 
 E D � G
 C � 	 D E � � � & ' E G� 
 � 
 
 & D D� 
 � � D � & '� 
 � E 
 & 
 �� 
 � 	 D & � G ' H & 
� � � 
 
 & 	 &� � � � D � C 	� � � E 
 & & D� � � 	 D E 
 C D E � 	� � � � � G D C � � ' '� � � { � � � � 
 
 % 
 S 
 % 
 S 
 % 
 S$ � � � � � � � � C 	 G� � � T 
 G � � D 
 	 � 
 
U � � % � 	 E � ' G� % � % V % 
 % ' E � 
 % ' ' &

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � E

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' &  � � � � � �� � � � � � ! � � � � �W X Y Z X [ \ ] X ^_ ` a b cd e e Z Y f g W Y Xh j f ^ k l m l n l m l a � p m Y q p_ r� & � 
 
 & D &� & � � D G D �� & � E 
 � E D� & � 	 D 
 � 
 D & � C 

 � � 
 
 & E G
 � � � D E 	 G
 � � E 
 E E E
 � � 	 D 
 ' 	 	 � H �
 & � 
 
 D E '
 & � � D & E E
 & � E 
 
 	 �
 & � 	 D � ' E ' � D 

 E � 
 
 
 E 

 E � � D � s y
 E � E 
 H u w
 E � 	 D E � 
 u y � G C
 	 � 
 
 � t t
 	 � � D & E D
 	 � E 
 	 E 	
 	 � 	 D & C E E � 	 H
 D � 
 
 E & 	
 D � � D H & 	
 D � E 
 
 E �
 D � 	 D 
 C E & � � �
 H � 
 
 D & �
 H � � D D E 

 H � E 
 � E & &
 H � 	 D G E 
 & G � 
 

 G � 
 
 H & D
 G � � D � ' & &
 G � E 
 C & 

 G � 	 D & � D 	 � G ' 	
 ' � 
 
 � E � �
 ' � � D C � &
 ' � E 
 � & C
 ' � 	 D & E D G 	 E H
 C � 
 
 � E C
 C � � D & 	 � �
 C � E 
 & G � 

 C � 	 D & H C 
 ' E '� 
 � 
 
 & H �� 
 � � D & ' D� 
 � E 
 & 	 	� 
 � 	 D E D � � E E � E� � � 
 
 s z 	� � � � D s t �� � � E 
 v w 	� � � 	 D t v � 	 & & � �� � � � � D 	 
 � & � C� � � { � � � � 
 
 % 
 S 
 % 
 S 
 % 
 S$ � � � � � � � � G D C� � � T � � � 
 
 
 E � � DU � � % � 	 & � C E� % � % V % 
 % ' 	 D 
 % ' 	 H

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' &  � � � � � �� � � � � � ! � � � � �W X Y Z X [ \ ] X ^_ ` a b cd e e Z Y f g W ] �h j f ^ k l m l n l m l a � p m Y q p_ r� & � 
 
 � E D� & � � D 	 E &� & � E 
 & & H� & � 	 D � ' & 
 � � E
 � � 
 
 
 s x
 � � � D & s x
 � � E 
 & s }
 � � 	 D & H v t � E 

 & � 
 
 
 E H
 & � � D & & G
 & � E 
 D & 	
 & � 	 D � ' E H � & E
 E � 
 
 
 E E
 E � � D � & '
 E � E 
 
 & &
 E � 	 D � & E G � & 

 	 � 
 
 � & 

 	 � � D � & 	
 	 � E 
 
 & &
 	 � 	 D � E & & ' '
 D � 
 
 
 & E
 D � � D 
 � G
 D � E 
 & � C
 D � 	 D � E � G G H
 H � 
 
 
 � 	
 H � � D E � 	
 H � E 
 E � &
 H � 	 D C � D C 	 C
 G � 
 
 & � E
 G � � D ' � �
 G � E 
 E H
 G � 	 D � 
 & E C E C
 ' � 
 
 � & H
 ' � � D E '
 ' � E 
 � & '
 ' � 	 D E 
 D G 	 & H
 C � 
 
 & 
 H
 C � � D G 	
 C � E 
 ' &
 C � 	 D � & 	 G C & �� 
 � 
 
 � & G� 
 � � D � G &� 
 � E 
 & G E� 
 � 	 D u u � � � E � D� � � 
 
 s v E� � � � D v u &� � � E 
 t s �� � � 	 D & ' � & ' � G� � � � � 	 � � ' 
 G� � � { � � � � 
 
 % 
 S 
 % 
 S 
 % 
 S$ � � � � � � � � & � '� � � T � 
 � 	 D 
 � � 
 
U � � % � D D � E 
� % � % V % 
 % G 
 D 
 % ' D D

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' &  � � � � �� � � � � � ! � � � � �� � � � � ~ t } � � � � � � � � �� � � � �� � � � � � � � � � � � � � � � � � � � � � � �} u � } s � ~v t } } } } } } } } } } } } t} ~ � } } ~ } } } } } } } } } } } } ~} v � } } w ~ } } } } } } } } } } } x} s � } } y s } } } } } } } } } } } z} t � } } s s } } } } } } } } } } } } s s} u � } } ~ } t v v } } } } } } } } } } ~ } x} y � } } w ~ } ~ } } } } } } } } } } w v} w � } } ~ s } v t } } } } } } } } } } ~ s y} x � } } ~ v v v } } } } } } } } } } } ~ v t} z � } } x x v s } } } } } } } } } } z s~ } � } } w t v } } } } } } } } } } } w y~ ~ � } } y x s v } } } } } } } } } } w s~ v � � w s ~ v } } } } } } } } } } w y~ s � } } z } v s } } } } } } } } } } z u~ t � } } ~ ~ w ~ ~ } } } } } } } } } } ~ ~ z~ u � } } ~ ~ w u ~ } } } } } } } } } } ~ v s~ y � } } ~ v t t } } } } } } } } } } } ~ v x~ w � } } ~ v y v ~ } } } } } } } } } } ~ v z~ x � } } ~ ~ } } ~ } } } } } } } } } } ~ ~ ~~ z � } } x z ~ ~ } } } } } } } } } } z ~v } � } } s z } } } } } } } } } } } } s zv ~ � } } v } } } } } } } } } } } } } v }v v � } } v w } } } } } } } } } } } } v wv s � } } ~ v } } } } } } } } } } } } ~ v� � � � � ~ y u v s s v v } } } } } } } } } } ~ w } w� � � � � � � z y   x ¡ ~   z ¡ ~   s ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡¢ �� � � £ } w � } } } s � } } } w � } } } w � } }¤ � �   ~ s } s t ~ s y� � � � � �� � � £ ~ t � } } ~ ~ � } } ~ s � } } ~ t � } }¤ � �   ~ ~ w s s ~ ~ z� �� � � £ ~ w � } } ~ u � } } ~ u � } } ~ w � } }¤ � �   ~ v y u ~ ~ v z

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � &

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' &  � � � � �� � � � � � ! � � � � �� � � � � ~ t } � � � � � � � � �� � � � �� � � � � � � � � � � � � � � � � � � � � � � �} u � } t � ~v u ~ } } } } } } } } } } } y} ~ � } } v } } } } } } } } } } } } v} v � } } w } } } } } } } } } } } } w} s � } } w } } } } } } } } } } } } w} t � } } s z v } } } } } } } } } } } t ~} u � } } ~ } x v v } } } } } } } } } } ~ ~ v} y � } } y z v v } } } } } } } } } } w s} w � } } ~ s v v s } } } } } } } } } } ~ s w} x � } } x u ~ s } } } } } } } } } } x z} z � } } ~ } z ~ v } } } } } } } } } } ~ ~ v~ } � } } w u s } } } } } } } } } } } w x~ ~ � } } z v ~ v } } } } } } } } } } z u~ v � � ~ } t v v } } } } } } } } } } ~ } x~ s � } } ~ } t s ~ } } } } } } } } } } ~ } x~ t � } } ~ } v ~ s } } } } } } } } } } ~ } y~ u � } } ~ s v v t } } } } } } } } } } ~ s x~ y � } } ~ x s s ~ } } } } } } } } } } ~ x w~ w � } } ~ u w v ~ } } } } } } } } } } ~ y }~ x � } } ~ y } } } } } } } } } } } } } ~ y }~ z � } } z x } ~ } } } } } } } } } } z zv } � } } u ~ } } } } } } } } } } } } u ~v ~ � } } s w } } } } } } } } } } } } s wv v � } } v } } } } } } } } } } } } } v }v s � } } ~ s ~ } } } } } } } } } } } ~ t� � � � � ~ x z ~ v z v w } } } } } } } } } } ~ z t w� � � � � � � z w   ~ ¡ ~   u ¡ ~   t ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡¢ �� � � £ } w � } } } t � } } } w � } } } w � } }¤ � �   ~ s v v s ~ s w� � � � � �� � � £ ~ v � } } ~ s � } } ~ t � } } ~ v � } }¤ � �   ~ } t s s ~ } x� �� � � £ ~ y � } } ~ y � } } ~ u � } } ~ y � } }¤ � �   ~ x s s t ~ x w

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � E

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' &  � � � � �� � � � � � ! � � � � �� � � � � ~ t } � � � � � � � � �� � � � �� � � � � � � � � � � � � � � � � � � � � � � �} u � } u � ~v ~ } } } } } } } } } } } } } ~ }} ~ � } } x } } } } } } } } } } } } x} v � } } w ~ } } } } } } } } } } } x} s � } } ~ } } } } } } } } } } } } } ~ }} t � } } z } } } } } } } } } } } } z} u � } } z } } } } } } } } } } } } z} y � } } s } } } } } } } } } } } } } s }} w � } } u v ~ ~ } } } } } } } } } } u t} x � } } u w } } } } } } } } } } } } u w} z � } } x z } ~ } } } } } } } } } } z }~ } � } } ~ ~ v ~ } } } } } } } } } } } ~ ~ s~ ~ � } } ~ t } ~ ~ } } } } } } } } } } ~ t v~ v � � ~ x z ~ } } } } } } } } } } } ~ z }~ s � } } ~ y ~ } } } } } } } } } } } } ~ y ~~ t � } } ~ u } } } } } } } } } } } } } ~ u }~ u � } } ~ w y v ~ } } } } } } } } } } ~ w z~ y � } } ~ t y } } } } } } } } } } } } ~ t y~ w � } } ~ ~ ~ } } } } } } } } } } } } ~ ~ ~~ x � } } ~ } } } } } } } } } } } } } } ~ } }~ z � } } x s } ~ } } } } } } } } } } x tv } � } } s y } } } } } } } } } } } } s yv ~ � } } s x } } } } } } } } } } } } s xv v � } } ~ s } } } } } } } } } } } } ~ sv s � } } ~ ~ } } } } } } } } } } } } ~ ~� � � � � ~ w t w w u } } } } } } } } } } ~ w u z� � � � � � � z z   s ¡ }   t ¡ }   s ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡¢ �� � � £ } z � } } } v � } } } w � } } } z � } }¤ � �   x z ~ ~ z }� � � � � �� � � £ ~ v � } } ~ ~ � } } ~ ~ � } } ~ v � } }¤ � �   ~ x z ~ ~ ~ z }� �� � � £ ~ u � } } ~ u � } } ~ u � } } ~ u � } }¤ � �   ~ w y v ~ ~ w z

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' &  � � � � �� � � � � � ! � � � � �� � � � � ~ t } � � � � � � � � �� � � � �� � � � � � � � � � � � � � � � � � � � � � � �} u � } y � ~v x } } } } } } } } } } } } x} ~ � } } y } } } } } } } } } } } } y} v � } } x } } } } } } } } } } } } x} s � } } v } } } } } } } } } } } } v} t � } } s } } } } } } } } } } } } s} u � } } s } } } } } } } } } } } } s} y � } } ~ u } } } } } } } } } } } } ~ u} w � } } v v } ~ } } } } } } } } } } v s} x � } } u w } } } } } } } } } } } } u w} z � } } t w } } } } } } } } } } } } t w~ } � } } ~ ~ ~ } } } } } } } } } } } } ~ ~ ~~ ~ � } } ~ v w } ~ } } } } } } } } } } ~ v x~ v � � ~ ~ s } } } } } } } } } } } } ~ ~ s~ s � } } ~ s } } } } } } } } } } } } } ~ s }~ t � } } ~ v ~ v } } } } } } } } } } } ~ v s~ u � } } ~ ~ z } ~ } } } } } } } } } } ~ v }~ y � } } x x } } } } } } } } } } } } x x~ w � } } w u ~ } } } } } } } } } } } w y~ x � } } t z } } } } } } } } } } } } t z~ z � } } s x } ~ } } } } } } } } } } s zv } � } } v y } } } } } } } } } } } } v yv ~ � } } v ~ } } } } } } } } } } } } v ~v v � } } ~ u } } } } } } } } } } } } ~ uv s � } } w } } } } } } } } } } } } w� � � � � ~ v ~ ~ s t } } } } } } } } } } ~ v ~ x� � � � � � � z z   t ¡ }   v ¡ }   s ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡ }   } ¡¢ �� � � £ } x � } } } w � } } } x � } }¤ � �   u w ~ u w� � � � � �� � � £ ~ s � } } ~ t � } } ~ ~ � } } ~ s � } }¤ � �   ~ s } v ~ ~ s }� �� � � £ ~ u � } } ~ w � } } ~ u � } } ~ u � } }¤ � �   ~ ~ z ~ ~ ~ v }

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' & � (  ) * � +� � � � � � ! � � � � �, - . / - 0 1 2 3 . 4 2 5 6 7 / 8 , . - , 9 : 3 ; : < 9 = > = ? @ A = / . B = C . 4< 8 D = @ E 3 E F E 3 E @ E 3 E F E 3 E @ E 3 E F E 3 E @ E 3 E F E 3 E @ E 3 E F E 3 E @ E 3 E F E 3 E @ E 3 E F E 3 E @ E 3 E F E 3 E� & � 
 
 � G H � 
 � 
 I J � & G � H J G K K K K K K ' � 
 &� & � � I 
 ' G � � � � & � L � & J G ' I K K K K K K ' � 
 L� & � L 
 
 � 
 L � � & J ' � & 
 H � L & K K K K K K 	 � & 
� & � 	 I � � � 
 J � � G J � & G � J � � I K K K K K K ' � � '
 � � 
 
 
 G & � � � I L 
 � & L L H � & H K K K K K K � J � � 	
 � � � I 
 � 
 	 L � & I I � & L ' � � G K K K K K K 	 � � '
 � � L 
 
 G & I � L ' 	 � I & � � 
 	 K K K K K K & � & &
 � � 	 I 
 � 
 H L � L I & � I ' & � � L K K K K K K & � & '
 & � 
 
 
 � � 	 
 � L � I � 	 H L � & ' K K K K K K & � L 

 & � � I � � 
 � L � 	 H H � J J � M N O K K K K K K L � L G
 & � L 
 
 � & G � ' � L G L � H 	 & M P Q K K K K K K H � 	 	
 & � 	 I 
 � & � � 	 � L H & � J G L M O R K K K K K K I � 	 �
 L � 
 
 	 � L L L � I & 
 � 	 
 
 M N S K K K K K K & � 	 

 L � � I & � I & � M Q S L M T P & � & & K K K K K K & M Q S
 L � L 
 	 � I H I M Q S � M S N 
 � 	 & K K K K K K & M Q P
 L � 	 I H � L L L M U V 
 M U R � � 	 � K K K K K K & M Q S
 	 � 
 
 L � 	 H H M Q R 	 M U N L � L & K K K K K K 	 M Q O
 	 � � I 	 � � 	 I � 	 L & � H I � � � H K K K K K K L � L 	
 	 � L 
 	 M S R G � H L 	 � H � & � � I K K K K K K I � I &
 	 � 	 I � I M N P ' � & G ' � � 
 	 � L 
 K K K K K K G � & H
 I � 
 
 & 	 M S R � ' � ' H 	 � J 	 � � 
 J K K K K K K � & � I G
 I � � I L I M N M L G � 	 � � � � I G & G 	 K K K K K K & & � L �
 I � L 
 J & � L L H I � I J � J � H ' 	 � & 	 K K K K K K 	 
 � 	 H
 I � 	 I 	 � � 	 L I & � & � G � J & L � � I K K K K K K & H � L '
 H � 
 
 	 H � 	 ' 	 & � L G & & � I L � � � I & K K K K K K L 
 � 	 '
 H � � I 	 G � & H 	 ' � & J � G � & G ' � � I K K K K K K L � � & 	
 H � L 
 	 J � � J 	 
 � I L � J � L L H � 
 & K K K K K K & ' � & H
 H � 	 I L H G H 	 & � L & � J � I H J ' & K K K K K K & H � � H
 J � 
 
 I L G � 	 ' � & ' � J � 
 & � I I G K K K K K K L L G I
 J � � I I I � 
 L I & � & ' � H � & & � L J J K K K K K K L 	 � 
 '
 J � L 
 I I G � J 
 � & � & L � � H ' 	 I K K K K K K L G G L
 J � 	 I 	 	 ' H 	 L � � 
 & 	 � � � ' & H K K K K K K L 
 ' L
 ' � 
 
 	 & J H 	 � G I & L � 
 ' � J & J K K K K K K L � J H
 ' � � I 	 I G & L I � � 
 L ' G G � G & H K K K K K K L 	 ' &
 ' � L 
 H & J I H H ' I L 
 J 	 & H & � K K K K K K 	 H H 	
 ' � 	 I H ' H J J � G G L J � 
 I L 
 & L K K K K K K I & J 	
 G � 
 
 I ' ' 
 I J � L & L ' � 
 J & � & 	 K K K K K K 	 	 ' H
 G � � I I H J J 	 	 � & H 	 I � & 
 & � & 	 K K K K K K 	 & ' J
 G � L 
 J & I L H & ' & I 	 J ' 	 & & J K K K K K K I ' H 

 G � 	 I I & L L 	 I G G I 
 ' � L L L J K K K K K K 	 I H &� 
 � 
 
 H J & I H ' J 
 I I J ' L ' L 
 K K K K K K I J I �� 
 � � I I � & & H I & I J G L 
 L G & 	 K K K K K K I ' & I� 
 � L 
 H � � I J L L 
 G 	 L H ' J � ' K K K K K K J G & I� 
 � 	 I J 
 � & J ' & & ' L & � J � � � K K K K K K J H � H� � � 
 
 T N � 
 T M � G T R G Q S L K K K K K K R P � 
� � � � I R V J U T � 	 M O N � � Q U H K K K K K K R Q � 
� � � L 
 T V � & M M U � 
 M O Q � � U T J K K K K K K M V N � 
� � � 	 I T S J M M R � � M M P � � R O � L K K K K K K M V O � 
� � � � � � H H I 	 	 ' G � J ' I I 	 & J � L G H I H ' I G & � L ' I G 
 
 
 
 
 
 � 	 	 I 	 ' H 	$ � �� � � � � H � I 	 J & � & J 
 ' � 	 J ' 
 
 
 
 H L 
 GW � � � � � � & J % � W J & % G W & 	 % ' W J I % & W � G % J W ' 
 % L W � G % L W ' 
 % J W 
 % 
 W 
 % 
 W 
 % 
 W 
 % 
 W 
 % 
 W 
 % 
 W & & % G W J J % � W� � � X � � � 
 
 
 	 � L 
 � � � 
 
 
 L � � I � � � 
 
 
 L � � I � � � 
 
 
 & � � I � � � 
 
 
 L � � I( � � % L I G H 
 � 	 
 I H 	 
 	 H 
 J 
 ' & J 	 I 	 � L J 	 H � '� % � % Y % 
 % G L I 
 % ' G 	 
 % ' I ' 
 % G 	 � 
 % G & 
 
 % G � & 
 % ' L I 
 % G L L 
 % G 
 ' 
 % G G 
� $ � � $ � � � H I ' � � $ � � � H I '

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' & � (  ) * � +� � � � � � ! � � � � �Z [ \ ] [ ^ _ ` [ ab c d e fg h ] \ i j k l `k m i a n o p o q o p o d r s p \ t sb u� & � 
 
 � G H� & � � I 
 ' G� & � L 
 
 � 
 L� & � 	 I � & � � 
 L G '
 � � 
 
 
 G &
 � � � I 
 � 
 	
 � � L 
 
 G &
 � � 	 I 
 
 � 
 H L G 	
 & � 
 
 
 � � 	
 & � � I � � 
 �
 & � L 
 
 � & G
 & � 	 I 
 � � & � 	 H I
 L � 
 
 	 � L L
 L � � I & � I &
 L � L 
 	 � I H
 L � 	 I H � H � L L I J 	
 	 � 
 
 L � 	 H
 	 � � I 	 � � 	
 	 � L 
 	 v w x
 	 � 	 I � I & H v y z I H &
 I � 
 
 & 	 v w x
 I � � I L I v y v
 I � L 
 J & � L L
 I � 	 I 	 � � J & � 	 L I J I
 H � 
 
 	 H � 	 '
 H � � I 	 G � & H
 H � L 
 	 J � � J
 H � 	 I L H � J ' G H 	 ' J
 J � 
 
 I L G �
 J � � I I I � 
 L
 J � L 
 I I G �
 J � 	 I 	 	 & 
 J ' H L J �
 ' � 
 
 	 & J H
 ' � � I 	 I G &
 ' � L 
 H & J I
 ' � 	 I H ' & � J H J L � 

 G � 
 
 I ' ' 

 G � � I I H J J
 G � L 
 J & I L
 G � 	 I I & & L ' L L & 	 L� 
 � 
 
 H J & I� 
 � � I I � & &� 
 � L 
 H � � I� 
 � 	 I J 
 & 	 G � & J 	� � � 
 
 { y � 
� � � � I x | J� � � L 
 { | � &� � � 	 I { w L I G J L H� � � � � � H H I 	 	 ' G� � � } � � � � 
 
 % 
 W 
 % 
 W 
 % 
 W$ � � � � � � � H � I 	� � � X � � � 
 
 
 	 � L 
( � � % L I G H 
 �� % � % Y % 
 % G L I 
 % ' G 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � &

� � � � � � 	 
 � �  � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' & � (  ) * � +� � � � � � ! � � � � �Z [ \ ] [ ^ _ ` [ ab c d e fg h ] \ i j ~ ] mk m i a n o p o q o p o d c s p \ t sb u� & � 
 
 � 
 � 
 I� & � � I � � � � &� & � L 
 � � & J� & � 	 I J & G � � G 	 H L
 � � 
 
 � � � I
 � � � I L � & I
 � � L 
 I � L '
 � � 	 I L � & � L I I � L
 & � 
 
 
 � L �
 & � � I L � 	 H
 & � L 
 � ' � L G
 & � 	 I � 	 L I � L H I I &
 L � 
 
 L � I &
 L � � I � v � w
 L � L 
 I v � w
 L � 	 I L � & v � | H L 	
 	 � 
 
 H v � x
 	 � � I I � 	 L
 	 � L 
 G � H L
 	 � 	 I ' & ' � & G I G L
 I � 
 
 � ' � ' H
 I � � I L G � 	 �
 I � L 
 H I � I J
 I � 	 I I & � J 	 � & � H 
 I
 H � 
 
 	 & � L G
 H � � I 	 ' � & J
 H � L 
 	 
 � I L
 H � 	 I 	 & � J & � L & I I �
 J � 
 
 	 ' � & '
 J � � I I & � & '
 J � L 
 J 
 � & �
 J � 	 I 	 L & � L � � 
 	 ' J
 ' � 
 
 	 � G I
 ' � � I L I � � 

 ' � L 
 H H ' I
 ' � 	 I J � & � L G G L ' G
 G � 
 
 I J � L &
 G � � I 	 	 � & H
 G � L 
 H & ' &
 G � 	 I 	 I & 
 ' G G 	 L G� 
 � 
 
 H ' J 
� 
 � � I H I & I� 
 � L 
 J L L 
� 
 � 	 I J ' & ' 	 & & � 	 J� � � 
 
 { v � G� � � � I � { � 	� � � L 
 v v � � 
� � � 	 I v v x 	 
 I � � I 	� � � � � � J ' I I 	 & J� � � } � � � � 
 
 % 
 W 
 % 
 W 
 % 
 W$ � � � � � � � J & � &� � � X � � � 
 
 
 L � � I( � � % 	 
 I H 	 
� % � % Y % 
 % ' I ' 
 % G 	 �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � L

� � � � � � 	 
 � �  � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' & � (  ) * � +� � � � � � ! � � � � �Z [ \ ] [ ^ _ ` [ ab c d e fg h ] \ i j Z \ [k m i a n o p o q o p o d � s p \ t sb u� & � 
 
 J � & G� & � � I � L � & J� & � L 
 ' � & 
� & � 	 I J L I � & G I 
 I
 � � 
 
 L 
 � & L
 � � � I I � & L
 � � L 
 	 � I &
 � � 	 I & 	 � � I ' I I H
 & � 
 
 I � 	 H
 & � � I H � J J
 & � L 
 L � H 	
 & � 	 I & � H � J G H H H
 L � 
 
 
 � 	 

 L � � I L v { z
 L � L 
 � v w y
 L � 	 I 
 	 v � x H J I
 	 � 
 
 	 v � y
 	 � � I & � H I
 	 � L 
 	 � H �
 	 � 	 I ' � ' � � 
 H 
 G
 I � 
 
 	 � J 	
 I � � I � � � I G
 I � L 
 � J � H '
 I � 	 I G 	 � � J & H J L
 H � 
 
 & & � I L
 H � � I � G � & G
 H � L 
 � J � L L
 H � 	 I � J J I � I H I J �
 J � 
 
 � J � 
 &
 J � � I � H � & &
 J � L 
 & L � � H
 J � 	 I & 	 ' 
 � � � 	 I �
 ' � 
 
 & L � 
 '
 ' � � I L ' G G
 ' � L 
 L 
 J 	
 ' � 	 I L J � & ' � 
 I L ' H
 G � 
 
 L ' � 
 J
 G � � I 	 I � & 

 G � L 
 I 	 J '
 G � 	 I I 
 � ' J ' � L ' H� 
 � 
 
 I I J '� 
 � � I J G L 
� 
 � L 
 G 	 L H� 
 � 	 I ' L L � � & � � H I� � � 
 
 { x G� � � � I v � y � �� � � L 
 v � � � �� � � 	 I v v z 	 H 
 � � 	 &� � � � � � L G H I H ' I� � � } � � � � 
 
 % 
 W 
 % 
 W 
 % 
 W$ � � � � � � � J 
 ' �� � � X � � � 
 
 
 L � � I( � � % 	 H 
 J 
 '� % � % Y % 
 % G & 
 
 % G � &

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' & � (  ) * � +� � � � � � ! � � � � �Z [ \ ] [ ^ _ ` [ ab c d e fg h ] \ i j Z ` hk m i a n o p o q o p o d � s p \ t sb u� & � 
 
 � H J G� & � � I G ' I� & � L 
 H � L &� & � 	 I � J 	 ' � � I 	 � �
 � � 
 
 L H � & H
 � � � I ' � � G
 � � L 
 � � 
 	
 � � 	 I & 	 J � � L 	 H &
 & � 
 
 L � & '
 & � � I � v y �
 & � L 
 & v z �
 & � 	 I L G v � x I L L
 L � 
 
 
 v y w
 L � � I & � & &
 L � L 
 
 � 	 &
 L � 	 I � L � 	 � I 	 �
 	 � 
 
 L � L &
 	 � � I � � � H
 	 � L 
 & � � I
 	 � 	 I 	 � 
 � L 
 	 G L
 I � 
 
 � � 
 J
 I � � I & G 	
 I � L 
 	 � & 	
 I � 	 I L � 
 � � I 	 	 

 H � 
 
 � � � I &
 H � � I ' � � I
 H � L 
 H � 
 &
 H � 	 I J L & ' & 	 I �
 J � 
 
 � I I G
 J � � I � L J J
 J � L 
 ' 	 I
 J � 	 I ' 	 	 & H & 
 J
 ' � 
 
 � J & J
 ' � � I � G & H
 ' � L 
 & H & �
 ' � 	 I L 
 G & & L G J
 G � 
 
 & � & 	
 G � � I & � & 	
 G � L 
 	 & & J
 G � 	 I L L � � J L J � � &� 
 � 
 
 L ' L 
� 
 � � I L G & 	� 
 � L 
 ' J � '� 
 � 	 I J � & L I � � ' L� � � 
 
 � w L� � � � I � � H� � � L 
 � { J� � � 	 I x � & J 	 � L & G� � � � � G & � L ' I G� � � } � � � � 
 
 % 
 W 
 % 
 W 
 % 
 W$ � � � � � � � 	 J ' 
� � � X � � � 
 
 
 & � � I( � � % & J 	 I 	 �� % � % Y % 
 % ' L I 
 % G L L

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � �

� � � � � � 	 
 � �  � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' & � � ) � � �� � � � � � ! � � � � �� � � � � v z | � � � � � � � �� � � � �� � � � � � � � � � � � � � � � � � � � � � � �| � � | y � v� � | | | | | | | | | | | | �| v � | | | | | | | | | | | | | | | || � � | | v | | | | | | | | | | | | v| y � | | v � v y | | | | | | | | | | v w| z � | | � | v � | | | | | | | | | | � w| � � | | v y w y v � | | | | | | | | | | v � �| w � | | v y � � � v z | | | | | | | | | | v � x| � � | | v { � { w | | | | | | | | | | � | �| x � | | v { � v x � | | | | | | | | | | � v �| { � | | � v � v y v | | | | | | | | | | | � y xv | � | | � � y v y v y | | | | | | | | | | � z {v v � | | y z v v y � | | | | | | | | | | y � {v � � � y � y v � x | | | | | | | | | | y { xv y � | | y � v v v v � | | | | | | | | | | y { zv z � | | z z { x x | | | | | | | | | | z w �v � � | | � � � v � � | | | | | | | | | | � � zv w � | | � � y w y | | | | | | | | | | � w �v � � | | � w v � � | | | | | | | | | | � � �v x � | | z � { v � | | | | | | | | | | z x �v { � | | y w � v y | | | | | | | | | | y � v� | � | | y | w z | | | | | | | | | | | y v |� v � | | � z | v � | | | | | | | | | | � z y� � � | | � y v | | | | | | | | | | | � z� y � | | y z | � | | | | | | | | | | y w� � � � � � x y � v { � v � � | | | | | | | | | | w v � z� � � � � � � { z   x ¡ y   � ¡ �   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡¢ �� � � £ | { � | | | � � | | | w � | | | { � | |¤ � �   � v � y v v z � y x� � � � � �� � � £ v z � | | v � � | | v y � | | v z � | |¤ � �   z z { v � v � z w �� �� � � £ v � � | | v � � | | v � � | | v � � | |¤ � �   � w v v � � � � �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � &

� � � � � � 	 
 � �  � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' & � � ) � � �� � � � � � ! � � � � �� � � � � v z | � � � � � � � �� � � � �� � � � � � � � � � � � � � � � � � � � � � � �| � � | z � v� � x v | | | | | | | | | | | � {| v � | | v | | � | | | | | | | | | | v �| � � | | y z | v | | | | | | | | | | y �| y � | | v v v | | | | | | | | | | | v �| z � | | � z � � | | | | | | | | | | � x| � � | | v y | y x w | | | | | | | | | | v � z| w � | | v y z � { { | | | | | | | | | | v � �| � � | | v x { v v v y | | | | | | | | | | � v y| x � | | v { v v � � | | | | | | | | | | � v y| { � | | v x x v z w | | | | | | | | | | � | xv | � | | � � v { z | | | | | | | | | | � x zv v � | | y � x v z v y | | | | | | | | | | z | �v � � � z z | v z { | | | | | | | | | | z w yv y � | | z { y v v { | | | | | | | | | | � v yv z � | | � z z z z | | | | | | | | | | � � �v � � | | w � v � w | | | | | | | | | | w y zv w � | | � x y z w | | | | | | | | | | � { yv � � | | � { x z y | | | | | | | | | | w | �v x � | | � z z z y | | | | | | | | | | � � vv { � | | z x y � � | | | | | | | | | | z x �� | � | | y x � w v | | | | | | | | | | y x {� v � | | z y x | v | | | | | | | | | | z y {� � � | | v z � | | | | | | | | | | | | v z �� y � | | � y v | | | | | | | | | | | � z� � � � � w { v z v { v v | � | | | | | | | | | | � � v �� � � � � � � { �   { ¡ �   w ¡ v   � ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡¢ �� � � £ | x � | | | � � | | | � � | | | � � | |¤ � �   v { v y x v y � v y� � � � � �� � � £ v z � | | v v � | | v v � | | v z � | |¤ � �   � z z v z v y � � �� �� � � £ v � � | | v � � | | v � � | | v � � | |¤ � �   w � v � w w y z

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � L

� � � � � � 	 
 � �  � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' & � � ) � � �� � � � � � ! � � � � �� � � � � v z | � � � � � � � �� � � � �� � � � � � � � � � � � � � � � � � � � � � � �| � � | � � v� y � | | | | | | | | | | | | y �| v � | | z v | | | | | | | | | | | | z v| � � | | v y y | | | | | | | | | | | v w| y � | | z | | | | | | | | | | | | z| z � | | v w v v | | | | | | | | | | v x| � � | | � z v w v | | | | | | | | | | z v| w � | | � y � � | | | | | | | | | | | � �| � � | | � � y � | | | | | | | | | | x || x � | | v � y � y | | | | | | | | | | v � x| { � | | v x � � | | | | | | | | | | | v x �v | � | | y | � z | | | | | | | | | | | y v vv v � | | z � y w v | | | | | | | | | | z w |v � � � � | v z | | | | | | | | | | | � | �v y � | | � � w | | | | | | | | | | | | � � wv z � | | w � x � v | | | | | | | | | | w w wv � � | | w � v v y | | | | | | | | | | w � �v w � | | w | � y v | | | | | | | | | | w | {v � � | | w � | y | | | | | | | | | | | w � yv x � | | � w x v � | | | | | | | | | | � � vv { � | | z z { v v | | | | | | | | | | z � v� | � | | y x y � v | | | | | | | | | | y x w� v � | | y x w | | | | | | | | | | | | y x w� � � | | v w � | | | | | | | | | | | | v w �� y � | | z � | | | | | | | | | | | | z �� � � � � w { x y x v v � | | | | | | | | | | � | x v� � � � � � � { x   w ¡ v   v ¡ |   � ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡¢ �� � � £ | { � | | | w � | | | x � | | | { � | |¤ � �   v x � � � y v x �� � � � � �� � � £ v z � | | v z � | | v v � | | v z � | |¤ � �   w � x � v w w w� �� � � £ v � � | | v w � | | v � � | | v � � | |¤ � �   w � v y y w � �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



� � � � 	

� � � � � � 	 
 � �  � � � � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � ! " � � � � � # � � ! � � � " $ % � � � � � � � & & ' ' & � � ) � � �� � � � � � ! � � � � �� � � � � v z | � � � � � � � �� � � � �� � � � � � � � � � � � � � � � � � � � � � � �| � � | w � v� z � | v | | | | | | | | | | z x| v � | | z � | | | | | | | | | | | | z �| � � | | { | | | | | | | | | | | | {| y � | | � v | | | | | | | | | | | y| z � | | v | | | | | | | | | | | | | v || � � | | { v | | | | | | | | | | | v || w � | | � { y | | | | | | | | | | | y �| � � | | y w w � | | | | | | | | | | z z| x � | | x { v � | | | | | | | | | | { �| { � | | v v � � | | | | | | | | | | | v v �v | � | | � y z v | | | | | | | | | | | � y �v v � | | � � � v v | | | | | | | | | | � � zv � � � z v | v | | | | | | | | | | | z v vv y � | | z w � | | | | | | | | | | | | z w �v z � | | � y � v | | | | | | | | | | | � y yv � � | | � y x � v | | | | | | | | | | � z vv w � | | z { y | | | | | | | | | | | | z { yv � � | | z y x v v | | | | | | | | | | z z |v x � | | z z x v � | | | | | | | | | | z � vv { � | | � | w | v | | | | | | | | | | � | �� | � | | { � | | | | | | | | | | | | { �� v � | | v v v | v | | | | | | | | | | v v �� � � | | x � | v | | | | | | | | | | x y� y � | | � x | v | | | | | | | | | | � {� � � � � z � z z � � v z | | | | | | | | | | z � x |� � � � � � � { {   � ¡ |   � ¡ |   y ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡ |   | ¡¢ �� � � £ | { � | | | � � | | | � � | | | { � | |¤ � �   v v � w � v v �� � � � � �� � � £ v z � | | v v � | | v v � | | v z � | |¤ � �   � y � v v � y y� �� � � £ v � � | | v � � | | v x � | | v � � | |¤ � �   � y x � � � z v

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



�� � � �
�� � � � 	 
 � � �  � � �� � � � � � � �� 
 � � � � �� � � �� � ��� � �� � � � �� �  � � �� � ��  � �  � � ! � "� # � $ � � � � � ! � � � �  $ �% � � � � 	 	 � & & � ' ( ) * � +� � � � � � � � � , � �- ./ 0 . 1 23 -4 53 6 1 1 73 -4 53 6 1 1 83 -4 53 6 1 9 :3 -4 53 6 1 : 6 3 ;< .3 6 1 : 13 ;< .3 6 1 : 93 ;< .3 6 1 =4 4 > ?@ 4 0/ A4B CD 4 - E F E - E F E - E F E - E F E - E F E - E F E - E F E - E F E6 1G : : ? H 9 2 : 6 2 1 I 2 1 6 2 1 I 7 7 9 1 1 J 7 7 9 1 9 K K K K K K I 7 : 1 I 2: 6 G : : 6 2 1 6 9 : 1 7 J 6 L 1 1 2 6 6 8 J I 1 7 6 8 2 K K K K K K 1 7 8 6 2 6: 1G : : 6 1 L 6 1 7 1 : 1 6 L J 1 1 J 6 9 1 1 1 2 6 J 7 K K K K K K 6 8 J 6 I L: 9G : : 6 1 6 1 9 6 6 7 J 1 7 I 6 9 J 6 I 9 6 9 1 6 1 : K K K K K K 6 I 9 6 8 I: IG : : 1 7 7 2 1 J 9 6 : 2 : 8 6 2 1 1 2 2 6 2 : 6 9 L K K K K K K 1 9 J I L 1: JG : : J L L 9 : L 2 J 7 : 1 1 8 2 1 I 1 2 : 9 6 I 2 1 7 J K K K K K K 9 7 I 6 J 7 7: LG : : 6 I 8 7 9 7 : 8 6 9 L 8 9 9 9 7 I 7 6 6 : I : 9 : 1 J 1 I K K K K K K 8 6 1 1 6 2 7: 2G : : 1 1 I I M N O P 1 : J 6 Q R N S 2 8 7 6 9 6 J J I : L 2 2 K K K K K K 6 I : 7 O M Q N: 7G : : O Q N T 9 1 2 I O P N P 1 8 I 8 6 : L 8 6 J J 6 7 J 8 8 6 2 K K K K K K 6 J 7 I 1 6 2 9: 8G : : 6 L 2 8 1 1 I 8 6 J 8 J 1 6 I 7 6 9 9 L 6 L 7 2 8 2 7 6 1 J J K K K K K K 6 9 8 2 6 7 9 J6 :G : : 6 L L 1 6 2 8 2 6 L 2 2 6 8 : I 6 2 1 L 6 7 : 1 6 1 8 I 6 2 9 9 K K K K K K 6 J 8 : 6 7 : 86 6 G : : 6 2 J : 6 7 1 2 6 8 L L 6 7 2 L O N U M O N P U P R P Q P V M U K K K K K K P V R Q 6 7 8 66 1G : : W H 6 8 6 9 6 7 6 L 1 : 8 I 1 : L J 1 9 6 J 1 : 2 7 P V V U O P R T K K K K K K 1 : J 1 1 : 9 I: 6 G : : 1 : 2 1 1 : 1 : 1 1 I 2 1 6 J 1 1 9 1 8 6 8 2 8 6 L L 6 6 8 6 2 K K K K K K 1 : 2 2 1 : 6 2: 1G : : 1 2 : 9 1 1 : 9 1 7 L L 1 9 J I 1 9 8 L 6 8 2 I 6 7 6 2 6 7 : 6 K K K K K K 1 I I L 1 : 7 9: 9G : : 9 L 2 8 1 I 2 I 9 9 6 1 1 I 7 2 O M N O O P T V 6 L 2 8 6 2 : L K K K K K K 1 2 L 7 O O N U: IG : : Q S T M 1 I 7 J 9 I : 8 1 I 8 : 1 9 6 6 6 8 8 2 6 2 8 2 6 2 6 : K K K K K K O V U V 1 6 2 :: JG : : 9 L 8 I O T P N Q M Q V O T T V 1 : 8 6 6 8 I J 6 7 9 2 6 2 9 J K K K K K K 1 2 L J 1 6 7 2: LG : : 1 7 8 9 6 2 6 8 1 2 9 2 6 2 : 9 6 2 I 2 6 L 9 : 6 L : 2 6 I J : K K K K K K 1 1 I L 6 L 1 L: 2G : : 6 8 J 8 6 6 J 6 6 8 1 L 6 J 2 1 6 I 8 8 6 6 8 I 6 9 L I 6 : 2 7 K K K K K K 6 L 7 2 6 1 I 8: 7G : : 6 I 6 J 8 L 2 6 9 8 9 7 J L 6 6 J 9 8 2 8 6 : 2 9 7 : 1 K K K K K K 6 1 J 7 8 : 6: 8G : : 6 9 9 8 2 J 6 6 : 8 1 2 L 2 6 : 8 8 7 : J 2 I 8 J I : K K K K K K 6 : 2 : 2 6 L6 :G : : 6 1 I 1 I 7 9 2 7 6 L : J 7 L 2 L L 1 J I 7 I I 9 K K K K K K 7 L : J I 76 6 G : : 2 L L 9 J L 2 2 8 I I 1 2 1 7 I 7 8 9 J L 1 2 7 K K K K K K L J 2 9 8 6BX . / Y I : I 6 : I : 9 L J 9 7 7 L 2 9 8 2 L I 1 8 8 I I 1 8 : 2 9 1 9 2 J 1 1 9 7 : L : : : : : : 9 9 1 I I 9 9 1 J 1Z / [ 7 : 2 2 J 2 7 L 9 6 J 8 : 6 2 I 2 J J 7 : : : L L I 8 L? H W4 / > : 7G : : : 2G : : : 7G : : : 2G : : 6 6 G : : 6 6 G : : 6 6 G : : 6 6 G : : 6 6 G : : : 2G : :\X Y] 1 9 : J I : 1 6 1 6 : 6 9 2 : 8 1 : L I 1 : 6 L 6 2 6 9 6 7 I L 6 7 2 9 1 I 9 :W H W4 / > 6 LG : : 6 2G : : 6 2G : : 6 2G : : 6 JG : : 6 JG : : 6 1G : : 6 1G : : 6 LG : : 6 JG : :\X Y] 9 8 J I 1 J 6 : 9 I 9 7 1 J J 7 1 I : 1 1 6 J 7 6 7 7 L 1 6 2 J 1 7 L 7 1 1 : L^ X D _]BX . / Y 7 : 2 2 J 2 7 L 9 6 J 8 : 6 2 I 2 J J 7 : : : L L I 8 L? Z B ? Z B L L` I 8 J ? ? Z B L L` I 8 J

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



a b c d e

f g h i d j k l m b n o p mq g h i r g s t u k v w p m f b x y qz { i | } p i b i d ~ f b | n r b x } � �z � { d n i ~ � g � b � o � p i d { n u � h o q g n � � � p { h e j j v � � t � � � � � �p { i d z g o d ~ � m �� � � � � � � � � � � � � � � � � � � � � � � �  �¡ � � � ¢ £ ¤ £ ¥ £ ¤ £ ¢ £ ¤ £ ¥ £ ¤ £ ¢ £ ¤ £ ¥ £ ¤ £ ¡ ¦ §e j ~ ¨ ¨ e ¨ e k k j w © k k ª e w v © © ©e j ~ e w e « e k © ¨ « v k © ª e � ¨ v ª ªe j ~ « ¨ � ª w ¨ ¨ « v k © w e e w v © we j ~ k w ª j « � ¨ k v e e v e « « ª e � j « v v e © e ª v © w k j © v ¨ « � j v¨ e ~ ¨ ¨ k v w ¨ © « ¨ k � ¨ � v v � ©¨ e ~ e w k e k v « j � k � v ª © v � j¨ e ~ « ¨ w « w j k « w w ¨ w © © e ¨ j v¨ e ~ k w j v e � j w k � j ¨ � j « © e « ¨ w ª ª j ¨ j ¨ ª � « ¨ j e e e « k ¨ v j¨ j ~ ¨ ¨ « v ª j © k « w ¨ ¨ © j e e j ©¨ j ~ e w « w ª w e « k w ª ¨ ª v e j e e¨ j ~ « ¨ « j � e © j w w © w w � e « ¨ «¨ j ~ k w j ¨ e j ª � ¨ ª j � ¨ « j ª e j © w w © j j ¨ « k ª j w k e j ª k k v ¨ ª¨ « ~ ¨ ¨ j j � v « « © w � v ª ¨ e « � j¨ « ~ e w « j v k © k © ª k ª © ¨ e w v k¨ « ~ « ¨ j v v k k ª e ª k e v ¨ e w © w¨ « ~ k w « © e j e ¬ ¬  « ª � v © k j « e ª ¨ © j k � k e j j « w j e ª ¨ j ª e w «¨ k ~ ¨ ¨ k © ® ¯ ° ± © ª w v w e « k e ª j ¨¨ k ~ e w ª ¨ ® ¯ ° ° e k w ª w � j ¨ w e ª � v¨ k ~ « ¨ © w ¬ ²  j e e w � ª j v ª ® ± ± ¯¨ k ~ k w v w j © © v « « « v w k j © « � j w ³ ± ² j k © w « � © e ¨ e « ® ± ¬ ¯ ª k « v¨ w ~ ¨ ¨ © � v v k k e ª ³ ³  w ¨ « ® ³ ± ´¨ w ~ e w e j ¨ e ¨ e k ª � j ³ ¬ ¬ � v j ® ² ® µ¨ w ~ « ¨ e � ¨ © © « v w w ³ ° ® e e j w e w ¨ k¨ w ~ k w e © v w ª ª © ¨ « « ª v k e ¨ j k « ¨ ª � w j ª j w e ¨ e j e « « ª « « e « j v ª j ¨ k¨ ª ~ ¨ ¨ j k k © ¨ k © e � w j v e ¨ ª e e « « «¨ ª ~ e w « © j © « v v � © k j v e « ª ¨ e j ª ©¨ ª ~ « ¨ k k w ª ª v e ¨ « k k e v e k � v e ¨ © ©¨ ª ~ k w k j � e k v © w © e j © v « v © ¨ « © ¨ v « k j e � e v e k ¨ � w « ¨ � v j « k ª e j¨ � ~ ¨ ¨ k « w w � j ¬  ³ j ª © e « © e © k ¨¨ � ~ e w w w v k v w ¬ ¬ µ j v ¨ ® ± ± ° � © w¨ � ~ « ¨ ³ ° ¯ k ª e ® ¯ ² ² « e v ® ³ ¬ ² � © ¨¨ � ~ k w ³ µ ¯ j j k k k « e e v w v ® ¯ ¯ ± k ¨ j e j � k e e w e ® ³ µ ± ª j ª w � ¨ w « e e ¨¨ © ~ ¨ ¨ ³ ® ¬ « v ª © v e j � e ® ± ® ¯ ª ª �¨ © ~ e w ± ³ ´ « j © © ¨ ¨ j j « e « ª © w w e¨ © ~ « ¨ w © k « ª � © � ª j j « e k ª ¨ w v ¨¨ © ~ k w w « k j « ¨ w « j k e k e w � ¨ � « j � k j w ¨ v ª � e j k e w w � v w � k j « © j¨ v ~ ¨ ¨ k k v « « j ª e e j j j e ¨ ª ¨ w w k¨ v ~ e w k j e « « j w ª ¨ e v k v © e w j ª¨ v ~ « ¨ k e w « j w w ª w e © © v © ¨ w e «¨ v ~ k w « v k e ª � v « w ¨ e « « v w e « j j k v e k � � w e v ¨ � « v j © k v � j ¨ v ¨e ¨ ~ ¨ ¨ k e ¨ « j v k k © e « v © w © k ª ©e ¨ ~ e w k e w « e © k © � e j « v ¨ j k k ee ¨ ~ « ¨ k e j « « e k w k e e k © ª ª k k we ¨ ~ k w k j w e ª ª j j ª k e j k j k ¨ © e � v � e ¨ � k © « © « « « k w v « � e e � j we e ~ ¨ ¨ k « ¨ j j v k w w e ¨ j © © w « « ee e ~ e w k e k e v e k w ª © k © � ¨ j � we e ~ « ¨ k � e e ª v k k © v ¨ v e v j w ve e ~ k w k « w e � w ¨ e � � � ª ª k ª © e © j � © ¨ « w ª v ¨ « « w � � j w � e e j j� g i b � e j � © e j � ª j v j e k « ¨ e © v « w « k j e e k ª w ª ka d � ¶ d n i « � � k · w v � « · ª j � ª · k ¨ � � ·¸ b | � g i b � k ¨ k e ¨ k ¨ « ª w © ¨ � � wa d b ¹ ¨ � ~ « ¨ ¨ « ~ k w ¨ � ~ ¨ ¨ ¨ k ~ k w ¨ � ~ e w ¨ k ~ « ¨� g � � j k « � k ¨ e w k ¨ j e j ª k e ª « v k ª w e ea � � � º � ¨ � v ª � ¨ � v � v ¨ � v « « ¨ � v k w ¨ � v k j ¨ � v w ¨

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



a b c d j

f g h i d j k l m b n o p mq g h i r g s t u k v w p m f b x y qz { i | } p i b i d ~ f b | n r b x } � �z � { d n i ~ � g � b � o � p i d { n u � h o q g n � � � p { h e j j v � � t � � � � � �p { i d z g o d ~ � m �� � � � � � � � � � � � � � � � � � » � � � � �  �¡ � � � ¢ £ ¤ £ ¥ £ ¤ £ ¢ £ ¤ £ ¥ £ ¤ £ ¢ £ ¤ £ ¥ £ ¤ £ ¼ � �e j ~ ¨ ¨ e k ¨ k v ª ª v w e w j ¨ v e ¨ e ee j ~ e w e j ¨ w e ª k e w ¨ w e ª e e ¨ j ee j ~ « ¨ e e e w k © « k k © « e k w e ¨ « ee j ~ k w e ¨ e k � j w « k j ¨ v k j © e � j w ª j j ¨ ª w e j v ª k k e ¨ v ª k e w v¨ e ~ ¨ ¨ v j w ª « k e w e e e « « e ¨ � k¨ e ~ e w � k w « ¨ « j w � « e ¨ ª e e ¨ «¨ e ~ « ¨ w v w w v k k w e k e ¨ « e ¨ � «¨ e ~ k w ª ¨ j © w w v w j j k � k w e ª j w w k j e w j e ¨ w k k � e e k v k « v v¨ j ~ ¨ ¨ w � ª ¨ e w © w w © e e w e e w v¨ j ~ e w w ¨ ª v « « ¨ w ª w © ¨ e j w ©¨ j ~ « ¨ k j � � « « w ª k � � � e k j ¨¨ j ~ k w w « j ¨ j � v v j © ª ª k j e ª w w © k j « w k v w « ª � e « © « w j j ¨¨ « ~ ¨ ¨ k j � w « k ¨ w v © © j e « w e¨ « ~ e w k © v e ª � e ª ª e e e v e w � �¨ « ~ « ¨ k v © « � � © ª j © e j � e k ª w¨ « ~ k w k ª e © w © ¨ ª « « e j v w j © k ª ¨ ¨ j k © � e k e k ª v e k ¨ ª w � v v¨ k ~ ¨ ¨ ª j � ª ¨ © ¨ ª j ª e k j e « © ª¨ k ~ e w � ª © ª ª e « k ª © © j e ¨ e w w k¨ k ~ « ¨ v e ´ ¬ ± j ¨ w ª ¨ ¨ j v ª ®  ¬ ±¨ k ~ k w © e « e ¨ ´ ´ ´ « k ¨ v j v ¨ � ¨ v ± ² ³ j k v ¨ « � e e ¨ e v ®  ³  w © v v¨ w ~ ¨ ¨ e e k ´ ± ® k w « ³ ± µ w ª � ® ± ¯ ¨ w ~ e w e j « ´ ² ° w w w ³ ´ µ ª � © ® ± ± ±¨ w ~ « ¨ e w v © « j ª � v ³ ± µ © « © e k © w¨ w ~ k w e © k w © ¨ © © « « k « © ª e ¨ j j v � w ª v j w w © � v k j © � � e k w j w v v ª¨ ª ~ ¨ ¨ j j e � © © � « k k v ¨ v w w e j � ©¨ ª ~ e w « � k ª ª ¨ © k ª k � ¨ e j j ¨ e e « ¨¨ ª ~ « ¨ « � « � « © v e � k j ¨ e j v ¨ e e w ©¨ ª ~ k w k ¨ e e « ª v w w e j � « � © k e « « « © « j « e � ¨ « e j k j k � ¨ � © � k k k k ¨¨ � ~ ¨ ¨ « � � k © v ´ ´ ± « ª � e j ª j © w ª¨ � ~ e w w e © k � w ¬ ± ® k e e ®  ³ ¬ © © ª¨ � ~ « ¨ ± ³  w j ¨ ¬ ²  k e ª ® ± µ ´ v « ª¨ � ~ k w ± ¬ ° j ¨ w e k k j e v j ª ´ ¬ ¬ « � ¨ v « � © e w � j ®  ¬ ® w � ª ¨ © j ¨ « k v ©¨ © ~ ¨ ¨ ± ± ´ « j e © ¨ j j k © ® µ ³ ¯ w ª v¨ © ~ e w ± ³  « w � � w k j j w e « e © w © j¨ © ~ « ¨ w ¨ � « ª ª � ª j e © v e j ª v w w w¨ © ~ k w k � j j e ¨ e « k v e « v « ª « e j v k v e v k © w ª e e ¨ « w ¨ w ¨ w k « j j k v¨ v ~ ¨ ¨ « ª e j ª ª w � « j e � v « k k © «¨ v ~ e w k e ¨ « e e w k e e © ª v w e k v �¨ v ~ « ¨ « v « j � w w j e e © ª v e k k ª e¨ v ~ k w k « e e w v w j k ¨ e ¨ v j w e « j e k © e � © � ª � v k k « � k « k e © e © w ve ¨ ~ ¨ ¨ k ¨ e j e j k « © e © ª © « v « v ©e ¨ ~ e w k w © j ¨ � w ¨ j e w v v ª ¨ « ª ªe ¨ ~ « ¨ k j � e © © w ¨ ¨ e j ª v j � « e ke ¨ ~ k w « v e e ª � � e � k � © e k ª k e v ¨ k e « k ª ¨ w © w w « w © e « ¨ © e « © ªe e ~ ¨ ¨ k k ª e © w k k ª e j e © v j « ¨ ªe e ~ e w w j � j « k k v ¨ e ¨ w e ¨ e � « « ve e ~ « ¨ w ¨ © e � j k v © e e v e ¨ ¨ ª j v ee e ~ k w k © w e v ª ª e © © � � v k k j e © � ª v � k k j v j � « © k j j © w e j j e� g i b � e j � v « j ª ¨ � k e v � e « j ¨ ¨ w e « j w ¨ ª k ª e j wa d � ¶ d n i « v � k · w ª � w · ª ¨ � ª · k « � w ·¸ b | � g i b � « © © ª � « v � ª k � © ª « ea d b ¹ ¨ � ~ « ¨ ¨ k ~ « ¨ ¨ � ~ ¨ ¨ ¨ k ~ k w ¨ � ~ e w ¨ k ~ « ¨� g � � j j � © « w ¨ ª « � ¨ v j w ª w w © w © ª ¨ e ©a � � � º � ¨ � v ª j ¨ � v � v ¨ � v w j ¨ � v « j ¨ � v w j ¨ � v ª ©

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



a b c d «

f g h i d j k l m b n o p mq g h i r g s t u k v w p m f b x y qz { i | } p i b i d ~ f b | n r b x } � �z � { d n i ~ � g � b � o � p i d { n u � h o q g n � � � p { h e j j v � � t � � � � � �p { i d z g o d ~ � m �� � � � � � � � � � � � � � � � � � ½ � � � � �  �¡ � � � ¢ £ ¤ £ ¥ £ ¤ £ ¢ £ ¤ £ ¥ £ ¤ £ ¢ £ ¤ £ ¥ £ ¤ £ � � �e j ~ ¨ ¨ e ª ¨ w © © e ¨ w k v « j ª w e ¨ © ee j ~ e w e w « w v w w © w � « j e e e e ª ©e j ~ « ¨ v w w � ¨ � e w j ¨ e ª ª e ¨ v ¨e j ~ k w © ¨ k © © w ª j j « e w © © « j j k v j j ¨ � © e ª © © e ¨ e ¨ w k k « v «¨ e ~ ¨ ¨ � « w ª j ª j k w e e « w e ¨ e «¨ e ~ e w � k w ª © k e w e w e e w e ¨ © «¨ e ~ « ¨ � e ª ¨ © « v w j j e e ¨ e e « ¨¨ e ~ k w w « j � e ± ¬ ® j « j v w « e v w k v e e v � v e ¨ ª k ª ª e ¨ © j k « ¨ ©¨ j ~ ¨ ¨ ª � ³ ® ° « w w « v e ¨ j e e w e¨ j ~ e w ª w ³ ° ± « « k © k v © e e ¨ v¨ j ~ « ¨ k � ³ µ  « w k © k © j e e e ©¨ j ~ k w k ª j j w w j w j « v ª j v e « j k ª � e v � k � w « w � v v j k « � ¨¨ « ~ ¨ ¨ k e w ª j « « ± ° ° � k ® ¯ ´ ¨ « ~ e w « ª ª « e « © ± ± ° � k ® ® ´ µ¨ « ~ « ¨ j � w v © « ¨ ± ³  w � ® ® ³ °¨ « ~ k w « e e « w ª e e j k ¨ j k j e k « ± ° ¯ j e w © � « j � © ® ® µ ® k w ª ¨¨ k ~ ¨ ¨ « « w w j « ª k � � ª v e ¨ j v¨ k ~ e w k k ª k e w k w ¨ ª v © e e k �¨ k ~ « ¨ w ¨ w � � © j w e j e « j e ¨ © v¨ k ~ k w k w e � j w k e j « e e e ¨ w j � � w ¨ j e v v � e w ¨ k k v e ¨ k « k « ¨ ©¨ w ~ ¨ ¨ w j w k ª e j w w j © e � � e ¨ � k¨ w ~ e w w k w ª w e � w w j w j j v e ¨ v ¨¨ w ~ « ¨ ª k k v © j ¨ w k w © j ª v v w ª¨ w ~ k w � j j k j k © j j ¨ v e e v © � ¨ « k « k e v k w j � ¨ v k w v e ª k ¨ « ª¨ ª ~ ¨ ¨ � w k ª « j j w k k « « ¨ ¨ v ¨ ª¨ ª ~ e w e j e k k © j ª © k j ¨ « © v © ª ©¨ ª ~ « ¨ e « j k j j j v w « v w k j � © e �¨ ª ~ k w e w « k © e k e k e � k � j w j e ¨ k ¨ « � j e ª « ¨ k ¨ w e w j e � © ª « « � �¨ � ~ ¨ ¨ e ª j k ¨ j j k © « k © k e ¨ � w ¨¨ � ~ e w e � k « © ª « « � « ¨ ª w e e ª v j¨ � ~ « ¨ j « ª « ª « « ª « j � ª w v v ª « v¨ � ~ k w j j ª � v © « k © e k v v « ª � e « e w j ª k e e v k w v « j e e « ª e j j ª v «¨ © ~ ¨ ¨ j j k j v © « ª v j © k w v « w © j¨ © ~ e w j � « « e w « � e j k ª ª k k w ª e¨ © ~ « ¨ j ª ¨ j © w « v v j j v ª w v w e k¨ © ~ k w « e j e ¨ ª v j w w e e w « k e j e w w e j j ¨ v � v � j k j ª j ¨ k � w j e « j¨ v ~ ¨ ¨ j © ¨ j w ¨ « w k j ¨ ª ª « k k w ª¨ v ~ e w « j k j © ¨ « v w j ¨ ª � e v k © ª¨ v ~ « ¨ « � w j v j k w © j ¨ v © « « w ¨ e¨ v ~ k w « w � e « « ª j � � e ¨ v v k © ¨ e ª © � e © k © ¨ w © « � « ¨ j « k ª e e v ¨ ke ¨ ~ ¨ ¨ « v v j k ª k j « e ª j © j j k ¨ ©e ¨ ~ e w k ¨ ¨ j j v k k e e ª w © k e « v ke ¨ ~ « ¨ k ª j j e � k w k e ª ¨ v e ª « � �e ¨ ~ k w k ª w e � j ª e � w © ª � k © k e © ¨ j e � w ª ª j v k v « w j © « w ¨ e w j ve e ~ ¨ ¨  ´ µ e ª ª  ¬ ² e « ¨ ¬ ´ ¯ j v ªe e ~ e w ± ° µ j e j  ´  e j � ® ¯ ¯ ² « « ve e ~ « ¨ ± ° ¯ e � ¨ ± µ  e j v ® ¯ ±  j v ve e ~ k w ± µ ´ j ¨ ª k e © ¨ � j © ± ¯ ® j ¨ e ª e ¨ « k © v ® ¯ µ ¬ k ¨ © ¨ j © « e j e �� g i b � v ¨ ¨ � j ¨ v « � e e e © « e � © v ¨ j ¨ e v ¨ « © © j �a d � ¶ d n i k k � ª · w « � v · w w � k · k ª � e ·¸ b | � g i b � j v v k k j v ¨ � « w v ¨ e �a d b ¹ e e ~ ¨ ¨ ¨ e ~ k w e e ~ ¨ ¨ ¨ « ~ ¨ ¨ e e ~ ¨ ¨ ¨ « ~ ¨ ¨� g � � j ¨ ª k j k ª j j ¨ e ª j e w © k ¨ © ¨ k w ª ¨a � � � º � ¨ � v w v ¨ � v � e ¨ � v k k ¨ � v w � ¨ � v ª © ¨ � v ª k

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



a b c d k

f g h i d j k l m b n o p mq g h i r g s t u k v w p m f b x y qz { i | } p i b i d ~ f b | n r b x } � �z � { d n i ~ � g � b � o � p i d { n u � h o q g n � � � p { h e j j v � � t � � � � � �p { i d z g o d ~ � m �� � � � � � � � � � � � � � � � � ¾ ¿ � � � � �  �¡ � � � ¢ £ ¤ £ ¥ £ ¤ £ ¢ £ ¤ £ ¥ £ ¤ £ ¢ £ ¤ £ ¥ £ ¤ £ � § �e j ~ ¨ ¨ e v v k e � e ¨ k w e © « ¨ « v « we j ~ e w e « ª k ª j v j ± µ ¬ j j © ® ¯ ¯ ®e j ~ « ¨ e « � w j v � v ³ ¯ ± j e ª ® ® µ e j ~ k w e e ª w © © k � © e © © ª k © « j « ± ® µ j e � w e ª k v e e ¬ ¬ ® k ¨ ª e¨ e ~ ¨ ¨ e e ª k k j w « ± ° ± e ª v ¬ ³ ²¨ e ~ e w e ¨ k k e k ª « k � « e ª � © © �¨ e ~ « ¨ © « k j ª w ¨ k « v e « « © ª w¨ e ~ k w e j w k j © « � v e ª ª e « e e v � k © ¨ e v e � e w ª ª j w © w v « w � ©¨ j ~ ¨ ¨ ª � k k © k « k w ª e e ¨ v ¨ k¨ j ~ e w w v k � ¨ k k k w ª e ¨ « v j ª¨ j ~ « ¨ w « k w ª « � k « w v ¨ © v e¨ j ~ k w k © j j � k k « e © e � « k e w © k w k e © ¨ e © j « © w © v � « ª e ©¨ « ~ ¨ ¨ « k k e « « ¨ k e « ª k © j ª¨ « ~ e w « © k j w j � k e © ª w © k «¨ « ~ « ¨ j � k « j « e k k © w © © © ¨¨ « ~ k w « « e « j k ¨ v e ª � v « j e j ¨ k j � e � ¨ ª ª w j w j © « ª « « © w¨ k ~ ¨ ¨ « ª k e � j ¨ « v ¨ w ª © ¨ �¨ k ~ e w k ª k ¨ © « e k j j � � © « ¨¨ k ~ « ¨ k «  ´ ® « w k © e � © v ª j¨ k ~ k w k w e � ¨  ¬ ® e � v � w ¨ e « ª k e � e � e ¨ v w « ¨ ª v ¨ © « w ¨ �¨ w ~ ¨ ¨ j w ± µ ¯ w e k k ª � ª v � ª¨ w ~ e w « ©  µ ² � w k ª k e e « v ¨ e¨ w ~ « ¨ « � k w ª � � k j k e e k © © ¨¨ w ~ k w k � e k � k e k e © « � © j j © w k ¨ e e � « w e j v k « j © e w « w � j¨ ª ~ ¨ ¨ w w k j © e ¨ « k ¨ ª e w © © « k¨ ª ~ e w ª v k « e e j v k ¨ e e v © © « j¨ ª ~ « ¨ v ¨ « v « e w © « ¨ ª j k © ª v v¨ ª ~ k w © © « ¨ j « w w e ª ¨ � e « k w j k « « � e k w ¨ j j j © j ª ª v j « ¨ w �¨ � ~ ¨ ¨ � ¨ « k ¨ e « w j v © j ¨ w ª « ©¨ � ~ e w e k k « v j e � ª j ª © « j ¨ ª ª ¨¨ � ~ « ¨ e w � « j « e � w j ª w « « j w © ©¨ � ~ k w e ª v w k ¨ « ¨ v e « ª k e v e ª � � j k � e ¨ � © « ª ¨ e j e � w w ª j k k j¨ © ~ ¨ ¨ e © v « ¨ ª j ¨ j j ¨ � « v e w e «¨ © ~ e w j e e j ª e j ¨ � j j w k e © k © ª¨ © ~ « ¨ j « ¨ j ª k j k e e v � k � e k ª e¨ © ~ k w j j v © w v j k j e ¨ � « j ª � v e � e � « © ¨ j k v ª e � � ª k e w e © � w¨ v ~ ¨ ¨ j ¨ « e © � j w w e w « k w © « k ¨¨ v ~ e w j j ª j ¨ ª « j « e « ª w k v « k j¨ v ~ « ¨ j � � e v w « « ¨ e « © ª ¨ � « « «¨ v ~ k w j � j v � © e ª e � k v « k � e j w w e e « w k ¨ ª e v j j « « j � k e j © ve ¨ ~ ¨ ¨ j © j e « w k j ª e ¨ v � ¨ © j k ke ¨ ~ e w « e w e k © k ¨ v e « « � j k j © ee ¨ ~ « ¨ « k w e j v k ª ¨ e ¨ ¨ © ¨ w j j ve ¨ ~ k w « w j e j v k e « ª w k © k « © e � « « e ¨ e k k « � v ¨ « ¨ j � j « � v v ee e ~ ¨ ¨ µ ´ ± e ¨ «  ¯ ¯ © k ² ´ ± e © �e e ~ e w  °  v k  ² ² � v ¬ ¯ ® e � «e e ~ « ¨  ³ ³ © j  ³ µ � « ¬ ° ¬ e w we e ~ k w  µ ´ e � e « � � « w ª ± ¯ ³ e © k ª k j j � © ¬   « w w v e e v ª « k� g i b � � « � © e ª « � k © e � e e w ª « w e w w k v « j ¨ ¨ va d � ¶ d n i k � � w · w e � j · w j � ª · k © � © ·¸ b | � g i b � j « � w j j « © ¨ ª k � w w ©a d b ¹ e e ~ ¨ ¨ ¨ k ~ « ¨ e e ~ ¨ ¨ ¨ ¨ ~ e w e e ~ ¨ ¨ ¨ ¨ ~ e w� g � � e � e « e v « v e © k ª j e © j « w w v k ¨ v «a � � � º � ¨ � v e v ¨ � v e w ¨ � v e j ¨ � v ¨ j ¨ � v k « ¨ � v ¨ j

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



a b c d e

f g h i d j k l m b n o p mq g h i r g s t u k v w p m f b x y qz { i | } p i b i d ~ f b | n r b x } � �z � { d n i ~ � g � b � o � p i d { n u � h o q g n � � � p { h e j j v � � t ¶ � b q qp { i d z g o d ~ � m �À Á À Â Ã Ä ÂÅ Æ Ç È É Ê Â Ê Ä Ë Ì Í Ã Ä Î É È Ï Æ Ð Ç Ñ È Ã Ò Ì Å Ê Â Ã Ó¯ ¬ Ô ° ² Ô ®° ¯ µ   ® µ ® µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ² ¯¯ ® Õ ¯ ¯ ¯ ®   ® ° ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ² °¯ ° Õ ¯ ¯ ¯ ´ ¬ ® µ °  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ° ³¯ µ Õ ¯ ¯ ¯ ¬ ± ® ± ® ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ° ®¯  Õ ¯ ¯ ¯ °  ± ® ² ° ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ´ ´¯ ± Õ ¯ ¯ ¯  ¬ ± µ ³ µ ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ± ³ ³¯ ³ Õ ¯ ¯  ¬ ® µ ² ¯ ²  ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ®  ¬ ´¯ ² Õ ¯ ¯ ® ° ¯ ± ± ® ¯ ® ´ ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° °  ¯ ´ Õ ¯ ¯ ± ° ® ° ± ¬  ´ ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° µ ¯ ±¯ ¬ Õ ¯ ¯ ® ® ± ® ³ ® ¯ µ ± ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ³ ² ¬® ¯ Õ ¯ ¯ ± ®   µ ¬ ² ® ® ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ³ ³ °® ® Õ ¯ ¯ ± ® ± ® µ ® ° ² ® ¯ ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ² ± ¯® ° Ö É ± ® ³ ¬  ® µ ¬ ² ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¬ ® µ® µ Õ ¯ ¯ ² ® ´ ³ µ ® °  ² ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¯ ² °®  Õ ¯ ¯ ² °  ¬ ° ® ® ³ ´ ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ² ¯ µ® ± Õ ¯ ¯ ® ® µ  ² ³ ® ° ´ ³  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ³ ² ¬® ³ Õ ¯ ¯ ³ µ ´ ¯ ° ® ¯ ®  ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ¬ ± ® ² Õ ¯ ¯ ® ® µ ± ¬ µ  µ  ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ³ ¬ ® ´ Õ ¯ ¯ ² ° ´ ¯ µ   µ ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ´ ¬ µ® ¬ Õ ¯ ¯ ¯ ® ´ ¬ ± ° ´ µ ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¬ ± ¬° ¯ Õ ¯ ¯ ¯ ® µ ´  ® ° ® ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ®  ® ±° ® Õ ¯ ¯ µ ® ° ´ ¯ ® ² µ ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® µ µ ¬° ° Õ ¯ ¯ ¯ ® ® ´ ² ® ´ µ ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® °  °° µ Õ ¯ ¯ ¯ ² µ  ® µ ® ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ² ³ ³Å Ê Â Ã Ó ® ° µ µ ² ³ µ ² ®  ²  ® ® ² ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  ¯  ® ¯Ö È Ä Ë È × Â ¯ Ø µ Ù ¬ µ Ø ® Ù µ Ø ³ Ù ° Ø ¬ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ ÙÚ ÉÖ È Ã Û ¯ ³ Õ ¯ ¯ ¯ ´ Õ ¯ ¯ ¯ ¬ Õ ¯ ¯ ¯ ² Õ ¯ ¯ ¯ ´ Õ ¯ ¯Ü Ê Ó Ø  ¬ ° ® ° ± ® ¯ µ ´ ² ° µ ¯ ±É Æ Ï Ï Ã ÌÖ È Ã Û ® µ Õ ¯ ¯ ®  Õ ¯ ¯ ® ° Õ ¯ ¯ ® ® Õ ¯ ¯ ®  Õ ¯ ¯Ü Ê Ó Ø ² °  ¬ ° ® µ ¬ ® ¯ ± ° ² ¯ µÖ ÉÖ È Ã Û ® ± Õ ¯ ¯ ® ³ Õ ¯ ¯ ® ± Õ ¯ ¯ ® ± Õ ¯ ¯ ® ³ Õ ¯ ¯Ü Ê Ó Ø ® ® µ ´ ¯ ° ® ° ´ ³  µ ¬ ± 

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



a b c d j

f g h i d j k l m b n o p mq g h i r g s t u k v w p m f b x y qz { i | } p i b i d ~ f b | n r b x } � �z � { d n i ~ � g � b � o � p i d { n u � h o q g n � � � p { h e j j v � � t ¶ � b q qp { i d z g o d ~ � m �À Á À Â Ã Ä ÂÅ Æ Ç È É Ê Â Ê Ä Ë Ì Í Ã Ä Î É È Ï Æ Ð Ç Ñ È Ã Ò Ì Å Ê Â Ã Ó¯ ¬ Ô ° ´ Ô ®° ¯   ´ ´ ® ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  ² °¯ ® Õ ¯ ¯ ¯ °  ´ ® ± ° ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ´ ±¯ ° Õ ¯ ¯ ¯ ® ®      ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¯ °¯ µ Õ ¯ ¯ ¯ ®  ° ® ³ ° ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ´ ±¯  Õ ¯ ¯ ¯ ° ² ² ® ³ ® ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ® ¯¯ ± Õ ¯ ¯ ¯  ¬ ´ ° ± ± ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ± ´ ¯¯ ³ Õ ¯ ¯ ° ® ° µ ´ ² ´ ± ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® µ ³ ¬¯ ² Õ ¯ ¯ ¯ ® ´ ² µ ® ¯ µ ² ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¯ ± ®¯ ´ Õ ¯ ¯ ® ® ¬ ° ³ ¬ ± ² ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ® ¯ ®¯ ¬ Õ ¯ ¯ ¯ ® µ ²  ® ° ³ ¬ ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ± ¬ ±® ¯ Õ ¯ ¯ ° ®  ² ¯ ¬ ³ ® ¯ ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ³ ² ²® ® Õ ¯ ¯ ¯ ® ² ® ² ®  ® ® ¯ ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¬ ³ ³® ° Ö É  ® ´ ¬ ´ ® ® ¬ ² µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¯ ¬ ® µ Õ ¯ ¯ ¯ ° ¯  ± ® ° ± ² ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° °  ²®  Õ ¯ ¯ ¯ ° ³   ® µ ¯ ¬ ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ´ ³ ³® ± Õ ¯ ¯ ¯ µ ® ± ± ® ¯ µ ±  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ µ ® °® ³ Õ ¯ ¯ ¯ µ ° ² µ ³ µ ² µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ  ¯ ¬® ² Õ ¯ ¯ ° µ µ ± µ  ± µ ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ  µ ´® ´ Õ ¯ ¯ ¯ ° ³ ´ µ µ ¯ °  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ² µ ²® ¬ Õ ¯ ¯ ¯ ® ´  ´  ® µ ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¬ ° ³° ¯ Õ ¯ ¯ ¯ ® µ ³ ± ® ¯ ® ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® µ ¬ µ° ® Õ ¯ ¯ ¯ ® ¯ ± ° ®  ° ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¯ ¬ °° ° Õ ¯ ¯ ¯ ² µ ¬ ° µ ® ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ² ´ ®° µ Õ ¯ ¯ ¯ ² µ ¬ µ ¯ ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ² ² ¬Å Ê Â Ã Ó ® ® µ ³ ® ® ¬ ®  ¬ ³ ® °  ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ´ ´ ³ ²Ö È Ä Ë È × Â ¯ Ø ¯ Ù ¬ ° Ø ¬ Ù µ Ø ´ Ù µ Ø ° Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ ÙÚ ÉÖ È Ã Û ¯ ³ Õ ¯ ¯ ¯ ´ Õ ¯ ¯ ¯ ¬ Õ ¯ ¯ ¯ ¬ Õ ¯ ¯ ¯ ´ Õ ¯ ¯Ü Ê Ó Ø ° ® ¬ ° ³ ® ° ³ ¬ ± ° ® ¯ ®É Æ Ï Ï Ã ÌÖ È Ã Û ® ° Õ ¯ ¯ ®  Õ ¯ ¯ ® ® Õ ¯ ¯ ® ® Õ ¯ ¯ ®  Õ ¯ ¯Ü Ê Ó Ø  ° ³   ®  ® ® ¯ ´ ° ´ ³ ³Ö ÉÖ È Ã Û ® ² Õ ¯ ¯ ® ² Õ ¯ ¯ ® ± Õ ¯ ¯ ® ³ Õ ¯ ¯ ® ² Õ ¯ ¯Ü Ê Ó Ø ° µ µ ± µ ® ¯ µ ² µ µ  µ ´

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



a b c d «

f g h i d j k l m b n o p mq g h i r g s t u k v w p m f b x y qz { i | } p i b i d ~ f b | n r b x } � �z � { d n i ~ � g � b � o � p i d { n u � h o q g n � � � p { h e j j v � � t ¶ � b q qp { i d z g o d ~ � m �À Á À Â Ã Ä ÂÅ Æ Ç È É Ê Â Ê Ä Ë Ì Í Ã Ä Î É È Ï Æ Ð Ç Ñ È Ã Ò Ì Å Ê Â Ã Ó¯ ¬ Ô ° ¬ Ô ®° ¯  ² ³ ´  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  ´ ´¯ ® Õ ¯ ¯ ¯ °  ± ® µ ® µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ² ®¯ ° Õ ¯ ¯ ¯ ° ¯ ® ° ° ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ° ±¯ µ Õ ¯ ¯ ¯ ® ° ¯ ® ®  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® µ ±¯  Õ ¯ ¯ ¯ ® ± µ  ® ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ² °¯ ± Õ ¯ ¯ ¯ ° µ ° ° ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ °  °¯ ³ Õ ¯ ¯ ¯   ¯ ° µ ® ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  ´ ®¯ ² Õ ¯ ¯ ¯ ² µ ´  ¯ ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ² ¬ ´¯ ´ Õ ¯ ¯ ¯ ® ¯ ¯ µ  ² ® ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¯ ³ ¬¯ ¬ Õ ¯ ¯ µ ® ° ³ ® µ ³ µ ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® µ µ ³® ¯ Õ ¯ ¯ ° ® ³  ¯  ´ µ ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ² ° ³® ® Õ ¯ ¯ µ ® ¬ ´ ±  ² ° ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¯ ³ ® ° Ö É ¯ ° ° ± ® µ ± ° ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° µ ® ±® µ Õ ¯ ¯ ® ° ° ³ µ µ ² ° ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° µ ° ¬®  Õ ¯ ¯ ³ ° µ ®  ± ¯ ° ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° µ ¬ ³® ± Õ ¯ ¯ ¯ ° µ  ± µ ¯ ° ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ °  ¯ °® ³ Õ ¯ ¯ µ ° ° ³ ± µ ® ® ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° µ ® ®® ² Õ ¯ ¯ µ ° ¯  ³ ° ° ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¯ ¬ ®® ´ Õ ¯ ¯ ° ® ² °  ® ® ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ²  ²® ¬ Õ ¯ ¯ ® ®   ¬ ® ¬ µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ®  ¬ ¬° ¯ Õ ¯ ¯ ¯ ® ® °  ®  ® ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ® ± µ° ® Õ ¯ ¯ ´ ® ¯ ³ ¬ ® ¯ ® ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¯ ¬ ¬° ° Õ ¯ ¯ ¯ ´ µ ± µ ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ´ ³ ²° µ Õ ¯ ¯ ¯ ² ® ³ ³ ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ² ° ´Å Ê Â Ã Ó µ ° ° ´ ´ ¬ ± ± ³ ´   ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¬ ¬  Ö È Ä Ë È × Â ¯ Ø ® Ù ¬ ³ Ø ± Ù ® Ø ¬ Ù ® Ø ± Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ ÙÚ ÉÖ È Ã Û ¯ ¬ Õ ¯ ¯ ¯ ¬ Õ ¯ ¯ ¯ ´ Õ ¯ ¯ ¯ ¬ Õ ¯ ¯ ¯ ¬ Õ ¯ ¯Ü Ê Ó Ø µ ® ° ³ ®  ² µ ³ ® µ µ ³É Æ Ï Ï Ã ÌÖ È Ã Û ®  Õ ¯ ¯ ®  Õ ¯ ¯ ®  Õ ¯ ¯ ® ® Õ ¯ ¯ ®  Õ ¯ ¯Ü Ê Ó Ø ³ ° µ ®  ± ¯ ° ¬ ° µ ¬ ³Ö ÉÖ È Ã Û ° ® Õ ¯ ¯ ® ± Õ ¯ ¯ ° ° Õ ¯ ¯ ® ¬ Õ ¯ ¯ ® ± Õ ¯ ¯Ü Ê Ó Ø ´ ° µ  ± µ ° µ ¯ °  ¯ °

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



a b c d k

f g h i d j k l m b n o p mq g h i r g s t u k v w p m f b x y qz { i | } p i b i d ~ f b | n r b x } � �z � { d n i ~ � g � b � o � p i d { n u � h o q g n � � � p { h e j j v � � t ¶ � b q qp { i d z g o d ~ � m �À Á À Â Ã Ä ÂÅ Æ Ç È É Ê Â Ê Ä Ë Ì Í Ã Ä Î É È Ï Æ Ð Ç Ñ È Ã Ò Ì Å Ê Â Ã Ó¯ ¬ Ô µ ¯ Ô ®°  ± ² °  ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ± ´ ´¯ ® Õ ¯ ¯ ¯  ®  ³ ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  ° ´¯ ° Õ ¯ ¯ ¯ ° ° ® µ µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ° ²¯ µ Õ ¯ ¯ ¯ ® ° ±  µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® µ °¯  Õ ¯ ¯ ¯ ® ³ ¯  ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ² ¯¯ ± Õ ¯ ¯ ¯ ® µ ²  ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ®  ²¯ ³ Õ ¯ ¯ ® ° ´ ¬ ´  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ¯ °¯ ² Õ ¯ ¯ ® ± ® ´ ® ¯ ® ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ±  ¯¯ ´ Õ ¯ ¯ ¯ ´ µ ´ ® ¯ ® ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ´ ± ¬¯ ¬ Õ ¯ ¯ ¯ ¬ ± ² ² ®  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¬ ² ´® ¯ Õ ¯ ¯ ¯ ® ° ³ ¬ ® ° ® µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ° ¬ ® ® Õ ¯ ¯ ¯ ® ³ ¬ ³ ® ¯ ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ² ® µ® ° Ö É ¯ ® ´ ³  ® ¯ ® ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ´ ´ ³® µ Õ ¯ ¯ ¯ ® ³ ° ¬ ° ¯ ® ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ³ ³ ®®  Õ ¯ ¯ ® ® ² ´ ± ® ¬ ® ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ´ ® ²® ± Õ ¯ ¯ ¯ ® ³ ± ³ ® ° ® ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ³ ² ¬® ³ Õ ¯ ¯ ¯ ® ² ³ ³ ® ± ® ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ² ¬ ²® ² Õ ¯ ¯ ± ® ² ¬ ¬ ® µ ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ´ µ ²® ´ Õ ¯ ¯ ¯ ® ± ´ ¯ ² ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ³ ¯ ²® ¬ Õ ¯ ¯  ® µ µ ² ² ® ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® µ ³ ° ¯ Õ ¯ ¯ ¯ ® ¯ ± ° ³ ® ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¯ ² µ° ® Õ ¯ ¯ ¯ ² ° ¯ ± °  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ²  ¬° ° Õ ¯ ¯ ¯ ± ® ³ ® ² ® ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ±  ´° µ Õ ¯ ¯ ¯ µ °  ® ´ ®  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ± ³Å Ê Â Ã Ó ® ³ ° µ ° °  ° µ ® ° ´ ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° µ ² ± °Ö È Ä Ë È × Â ¯ Ø ® Ù ¬ ² Ø ´ Ù ® Ø ¯ Ù ® Ø ° Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ ÙÚ ÉÖ È Ã Û ¯ ¯ Õ ¯ ¯ ¯ ¬ Õ ¯ ¯ ¯ ² Õ ¯ ¯ ¯ ¬ Õ ¯ ¯ ¯ ¬ Õ ¯ ¯Ü Ê Ó Ø  ¬ ± ² ® ¯ ®  ¬ ² ´É Æ Ï Ï Ã ÌÖ È Ã Û ®  Õ ¯ ¯ ® ° Õ ¯ ¯ ® µ Õ ¯ ¯ ® ° Õ ¯ ¯ ® ° Õ ¯ ¯Ü Ê Ó Ø ® ® ´ ³  ° ¯ ® ° ® ´ ´ ³Ö ÉÖ È Ã Û ® ² Õ ¯ ¯ ® ² Õ ¯ ¯ ° µ Õ ¯ ¯ ° ® Õ ¯ ¯ ® ² Õ ¯ ¯Ü Ê Ó Ø ± ® ² ¬ ¬ ® ´ °  ® ´ µ ²

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



a b c d w

f g h i d j k l m b n o p mq g h i r g s t u k v w p m f b x y qz { i | } p i b i d ~ f b | n r b x } � �z � { d n i ~ � g � b � o � p i d { n u � h o q g n � � � p { h e j j v � � t ¶ � b q qp { i d z g o d ~ � m �Ý Á À Â Ã Ä ÂÅ Æ Ç È É Ê Â Ê Ä Ë Ì Í Ã Ä Î É È Ï Æ Ð Ç Ñ È Ã Ò Ì Å Ê Â Ã Ó¯ ¬ Ô ° ² Ô ®° ¯ ® ± ³ ® ® ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ² °¯ ® Õ ¯ ¯ ¯ ® ¯ ´ µ ® ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® µ ¯¯ ° Õ ¯ ¯ ¯ ® ¯ ´ ° ® ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ° ´¯ µ Õ ¯ ¯ ¯ ® ¬ ² ®  ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° µ ®¯  Õ ¯ ¯ ¯ ³ ±  ± ³ ® ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ² ° ±¯ ± Õ ¯ ¯ ¯ ° ´ ±  ® ¯ ´ ® ¯ ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ¯ ³ ²¯ ³ Õ ¯ ¯ µ µ ± ¬ ° ®  ¬ ³ ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ´ ¯ ¬¯ ² Õ ¯ ¯ ¯ µ ´ µ µ ® ¯ ° ´ ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  ¯ ° ®¯ ´ Õ ¯ ¯ ® µ ¯ ¬ ² ¬ ¯ ´ ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ° ² ¯ ¬ Õ ¯ ¯ ® ¯ ° ¯ ° ± ¬ ´ ® ® ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° °  ¬® ¯ Õ ¯ ¯  ® ³ ¯ ¯ ® ¯ ² ´ ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ² ¬ ²® ® Õ ¯ ¯ ± ® ³ °  ¬ ³ ® ¯ ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ´ ° ²® ° Ö É ³ ® ³ ® ´ ® ¯ ´ ´  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ´ ® ³® µ Õ ¯ ¯  ® ² ¬ ² ® ®  ® ¯ ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¯ ° ¯®  Õ ¯ ¯  ° ¯ ® ¬ ¬ ± ´ ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ° ¯ µ® ± Õ ¯ ¯ ´ ° ° ¬ ¬ ´ ¬ ² ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ °  ² ® ³ Õ ¯ ¯ ® ® ° µ  ± ² ³ ± µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ °  ´ ±® ² Õ ¯ ¯ ® °  µ ´ µ  µ ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ± ® ¯® ´ Õ ¯ ¯ ® ¯ ® ³ µ ± ° ±  ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ² ® ¬® ¬ Õ ¯ ¯ ¯ ® ® ® ± ®  ° ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ® ± ®° ¯ Õ ¯ ¯ ¯ ¬ µ ¯ ´ ° ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¬ ³ ²° ® Õ ¯ ¯ ¯ ² µ ² ° ® ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ² ± ®° ° Õ ¯ ¯ ¯  ³ µ ² ® µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  ´ µ° µ Õ ¯ ¯ ¯ µ µ ¯  ° ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ± ³Å Ê Â Ã Ó ³ ² µ ² ± ²  ®  ¯ ° ® µ ° ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  ¯ µ ³ ±Ö È Ä Ë È × Â ¯ Ø ° Ù ¬ µ Ø ® Ù µ Ø ± Ù µ Ø µ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ ÙÚ ÉÖ È Ã Û ¯ ¬ Õ ¯ ¯ ¯ ² Õ ¯ ¯ ¯ ³ Õ ¯ ¯ ¯ ¬ Õ ¯ ¯ ¯ ² Õ ¯ ¯Ü Ê Ó Ø ® ¯ µ ´ µ µ ®  ¬ ® ® ³  ¯ ° ®É Æ Ï Ï Ã ÌÖ È Ã Û ® ° Õ ¯ ¯ ®  Õ ¯ ¯ ® µ Õ ¯ ¯ ® µ Õ ¯ ¯ ®  Õ ¯ ¯Ü Ê Ó Ø ³ ° ¯ ® ¬ ® ®  ® ¯ ± ° ° ¯ µÖ ÉÖ È Ã Û ® ³ Õ ¯ ¯ ® ² Õ ¯ ¯ ® ± Õ ¯ ¯ ® ± Õ ¯ ¯ ® ² Õ ¯ ¯Ü Ê Ó Ø ® ® °  µ ´ ´ ¬ ² ´ ° ± ® ¯

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



a b c d ª

f g h i d j k l m b n o p mq g h i r g s t u k v w p m f b x y qz { i | } p i b i d ~ f b | n r b x } � �z � { d n i ~ � g � b � o � p i d { n u � h o q g n � � � p { h e j j v � � t ¶ � b q qp { i d z g o d ~ � m �Ý Á À Â Ã Ä ÂÅ Æ Ç È É Ê Â Ê Ä Ë Ì Í Ã Ä Î É È Ï Æ Ð Ç Ñ È Ã Ò Ì Å Ê Â Ã Ó¯ ¬ Ô ° ´ Ô ®° ¯ ® ± ² ° ® µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ² °¯ ® Õ ¯ ¯ ° ® µ µ ² ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ³ °¯ ° Õ ¯ ¯ ® ® µ ° ± ° ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ³ ±¯ µ Õ ¯ ¯ ¯ ° µ ² ® µ µ  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ´ ¯  Õ ¯ ¯ ¯ ³ ° ´  ´ µ µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ² ¯ ¬¯ ± Õ ¯ ¯ ® ® ° ® ¯ µ °  ® ± ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ° ¬ ²¯ ³ Õ ¯ ¯ ® ® µ ¯ ¬ ° ® µ ¬ ¬ ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ µ µ ´¯ ² Õ ¯ ¯ ® µ ±  ¯ ¬ ® ² ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ² ¯ ¬¯ ´ Õ ¯ ¯ µ ° ² µ ² ® ¯ ¬ ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¬  ¬¯ ¬ Õ ¯ ¯ ® ® ¬ µ µ ® ®  ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ®  ´® ¯ Õ ¯ ¯ ¯ ® ² ® ´ ´ ´ ¬ ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¬ ¯ ® ® Õ ¯ ¯ ¯ ® ³ ² ° ® ¯ ² ¬ ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ´ ² ³® ° Ö É ¯ ® ´ ³  ® ¯ ¯ ® ¯ ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¯ ³ ±® µ Õ ¯ ¯ ¯ ® ¬ ¯ ² ® µ µ ® ® ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ® ± °®  Õ ¯ ¯ ® ° ® ± ¯ ® ¯ µ ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° µ ± ® ± Õ ¯ ¯ ° ° µ µ ´ ² ³ ² ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ °  ´ ²® ³ Õ ¯ ¯ ¯ ° µ ² ¬ ± ² ±  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ °  ¬ ¯® ² Õ ¯ ¯ ¯ °  ³ ²  ¯ ± ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ± ± ´® ´ Õ ¯ ¯ ¯ ® ³ ± ® ° ° µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ² ¯ µ® ¬ Õ ¯ ¯ ¯ ® ± ° ± ® ² µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ± ² °° ¯ Õ ¯ ¯ ¯ ´ ® ± ®  ° ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ´ ± ³° ® Õ ¯ ¯ ¯ ² ± ´ ° ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ² ³ ²° ° Õ ¯ ¯ ¯ ± ´   ® ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ³ ¯ ±° µ Õ ¯ ¯ ¯  ® ´ ° ° ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯   °Å Ê Â Ã Ó µ µ µ ³ ¬ µ ´ ® µ ® ² ®  ² ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ¬ ² ³ Ö È Ä Ë È × Â ¯ Ø ® Ù ¬ ° Ø ¬ Ù µ Ø µ Ù µ Ø ² Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ ÙÚ ÉÖ È Ã Û ¯ ± Õ ¯ ¯ ¯ ² Õ ¯ ¯ ¯ ³ Õ ¯ ¯ ¯ ± Õ ¯ ¯ ¯ ² Õ ¯ ¯Ü Ê Ó Ø ® ® µ ±  ¯ ® µ ¬ ® ± ¬ µ ² ¯ ¬É Æ Ï Ï Ã ÌÖ È Ã Û ®  Õ ¯ ¯ ®  Õ ¯ ¯ ® µ Õ ¯ ¯ ® µ Õ ¯ ¯ ®  Õ ¯ ¯Ü Ê Ó Ø ® ° ® ± ¯ ® µ µ ® ® ° ° µ ± Ö ÉÖ È Ã Û ® ± Õ ¯ ¯ ® ² Õ ¯ ¯ ® ± Õ ¯ ¯ ® ± Õ ¯ ¯ ® ² Õ ¯ ¯Ü Ê Ó Ø ° °  ³ ² ² ³ ² ® ° ± ± ´

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



a b c d �

f g h i d j k l m b n o p mq g h i r g s t u k v w p m f b x y qz { i | } p i b i d ~ f b | n r b x } � �z � { d n i ~ � g � b � o � p i d { n u � h o q g n � � � p { h e j j v � � t ¶ � b q qp { i d z g o d ~ � m �Ý Á À Â Ã Ä ÂÅ Æ Ç È É Ê Â Ê Ä Ë Ì Í Ã Ä Î É È Ï Æ Ð Ç Ñ È Ã Ò Ì Å Ê Â Ã Ó¯ ¬ Ô ° ¬ Ô ®° ¯ µ ¯ ¬ ° ® ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ µ ° °¯ ® Õ ¯ ¯ ¯ ® ´ ® ° ® ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¬ ±¯ ° Õ ¯ ¯ ¯ ® ® ¬  ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® µ °¯ µ Õ ¯ ¯ ¯ ® ° µ ± ® ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ®  µ¯  Õ ¯ ¯ ¯ ° ± ³ ¬ ® ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ² ²¯ ± Õ ¯ ¯ ¯ ³ µ ² µ ¬ ° ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ² ¯ µ¯ ³ Õ ¯ ¯ ¯ ¬  ® ³ ² µ ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¯  ¯¯ ² Õ ¯ ¯ ¯ ® °  ± µ ³ µ  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® µ ® ±¯ ´ Õ ¯ ¯ ® ®  ´  µ ³ µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ± ± ®¯ ¬ Õ ¯ ¯  ® ³ ° ° µ ¯ µ ® ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ³ ´ ²® ¯ Õ ¯ ¯ µ ® ² ® µ  ¬ µ ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ´ ¯ °® ® Õ ¯ ¯ ´ ® ¬  µ µ ¬ ° ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¯ ® ³® ° Ö É ® ° ¯ ° ¯ µ ² ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¯ ² ´® µ Õ ¯ ¯ µ ® ¬ µ ± ® ¬ ° ° ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¬ ² ¬®  Õ ¯ ¯ ¯ ® ¬  ® ° ¯ ® µ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¬ ² ® ± Õ ¯ ¯ ² ° ¯ ¬ ¬ ° ³ ° ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ® ± ´® ³ Õ ¯ ¯ ® ® ¬ ± ± ° µ ® ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¬ ¬ ²® ² Õ ¯ ¯ ¯ ® ¬ ® ± ® ° ® ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ¬  ±® ´ Õ ¯ ¯ ® ® ³ ¯  ³ ® ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ³ µ ¯® ¬ Õ ¯ ¯ ¯ ® ® ± ³ ° ® ® ² ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ® ® ¬ ° ¯ Õ ¯ ¯ ® µ ¬ ° ³ ° ± ® ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¬ ² ¬° ® Õ ¯ ¯ µ ² ´ ® µ ® ´ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ´ ¯ ±° ° Õ ¯ ¯ ¯ ³ ±  µ ± ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ³ ³ °° µ Õ ¯ ¯ ¯  ²  ³ ¬ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  ´ ¬Å Ê Â Ã Ó  ± ° ´ ¯ µ µ ± ® ¬  ² ³ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ° ¬ ¯ ² µÖ È Ä Ë È × Â ¯ Ø ° Ù ¬ ³ Ø  Ù ® Ø ´ Ù ® Ø ³ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ Ù ¯ Ø ¯ ÙÚ ÉÖ È Ã Û ¯ ¬ Õ ¯ ¯ ¯ ¬ Õ ¯ ¯ ¯ ³ Õ ¯ ¯ ¯ ² Õ ¯ ¯ ¯ ¬ Õ ¯ ¯Ü Ê Ó Ø  ® ³ ° ° ³ ² µ  ® ³ ´ ²É Æ Ï Ï Ã ÌÖ È Ã Û ® ® Õ ¯ ¯ ® ° Õ ¯ ¯ ® ® Õ ¯ ¯ ® ® Õ ¯ ¯ ® ° Õ ¯ ¯Ü Ê Ó Ø ´ ° ¯ ° ¯ µ ¬ ° ³ ° ¯ ² ´Ö ÉÖ È Ã Û ° ¯ Õ ¯ ¯ ® ± Õ ¯ ¯ ® ± Õ ¯ ¯ ® ± Õ ¯ ¯ ® ± Õ ¯ ¯Ü Ê Ó Ø ® µ ° ¯ ¬ ¬ ° ³ ° ³ ° ® ± ´

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



a b c d ©

f g h i d j k l m b n o p mq g h i r g s t u k v w p m f b x y qz { i | } p i b i d ~ f b | n r b x } � �z � { d n i ~ � g � b � o � p i d { n u � h o q g n � � � p { h e j j v � � t ¶ � b q qp { i d z g o d ~ � m �Þ ß à á â ã áä å æ ç è é á é ã ê ë ì â ã í è ç î å ï æ ð ç â ñ ë ä é á â òó ô õ ö ó õ ÷ø ó ö ÷ ù ø ú ó ó ó ó ó ó ó ó ó ö ø öó ÷ û ó ó ó ÷ ü ú ú ý ó ó ó ó ó ó ó ó ó ÷ ô ýó ø û ó ó ó ÷ ú ø ó ù ó ó ó ó ó ó ó ó ó ÷ ú üó ö û ó ó ó ÷ ÷ ÷ þ ú ó ó ó ó ó ó ó ó ó ÷ ø óó þ û ó ó ó ÷ ö ø ø ø ó ó ó ó ó ó ó ó ó ÷ ö ùó ú û ó ó ó ø ù ü ú ÷ ø ó ó ó ó ó ó ó ó ó ø ü úó ù û ó ó ó þ ô þ ÷ þ ÷ ù ó ó ó ó ó ó ó ó ó ú ø þó ý û ó ó ó ù ú ö ÷ ó ÷ þ ó ó ó ó ó ó ó ó ó ù ý ýó ü û ó ó ÷ ü ü ô ÷ ó ÷ ý ó ó ó ó ó ó ó ó ó ô ÷ ýó ô û ó ó ó ÷ ø ø ý ÷ ø ÷ ù ó ó ó ó ó ó ó ó ó ÷ ø ú ú÷ ó û ó ó ó ÷ ý ó ý ÷ ø ÷ þ ó ó ó ó ó ó ó ó ó ÷ ý ö ö÷ ÷ û ó ó ÷ ÷ ü ÷ ÷ ÷ ü ÷ ù ó ó ó ó ó ó ó ó ó ÷ ü þ ù÷ ø ÿ è ø ø ÷ ö þ ø ý ÷ ø ó ó ó ó ó ó ó ó ó ø ÷ ý ú÷ ö û ó ó ó ÷ ü ü ö ÷ ø ø ø ó ó ó ó ó ó ó ó ó ÷ ô ÷ ý÷ þ û ó ó ø ÷ ý ù ü ü ø ö ó ó ó ó ó ó ó ó ó ÷ ü ó ÷÷ ú û ó ó ÷ ÷ ù ý ü ý ø ó ó ó ó ó ó ó ó ó ó ÷ ý ó ù÷ ù û ó ó ó ÷ ù ý ý ÷ ó ø ö ó ó ó ó ó ó ó ó ó ÷ ý ÷ ó÷ ý û ó ó ö ÷ ý ó ù ô ÷ ý ó ó ó ó ó ó ó ó ó ÷ ý ö ú÷ ü û ó ó ó ÷ þ ø ö ÷ þ ÷ ö ó ó ó ó ó ó ó ó ó ÷ þ ú ó÷ ô û ó ó ó ÷ ó ú ÷ ù ø ÷ ó ó ó ó ó ó ó ó ó ÷ ó ý üø ó û ó ó ó ý ý ü ÷ ó ÷ þ ó ó ó ó ó ó ó ó ó ü ó øø ÷ û ó ó ó ú ø ø ú ÷ ö ó ó ó ó ó ó ó ó ó ú þ óø ø û ó ó ó þ ö ó ö ÷ ó ó ó ó ó ó ó ó ó ó þ þ öø ö û ó ó ó ø ù ÷ ø ÷ ú ó ó ó ó ó ó ó ó ó ø ý üä é á â ò ÷ ó ø ö ø ú ù ø ó ý ö ö ö ó ó ó ó ó ó ó ó ó ø ö ü ó ùÿ ç ã ê ç � á ó � ó � ô ý � ý � ó � ô � ÷ � þ � ó � ó � ó � ó � ó � ó � ó � ó � ó � ó � ó � ó � ó � ó � ó � ó � ó � ó �� èÿ ç â � ó ü û ó ó ó ô û ó ó ó ù û ó ó ó ü û ó ó ó ô û ó ó� é ò � ÷ ÷ ø ø ý ÷ þ ÷ ý ÷ ø ú úè å î î â ëÿ ç â � ÷ ø û ó ó ÷ ø û ó ó ÷ ø û ó ó ÷ þ û ó ó ÷ ø û ó ó� é ò � ø ø ÷ ö þ ø ý ø ö ø ÷ ý úÿ èÿ ç â � ÷ ý û ó ó ÷ ý û ó ó ÷ ü û ó ó ÷ ù û ó ó ÷ ý û ó ó� é ò � ö ÷ ý ó ù ÷ þ ø ö ÷ ý ö ú

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



Route 24 NB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Thursday 9/27/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, September 27, 2012 0:00:00 NB All 4 Lanes 88 0.7 71 7 2 8 0 40.9 40.6 63.9 73.0 0 0 0 1 2 3 12 4 20 21 18 5 2 0 0

Thursday, September 27, 2012 0:15:00 NB All 4 Lanes 65 0.5 52 10 0 3 0 55.4 55.1 62.9 72.0 0 1 0 0 2 6 5 5 16 13 12 4 1 0 0

Thursday, September 27, 2012 0:30:00 NB All 4 Lanes 71 0.5 58 9 2 2 0 50.7 50.4 61.3 72.8 0 0 0 1 2 10 7 12 13 11 10 3 1 1 0

Thursday, September 27, 2012 0:45:00 NB All 4 Lanes 53 0.4 45 3 1 4 0 67.9 67.6 63.2 72.3 0 0 0 1 1 3 4 8 12 10 9 3 0 0 2

Thursday, September 27, 2012 1:00:00 NB All 4 Lanes 58 0.6 39 5 3 11 0 62.1 61.7 62.2 70.0 0 0 0 0 2 5 6 8 15 13 3 5 1 0 0

Thursday, September 27, 2012 1:15:00 NB All 4 Lanes 48 0.4 36 4 3 5 0 75.0 74.7 63.7 71.0 0 0 0 2 1 2 0 6 15 12 5 3 2 0 0

Thursday, September 27, 2012 1:30:00 NB All 4 Lanes 38 0.4 23 4 1 10 0 94.7 94.3 61.9 69.5 0 0 0 0 1 3 4 6 14 5 3 1 1 0 0

Thursday, September 27, 2012 1:45:00 NB All 4 Lanes 39 0.3 32 2 1 4 0 92.3 92.0 64.1 70.0 0 0 0 0 0 2 4 2 14 11 4 1 1 0 0

Thursday, September 27, 2012 2:00:00 NB All 4 Lanes 47 0.4 37 0 6 4 0 76.6 76.3 62.7 70.3 0 0 0 0 1 4 1 7 14 12 7 1 0 0 0

Thursday, September 27, 2012 2:15:00 NB All 4 Lanes 67 0.5 57 2 4 4 0 53.7 53.4 63.3 70.5 0 0 0 1 3 2 2 11 19 19 7 2 1 0 0

Thursday, September 27, 2012 2:30:00 NB All 4 Lanes 57 0.5 38 7 4 8 0 63.2 62.8 64.5 72.5 0 0 1 0 1 0 5 4 16 18 9 1 2 0 0

Thursday, September 27, 2012 2:45:00 NB All 4 Lanes 38 0.3 28 3 4 3 0 94.7 94.4 62.0 70.0 0 0 0 0 1 3 2 11 9 6 4 2 0 0 0

Thursday, September 27, 2012 3:00:00 NB All 4 Lanes 49 0.5 31 5 5 8 0 73.5 73.1 63.7 72.0 0 0 0 1 0 2 4 5 14 11 7 5 0 0 0

Thursday, September 27, 2012 3:15:00 NB All 4 Lanes 54 0.6 31 12 1 10 0 66.7 66.3 62.0 71.0 0 0 0 1 1 5 6 4 12 15 8 2 0 0 0

Thursday, September 27, 2012 3:30:00 NB All 4 Lanes 65 0.7 40 8 7 10 0 55.4 55.0 60.9 70.7 0 0 2 4 3 2 4 4 19 16 8 3 0 0 0

Thursday, September 27, 2012 3:45:00 NB All 4 Lanes 82 0.8 57 7 7 11 0 43.9 43.6 63.3 73.0 0 0 0 1 4 6 6 8 16 17 18 2 4 0 0

Thursday, September 27, 2012 4:00:00 NB All 4 Lanes 107 0.9 77 10 12 8 0 33.6 33.3 64.6 72.8 0 0 0 1 5 1 4 11 33 29 14 7 0 2 0

Thursday, September 27, 2012 4:15:00 NB All 4 Lanes 127 1.0 96 11 14 6 0 28.3 28.1 66.7 73.8 0 0 0 0 0 1 8 7 32 37 29 11 2 0 0

Thursday, September 27, 2012 4:30:00 NB All 4 Lanes 215 1.7 149 33 18 14 1 16.7 16.5 66.6 74.4 0 0 0 0 2 6 9 15 46 65 48 19 4 1 0

Thursday, September 27, 2012 4:45:00 NB All 4 Lanes 282 2.0 200 47 26 9 0 12.8 12.5 68.4 75.2 0 0 0 0 2 4 7 12 59 83 71 32 10 2 0

Thursday, September 27, 2012 5:00:00 NB All 4 Lanes 390 2.9 283 65 26 16 0 9.2 9.0 67.9 76.0 0 0 1 2 4 6 11 24 80 97 88 60 14 3 0

Thursday, September 27, 2012 5:15:00 NB All 4 Lanes 549 3.8 384 120 35 10 0 6.6 6.3 68.6 76.2 0 0 0 1 3 8 20 26 100 127 148 98 17 1 0

Thursday, September 27, 2012 5:30:00 NB All 4 Lanes 809 5.9 555 179 53 22 0 4.5 4.2 68.1 75.9 0 0 5 3 5 14 34 44 145 176 229 141 11 2 0

Thursday, September 27, 2012 5:45:00 NB All 4 Lanes 1075 7.6 752 236 72 15 0 3.3 3.1 67.2 73.7 0 0 0 0 7 19 39 66 204 354 279 100 6 1 0

Thursday, September 27, 2012 6:00:00 NB All 4 Lanes 1140 8.2 763 259 101 17 0 3.2 2.9 66.9 74.2 0 0 0 1 8 30 55 77 209 332 302 118 8 0 0

Thursday, September 27, 2012 6:15:00 NB All 4 Lanes 1074 8.0 778 182 92 22 0 3.4 3.1 65.1 72.9 0 0 1 2 14 22 88 109 246 267 242 80 3 0 0

Thursday, September 27, 2012 6:30:00 NB All 4 Lanes 1169 8.7 853 185 103 28 0 3.1 2.8 65.5 72.7 0 0 1 2 17 24 67 106 279 318 273 76 6 0 0

Thursday, September 27, 2012 6:45:00 NB All 4 Lanes 1231 8.7 940 180 87 24 0 2.9 2.7 66.7 74.5 2 0 0 0 16 46 50 84 238 319 328 134 14 0 0

Thursday, September 27, 2012 7:00:00 NB All 4 Lanes 1262 8.7 1001 162 77 22 0 2.9 2.6 67.7 75.4 0 1 3 1 13 25 84 69 198 266 385 187 26 3 1

Thursday, September 27, 2012 7:15:00 NB All 4 Lanes 1272 9.0 1043 132 68 29 0 2.8 2.6 66.5 75.1 0 0 0 1 14 56 91 110 207 272 321 177 20 3 0

Thursday, September 27, 2012 7:30:00 NB All 4 Lanes 1297 9.1 1072 142 51 32 0 2.8 2.5 65.9 74.2 0 0 0 2 19 54 91 109 257 280 334 144 7 0 0

Thursday, September 27, 2012 7:45:00 NB All 4 Lanes 1290 9.0 1084 115 67 23 1 2.8 2.5 66.4 74.6 0 0 3 6 17 51 69 99 226 296 354 147 22 0 0

Thursday, September 27, 2012 8:00:00 NB All 4 Lanes 1315 9.3 1056 140 92 26 1 2.7 2.5 66.3 74.3 1 0 0 4 12 55 80 98 233 298 375 140 18 1 0

Thursday, September 27, 2012 8:15:00 NB All 4 Lanes 1127 8.2 931 102 54 40 0 3.2 2.9 66.7 75.3 0 0 4 4 18 46 67 69 182 252 294 181 10 0 0

Thursday, September 27, 2012 8:30:00 NB All 4 Lanes 1061 7.6 875 106 58 22 0 3.4 3.1 66.1 75.4 0 0 1 6 20 55 66 80 202 221 236 144 29 1 0

Thursday, September 27, 2012 8:45:00 NB All 4 Lanes 1161 8.2 946 127 69 19 0 3.1 2.8 66.2 74.7 0 0 0 1 14 52 78 92 206 255 297 150 14 1 1

Thursday, September 27, 2012 9:00:00 NB All 4 Lanes 970 7.1 783 100 57 29 1 3.7 3.4 65.5 75.0 0 0 0 3 14 59 79 83 173 182 231 126 18 2 0

Thursday, September 27, 2012 9:15:00 NB All 4 Lanes 879 6.6 717 78 53 31 0 4.1 3.8 65.4 75.1 0 0 3 2 4 52 65 97 163 176 183 120 14 0 0

Thursday, September 27, 2012 9:30:00 NB All 4 Lanes 801 5.9 635 87 55 24 0 4.5 4.2 65.7 74.8 0 0 0 2 11 33 53 94 148 158 190 97 15 0 0

Thursday, September 27, 2012 9:45:00 NB All 4 Lanes 763 6.0 572 95 58 38 0 4.7 4.4 65.5 74.5 0 0 0 4 8 32 57 84 155 157 169 80 13 3 1

Thursday, September 27, 2012 10:00:00 NB All 4 Lanes 692 5.1 547 73 47 25 0 5.2 4.9 66.1 74.9 1 0 0 5 8 20 36 72 137 167 146 88 10 1 1

Thursday, September 27, 2012 10:15:00 NB All 4 Lanes 680 5.3 532 63 51 34 0 5.3 5.0 65.2 74.2 0 0 0 1 9 36 43 74 144 158 126 72 15 1 1

Thursday, September 27, 2012 10:30:00 NB All 4 Lanes 649 5.1 485 78 59 27 0 5.5 5.3 64.9 74.3 0 0 1 7 12 24 48 69 125 171 107 81 3 0 1

Thursday, September 27, 2012 10:45:00 NB All 4 Lanes 691 5.5 538 67 52 33 1 5.2 4.9 64.3 73.7 0 0 2 17 12 28 49 68 160 136 149 52 17 1 0

Thursday, September 27, 2012 11:00:00 NB All 4 Lanes 632 5.2 463 72 60 36 1 5.7 5.4 64.7 74.2 0 0 1 8 18 27 42 59 135 148 110 73 9 2 0

Thursday, September 27, 2012 11:15:00 NB All 4 Lanes 608 4.7 462 72 44 30 0 5.9 5.6 65.0 73.5 0 0 0 3 4 30 44 56 155 129 126 52 7 2 0

Thursday, September 27, 2012 11:30:00 NB All 4 Lanes 618 4.9 457 74 57 30 0 5.8 5.5 64.5 73.1 0 0 0 6 9 27 43 64 146 145 120 54 4 0 0

Thursday, September 27, 2012 11:45:00 NB All 4 Lanes 624 4.7 503 52 48 21 0 5.8 5.5 65.1 74.8 0 0 1 5 18 32 38 49 140 137 113 73 17 1 0

Thursday, September 27, 2012 12:00:00 NB All 4 Lanes 636 5.1 478 73 60 25 0 5.7 5.4 63.6 73.4 5 3 2 2 9 26 61 92 131 135 97 59 14 0 0

SpeedVehicle Classification



Route 24 NB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Thursday 9/27/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, September 27, 2012 12:15:00 NB All 4 Lanes 585 4.5 445 71 49 20 0 6.2 5.9 64.8 74.2 0 0 0 1 10 25 43 76 126 122 110 61 11 0 0

Thursday, September 27, 2012 12:30:00 NB All 4 Lanes 645 5.3 463 85 61 35 1 5.6 5.3 64.3 73.0 0 0 1 5 16 23 52 76 150 133 135 45 9 0 0

Thursday, September 27, 2012 12:45:00 NB All 4 Lanes 656 5.1 493 83 53 27 0 5.5 5.2 64.7 73.2 0 0 0 1 20 30 46 53 148 170 129 54 3 2 0

Thursday, September 27, 2012 13:00:00 NB All 4 Lanes 578 4.7 427 73 49 29 0 6.2 5.9 63.9 73.2 0 0 4 5 16 25 46 71 97 166 95 47 4 2 0

Thursday, September 27, 2012 13:15:00 NB All 4 Lanes 625 4.9 474 78 54 19 0 5.8 5.5 63.5 72.9 1 0 2 3 25 39 43 55 156 141 117 36 7 0 0

Thursday, September 27, 2012 13:30:00 NB All 4 Lanes 636 5.0 480 81 48 27 0 5.7 5.4 63.8 73.2 0 0 0 7 17 37 60 58 134 148 124 41 8 2 0

Thursday, September 27, 2012 13:45:00 NB All 4 Lanes 657 5.4 490 68 65 34 0 5.5 5.2 64.2 73.7 0 0 1 6 17 44 55 55 124 158 126 55 14 2 0

Thursday, September 27, 2012 14:00:00 NB All 4 Lanes 672 5.1 527 65 58 21 1 5.4 5.1 65.1 73.9 0 0 0 7 15 27 35 63 148 160 131 68 16 2 0

Thursday, September 27, 2012 14:15:00 NB All 4 Lanes 643 5.1 482 81 56 24 0 5.6 5.3 64.1 73.6 0 0 3 4 18 35 47 70 138 149 118 52 6 2 1

Thursday, September 27, 2012 14:30:00 NB All 4 Lanes 732 5.4 580 91 46 15 0 4.9 4.7 64.5 73.6 0 1 0 5 16 50 56 52 147 178 150 67 9 1 0

Thursday, September 27, 2012 14:45:00 NB All 4 Lanes 736 5.8 565 78 72 21 0 4.9 4.6 64.1 74.5 0 0 0 9 18 56 64 57 153 155 129 79 16 0 0

Thursday, September 27, 2012 15:00:00 NB All 4 Lanes 767 5.9 594 102 54 16 1 4.7 4.4 64.2 74.3 1 0 4 14 15 53 61 73 139 158 148 94 7 0 0

Thursday, September 27, 2012 15:15:00 NB All 4 Lanes 745 5.7 582 91 48 24 0 4.8 4.6 64.6 75.3 1 0 1 5 26 66 59 62 118 136 151 92 25 3 0

Thursday, September 27, 2012 15:30:00 NB All 4 Lanes 869 6.3 702 103 44 20 0 4.1 3.9 65.8 75.6 0 0 0 0 8 53 85 73 137 185 175 119 31 1 2

Thursday, September 27, 2012 15:45:00 NB All 4 Lanes 804 6.0 637 97 59 10 1 4.5 4.2 64.4 74.8 0 0 1 9 25 45 70 83 140 168 148 98 15 1 1

Thursday, September 27, 2012 16:00:00 NB All 4 Lanes 851 6.4 671 107 55 18 0 4.2 4.0 63.8 73.6 0 0 2 11 28 53 84 79 141 188 164 83 18 0 0

Thursday, September 27, 2012 16:15:00 NB All 4 Lanes 792 5.9 610 115 49 18 0 4.5 4.3 64.7 75.2 0 0 0 1 17 60 75 88 134 152 140 99 17 6 3

Thursday, September 27, 2012 16:30:00 NB All 4 Lanes 869 6.4 698 114 50 7 0 4.1 3.9 63.2 73.1 1 3 6 9 32 53 80 82 157 205 167 63 9 2 0

Thursday, September 27, 2012 16:45:00 NB All 4 Lanes 812 5.7 689 79 35 9 0 4.4 4.2 65.3 74.9 0 0 0 6 21 43 68 71 129 176 179 95 20 2 2

Thursday, September 27, 2012 17:00:00 NB All 4 Lanes 825 5.9 686 79 42 18 0 4.4 4.1 65.4 75.3 0 0 0 3 8 43 90 85 129 157 175 102 29 4 0

Thursday, September 27, 2012 17:15:00 NB All 4 Lanes 775 5.6 647 91 27 10 0 4.6 4.4 63.9 73.5 0 0 0 3 21 56 72 71 146 175 162 59 9 1 0

Thursday, September 27, 2012 17:30:00 NB All 4 Lanes 888 6.2 737 108 33 10 0 4.1 3.8 65.1 74.3 0 0 2 1 10 59 71 82 149 193 204 104 13 0 0

Thursday, September 27, 2012 17:45:00 NB All 4 Lanes 774 5.4 641 91 29 13 0 4.7 4.4 65.6 75.0 0 0 0 1 13 39 73 79 115 152 187 92 22 1 0

Thursday, September 27, 2012 18:00:00 NB All 4 Lanes 715 5.0 585 94 27 9 0 5.0 4.8 65.6 75.5 0 0 0 7 14 38 76 54 111 123 169 98 22 2 1

Thursday, September 27, 2012 18:15:00 NB All 4 Lanes 702 5.0 603 61 29 9 0 5.1 4.9 64.4 75.1 0 0 0 9 16 47 75 65 122 137 123 97 11 0 0

Thursday, September 27, 2012 18:30:00 NB All 4 Lanes 647 4.6 548 68 24 7 0 5.6 5.3 64.0 74.1 0 0 0 3 24 48 60 57 105 131 151 62 6 0 0

Thursday, September 27, 2012 18:45:00 NB All 4 Lanes 578 4.1 491 56 18 13 0 6.2 6.0 64.9 74.8 0 0 0 0 7 44 56 64 92 115 118 65 16 0 1

Thursday, September 27, 2012 19:00:00 NB All 4 Lanes 513 3.8 435 44 18 16 0 7.0 6.8 64.7 74.0 0 0 0 4 12 31 43 44 105 117 101 47 6 1 2

Thursday, September 27, 2012 19:15:00 NB All 4 Lanes 432 3.1 355 56 13 8 0 8.3 8.1 64.0 73.4 0 0 0 1 16 31 29 53 81 91 85 34 11 0 0

Thursday, September 27, 2012 19:30:00 NB All 4 Lanes 392 3.0 325 34 20 13 0 9.2 8.9 62.8 72.6 0 0 3 5 7 32 42 37 89 80 62 29 3 2 1

Thursday, September 27, 2012 19:45:00 NB All 4 Lanes 433 3.3 360 46 14 13 0 8.3 8.0 63.1 73.1 0 0 0 5 11 35 45 42 96 93 72 30 4 0 0

Thursday, September 27, 2012 20:00:00 NB All 4 Lanes 369 2.7 315 32 11 11 0 9.8 9.5 64.0 73.6 0 0 2 3 8 21 19 47 84 81 73 24 6 1 0

Thursday, September 27, 2012 20:15:00 NB All 4 Lanes 355 2.6 287 44 11 13 0 10.1 9.9 63.7 72.0 0 0 1 2 10 16 34 34 86 93 47 22 9 0 1

Thursday, September 27, 2012 20:30:00 NB All 4 Lanes 291 2.1 247 29 7 8 0 12.4 12.1 63.7 73.4 0 0 0 1 8 19 30 36 56 64 47 24 3 1 2

Thursday, September 27, 2012 20:45:00 NB All 4 Lanes 293 2.2 250 23 12 8 0 12.3 12.0 63.1 73.1 0 0 2 1 13 17 26 24 66 76 47 18 3 0 0

Thursday, September 27, 2012 21:00:00 NB All 4 Lanes 316 2.4 272 25 7 12 0 11.4 11.1 62.7 72.1 0 0 1 2 11 29 27 28 70 76 48 22 2 0 0

Thursday, September 27, 2012 21:15:00 NB All 4 Lanes 289 2.0 254 30 3 2 0 12.5 12.2 63.6 73.3 0 0 0 2 15 22 25 21 51 68 57 22 3 3 0

Thursday, September 27, 2012 21:30:00 NB All 4 Lanes 281 2.1 246 18 10 7 0 12.8 12.5 62.6 73.2 0 0 0 2 16 18 29 28 64 61 37 17 8 1 0

Thursday, September 27, 2012 21:45:00 NB All 4 Lanes 231 1.7 199 22 6 4 0 15.6 15.3 63.0 72.4 0 0 0 4 11 17 15 21 50 58 44 8 3 0 0

Thursday, September 27, 2012 22:00:00 NB All 4 Lanes 199 1.4 169 23 3 4 0 18.1 17.8 63.9 73.0 0 0 0 3 4 7 23 17 52 47 32 9 2 3 0

Thursday, September 27, 2012 22:15:00 NB All 4 Lanes 172 1.3 143 17 7 5 0 20.9 20.7 62.3 71.5 0 0 1 0 6 16 14 24 30 41 31 8 0 0 1

Thursday, September 27, 2012 22:30:00 NB All 4 Lanes 165 1.2 137 22 3 3 0 21.8 21.6 63.1 73.0 0 0 0 0 7 9 10 28 38 34 28 10 1 0 0

Thursday, September 27, 2012 22:45:00 NB All 4 Lanes 163 1.2 146 13 2 2 0 22.1 21.8 62.4 72.5 0 0 0 2 11 9 19 21 23 38 30 8 2 0 0

Thursday, September 27, 2012 23:00:00 NB All 4 Lanes 134 0.9 114 14 2 4 0 26.9 26.6 67.4 76.3 0 0 0 0 2 4 9 14 22 33 26 16 6 0 2

Thursday, September 27, 2012 23:15:00 NB All 4 Lanes 115 0.9 100 10 2 3 0 31.3 31.0 61.5 73.3 0 0 2 3 6 12 10 10 23 20 19 7 2 1 0

Thursday, September 27, 2012 23:30:00 NB All 4 Lanes 119 0.9 104 10 2 3 0 30.3 30.0 62.1 74.0 0 0 1 1 8 7 11 17 26 20 14 12 2 0 0

Thursday, September 27, 2012 23:45:00 NB All 4 Lanes 109 0.8 96 6 4 3 0 33.0 32.8 63.5 70.9 0 0 0 0 1 8 10 9 31 28 17 4 1 0 0

Totals 53064 4.1 41786 6436 3318 1517 10 18.3 18.0 64.5 73.6 13 9 72 291 1027 2610 3920 4782 10260 12003 11488 5614 863 84 28

Vehicle Classification Speed



Route 24 NB

north of I-495 Ramps  

City, State: Bridgewater, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 H  

Date: Thursday 9/27/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:15 AM 5174 9.1 4255 529 278 110 2 2.8 2.5  

MID-DAY 10:00 AM 2712 5.3 2102 281 209 119 1 5.3 5.0

PM 4:00 PM 3324 6.1 2668 415 189 52 0 4.3 4.1

Vehicle Classification



Route 24 NB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Friday 9/28/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, September 28, 2012 0:00:00 NB All 4 Lanes 91 0.7 79 4 1 7 0 39.6 39.3 63.1 71.8 0 0 0 0 2 2 13 11 23 17 19 3 1 0 0

Friday, September 28, 2012 0:15:00 NB All 4 Lanes 88 0.7 74 8 1 5 0 40.9 40.6 62.7 70.5 0 0 0 0 1 6 7 13 28 19 10 2 2 0 0

Friday, September 28, 2012 0:30:00 NB All 4 Lanes 58 0.4 50 4 1 3 0 62.1 61.8 62.0 71.5 0 0 0 2 2 5 3 9 16 10 7 4 0 0 0

Friday, September 28, 2012 0:45:00 NB All 4 Lanes 58 0.5 44 6 4 4 0 62.1 61.8 61.3 70.3 0 0 0 0 3 6 5 9 16 9 6 3 1 0 0

Friday, September 28, 2012 1:00:00 NB All 4 Lanes 45 0.4 35 3 2 5 0 80.0 79.7 58.8 68.0 0 0 0 3 4 3 4 5 11 11 3 1 0 0 0

Friday, September 28, 2012 1:15:00 NB All 4 Lanes 50 0.5 34 7 2 7 0 72.0 71.7 61.8 70.0 0 0 0 0 0 6 6 8 9 14 5 1 0 0 1

Friday, September 28, 2012 1:30:00 NB All 4 Lanes 40 0.4 30 5 0 5 0 90.0 89.7 63.0 69.5 0 0 0 0 0 2 5 5 13 11 4 0 0 0 0

Friday, September 28, 2012 1:45:00 NB All 4 Lanes 51 0.4 40 6 1 4 0 70.6 70.3 60.9 71.0 0 0 0 1 4 5 5 5 10 12 7 2 0 0 0

Friday, September 28, 2012 2:00:00 NB All 4 Lanes 51 0.4 39 4 3 5 0 70.6 70.3 64.4 71.0 0 0 0 2 1 1 3 4 15 13 10 2 0 0 0

Friday, September 28, 2012 2:15:00 NB All 4 Lanes 73 0.5 62 3 3 5 0 49.3 49.0 65.2 72.7 0 0 0 0 2 1 5 5 19 20 13 6 2 0 0

Friday, September 28, 2012 2:30:00 NB All 4 Lanes 48 0.4 37 3 4 4 0 75.0 74.7 62.3 70.7 0 0 1 0 2 3 5 2 16 10 6 3 0 0 0

Friday, September 28, 2012 2:45:00 NB All 4 Lanes 40 0.4 25 3 4 8 0 90.0 89.6 64.9 72.5 0 0 0 2 0 1 0 6 13 6 9 1 2 0 0

Friday, September 28, 2012 3:00:00 NB All 4 Lanes 49 0.4 36 4 1 8 0 55.1 54.8 63.6 71.0 0 0 0 0 1 3 3 5 13 15 6 2 1 0 0

Friday, September 28, 2012 3:15:00 NB All 4 Lanes 55 0.5 37 3 5 10 0 65.5 65.1 63.4 71.5 0 0 0 0 4 1 3 5 16 13 12 1 0 0 0

Friday, September 28, 2012 3:30:00 NB All 4 Lanes 64 0.5 52 4 2 6 0 56.3 56.0 63.8 70.8 0 0 0 0 1 1 6 7 22 15 11 0 1 0 0

Friday, September 28, 2012 3:45:00 NB All 4 Lanes 92 0.8 65 9 11 7 0 39.1 38.8 64.0 72.2 0 0 0 1 0 5 3 12 32 18 17 2 2 0 0

Friday, September 28, 2012 4:00:00 NB All 4 Lanes 87 0.7 57 12 12 6 0 41.4 41.1 66.8 74.0 0 0 0 1 0 1 3 9 23 20 17 8 3 1 1

Friday, September 28, 2012 4:15:00 NB All 4 Lanes 100 0.7 81 8 6 5 0 36.0 35.7 66.7 74.2 0 0 0 0 2 1 3 14 16 27 27 8 1 1 0

Friday, September 28, 2012 4:30:00 NB All 4 Lanes 180 1.6 119 28 14 19 0 20.0 19.7 65.3 73.4 0 0 0 1 3 5 7 20 51 38 38 15 2 0 0

Friday, September 28, 2012 4:45:00 NB All 4 Lanes 258 2.1 169 39 32 18 0 14.0 13.7 66.5 75.0 0 0 1 3 5 5 8 15 65 67 51 27 10 1 0

Friday, September 28, 2012 5:00:00 NB All 4 Lanes 393 3.0 268 71 41 13 0 9.2 8.9 67.4 75.2 0 0 0 0 0 11 16 20 94 100 90 54 7 1 0

Friday, September 28, 2012 5:15:00 NB All 4 Lanes 541 3.9 380 105 39 17 0 6.7 6.4 68.5 75.8 0 0 0 0 5 7 20 33 88 140 142 90 15 1 0

Friday, September 28, 2012 5:30:00 NB All 4 Lanes 812 5.7 553 189 50 20 0 4.4 4.2 68.1 75.3 0 0 0 4 6 11 22 61 144 177 248 121 18 0 0

Friday, September 28, 2012 5:45:00 NB All 4 Lanes 989 7.2 674 220 80 15 0 3.6 3.4 66.0 72.8 0 0 1 0 8 10 49 97 241 280 233 63 7 0 0

Friday, September 28, 2012 6:00:00 NB All 4 Lanes 1017 7.5 701 213 77 26 0 3.5 3.3 66.0 73.2 0 0 0 5 10 18 48 89 231 288 258 61 8 1 0

Friday, September 28, 2012 6:15:00 NB All 4 Lanes 914 6.6 672 158 72 12 0 3.9 3.7 65.4 72.9 0 0 0 1 15 19 54 88 220 238 215 59 5 0 0

Friday, September 28, 2012 6:30:00 NB All 4 Lanes 1033 7.6 785 157 71 20 0 3.5 3.2 64.3 72.1 0 0 0 1 22 42 71 104 258 283 211 38 3 0 0

Friday, September 28, 2012 6:45:00 NB All 4 Lanes 1142 8.4 892 150 76 24 0 3.2 2.9 64.8 72.4 0 0 1 1 18 51 65 105 286 304 256 50 5 0 0

Friday, September 28, 2012 7:00:00 NB All 4 Lanes 1128 8.3 901 122 75 30 0 3.2 2.9 64.5 73.1 0 0 4 11 24 50 79 116 232 284 241 79 8 0 0

Friday, September 28, 2012 7:15:00 NB All 4 Lanes 1125 8.0 919 130 61 15 0 3.2 2.9 64.3 72.6 0 0 0 4 22 62 85 104 249 298 227 68 6 0 0

Friday, September 28, 2012 7:30:00 NB All 4 Lanes 1196 8.5 979 131 66 20 0 3.0 2.8 65.0 73.1 0 0 0 4 27 71 70 98 228 313 288 85 11 1 0

Friday, September 28, 2012 7:45:00 NB All 4 Lanes 1226 8.7 1013 124 61 27 1 2.9 2.7 65.9 74.0 0 0 0 2 14 42 83 109 250 294 289 124 17 1 1

Friday, September 28, 2012 8:00:00 NB All 4 Lanes 1195 8.5 972 128 66 29 0 3.0 2.8 66.0 74.0 0 0 0 1 21 61 63 96 211 301 305 125 11 0 0

Friday, September 28, 2012 8:15:00 NB All 4 Lanes 1066 7.8 857 114 65 30 0 3.4 3.1 65.5 74.3 0 0 0 3 18 55 74 95 199 243 244 118 16 1 0

Friday, September 28, 2012 8:30:00 NB All 4 Lanes 1033 7.5 855 94 56 28 0 3.5 3.2 65.4 75.4 0 0 0 0 11 68 95 99 201 186 202 154 13 4 0

Friday, September 28, 2012 8:45:00 NB All 4 Lanes 990 7.1 791 108 69 22 0 3.6 3.4 66.3 74.9 0 0 5 8 16 34 56 76 175 220 255 135 9 1 0

Friday, September 28, 2012 9:00:00 NB All 4 Lanes 913 6.9 722 95 59 36 1 3.9 3.7 65.6 75.1 0 1 0 0 14 48 64 93 193 168 192 118 19 3 0

Friday, September 28, 2012 9:15:00 NB All 4 Lanes 774 5.9 615 82 42 35 0 4.7 4.4 65.0 73.9 0 0 0 4 16 37 52 79 154 187 166 71 7 1 0

Friday, September 28, 2012 9:30:00 NB All 4 Lanes 746 5.7 586 67 64 29 0 4.8 4.5 64.8 74.0 0 0 0 5 11 39 58 64 154 203 135 64 11 1 1

Friday, September 28, 2012 9:45:00 NB All 4 Lanes 737 6.0 578 74 45 40 0 4.9 4.6 63.4 73.2 0 0 1 9 29 42 60 93 149 144 143 56 10 1 0

Friday, September 28, 2012 10:00:00 NB All 4 Lanes 676 5.3 506 84 59 27 0 5.3 5.0 65.1 74.6 0 0 0 9 19 30 44 59 147 130 147 77 14 0 0

Friday, September 28, 2012 10:15:00 NB All 4 Lanes 633 4.8 510 58 42 23 0 5.7 5.4 66.0 74.7 0 0 0 6 12 21 41 49 127 152 139 70 15 0 1

Friday, September 28, 2012 10:30:00 NB All 4 Lanes 664 5.3 493 81 59 31 0 5.4 5.1 65.3 74.0 0 0 2 2 16 27 36 59 148 166 135 64 7 2 0

Friday, September 28, 2012 10:45:00 NB All 4 Lanes 681 5.5 523 72 52 34 0 5.3 5.0 64.7 74.2 0 2 5 6 16 26 46 77 135 144 139 72 13 0 0

Friday, September 28, 2012 11:00:00 NB All 4 Lanes 632 4.9 487 71 55 19 0 5.7 5.4 65.1 74.5 1 0 0 2 20 31 52 53 126 132 128 70 12 5 0

Friday, September 28, 2012 11:15:00 NB All 4 Lanes 602 4.6 458 78 40 26 0 6.0 5.7 65.9 74.6 0 0 2 2 6 21 43 56 98 157 134 73 10 0 0

Friday, September 28, 2012 11:30:00 NB All 4 Lanes 627 4.8 482 81 34 30 0 5.7 5.5 65.7 75.3 0 0 2 2 12 28 42 73 120 122 123 88 14 1 0

Friday, September 28, 2012 11:45:00 NB All 4 Lanes 628 4.7 483 75 57 13 0 5.7 5.5 65.0 73.5 0 0 0 5 16 35 35 57 122 172 124 51 11 0 0

Friday, September 28, 2012 12:00:00 NB All 4 Lanes 616 5.0 466 63 51 36 0 5.8 5.6 65.4 75.2 0 1 0 3 8 33 55 72 100 124 125 73 21 1 0

SpeedVehicle Classification



Route 24 NB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Friday 9/28/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, September 28, 2012 12:15:00 NB All 4 Lanes 608 5.0 449 77 47 34 1 5.9 5.6 64.7 73.9 0 0 1 3 17 21 59 58 118 127 133 59 11 0 1

Friday, September 28, 2012 12:30:00 NB All 4 Lanes 678 5.3 529 61 55 33 0 5.3 5.0 65.1 74.0 0 0 1 2 18 27 47 77 123 154 147 67 14 1 0

Friday, September 28, 2012 12:45:00 NB All 4 Lanes 652 5.1 501 74 50 27 0 5.5 5.2 64.5 73.6 0 0 0 2 14 33 54 76 128 141 137 61 6 0 0

Friday, September 28, 2012 13:00:00 NB All 4 Lanes 664 5.1 528 68 42 26 0 5.4 5.1 64.1 73.3 0 0 1 5 18 26 57 68 159 145 125 51 8 1 0

Friday, September 28, 2012 13:15:00 NB All 4 Lanes 664 5.3 486 87 62 29 0 5.4 5.1 64.2 73.4 0 0 0 5 13 29 53 82 152 154 106 62 6 1 1

Friday, September 28, 2012 13:30:00 NB All 4 Lanes 742 5.6 567 87 65 23 0 4.9 4.6 65.3 73.5 0 0 3 1 13 39 47 58 164 175 175 57 9 1 0

Friday, September 28, 2012 13:45:00 NB All 4 Lanes 721 5.7 528 102 58 33 0 5.0 4.7 64.8 73.5 0 0 6 6 9 22 40 99 148 182 134 63 12 0 0

Friday, September 28, 2012 14:00:00 NB All 4 Lanes 731 5.8 563 78 64 25 1 4.9 4.6 62.6 71.7 0 0 3 8 22 41 68 82 181 175 117 30 3 0 1

Friday, September 28, 2012 14:15:00 NB All 4 Lanes 670 5.1 534 81 36 19 0 5.4 5.1 63.0 71.5 0 1 0 5 21 38 59 91 137 158 123 36 1 0 0

Friday, September 28, 2012 14:30:00 NB All 4 Lanes 724 5.9 561 77 59 27 0 5.0 4.7 61.0 70.3 0 3 1 13 29 47 64 123 187 137 94 26 0 0 0

Friday, September 28, 2012 14:45:00 NB All 4 Lanes 823 6.5 647 101 50 25 0 4.4 4.1 61.9 71.6 0 0 0 5 32 64 93 110 179 178 122 37 3 0 0

Friday, September 28, 2012 15:00:00 NB All 4 Lanes 765 6.1 577 98 70 20 0 4.7 4.4 62.1 72.1 0 0 0 7 30 67 80 95 160 142 130 49 5 0 0

Friday, September 28, 2012 15:15:00 NB All 4 Lanes 777 6.2 622 77 57 21 0 4.6 4.3 60.8 70.0 0 0 1 11 30 58 89 141 173 158 96 16 3 1 0

Friday, September 28, 2012 15:30:00 NB All 4 Lanes 831 6.4 647 104 61 19 0 4.3 4.1 61.7 70.7 0 1 2 5 38 51 78 122 204 180 115 29 4 2 0

Friday, September 28, 2012 15:45:00 NB All 4 Lanes 847 6.5 685 96 53 13 0 4.3 4.0 61.9 71.1 0 0 0 10 47 79 62 89 171 228 119 36 5 1 0

Friday, September 28, 2012 16:00:00 NB All 4 Lanes 817 6.3 661 86 50 20 0 4.4 4.1 61.1 69.9 0 0 5 8 24 71 65 124 248 149 99 22 2 0 0

Friday, September 28, 2012 16:15:00 NB All 4 Lanes 802 6.7 551 146 96 9 0 4.5 4.2 58.0 66.7 0 0 1 8 52 98 110 155 204 123 46 5 0 0 0

Friday, September 28, 2012 16:30:00 NB All 4 Lanes 886 7.2 696 105 76 9 0 4.1 3.8 58.3 67.5 0 2 3 32 54 80 111 163 234 125 72 10 0 0 0

Friday, September 28, 2012 16:45:00 NB All 4 Lanes 854 6.6 697 90 49 17 1 4.2 3.9 62.0 71.6 0 0 3 11 29 74 97 98 171 185 142 31 12 0 1

Friday, September 28, 2012 17:00:00 NB All 4 Lanes 762 5.7 652 62 35 13 0 4.7 4.5 61.4 71.7 0 0 0 5 38 81 87 74 160 154 120 39 4 0 0

Friday, September 28, 2012 17:15:00 NB All 4 Lanes 764 6.4 533 125 94 12 0 4.7 4.4 58.1 67.4 0 0 6 23 43 86 91 146 193 116 47 13 0 0 0

Friday, September 28, 2012 17:30:00 NB All 4 Lanes 835 8.1 406 173 243 13 0 4.3 4.0 55.3 63.8 0 0 3 28 66 105 169 204 171 73 13 3 0 0 0

Friday, September 28, 2012 17:45:00 NB All 4 Lanes 782 7.5 407 151 215 9 0 4.6 4.3 54.9 63.8 0 1 6 29 73 130 137 160 157 66 21 2 0 0 0

Friday, September 28, 2012 18:00:00 NB All 4 Lanes 756 6.6 496 121 126 13 0 4.8 4.4 57.4 66.6 0 0 2 20 55 89 102 150 188 112 29 8 1 0 0

Friday, September 28, 2012 18:15:00 NB All 4 Lanes 688 5.2 611 49 19 9 0 5.2 5.0 58.5 67.4 0 1 2 12 57 78 68 116 173 128 45 7 1 0 0

Friday, September 28, 2012 18:30:00 NB All 4 Lanes 671 5.6 484 105 67 15 0 5.4 5.1 57.7 66.3 0 0 3 16 42 77 104 115 169 109 29 7 0 0 0

Friday, September 28, 2012 18:45:00 NB All 4 Lanes 613 4.8 507 69 29 8 0 5.9 5.6 57.5 65.7 0 0 1 18 43 57 93 130 165 79 24 3 0 0 0

Friday, September 28, 2012 19:00:00 NB All 4 Lanes 505 3.9 442 41 17 5 0 7.1 6.9 57.8 66.4 0 0 0 6 40 49 76 108 132 64 26 4 0 0 0

Friday, September 28, 2012 19:15:00 NB All 4 Lanes 467 3.7 379 57 26 5 0 7.7 7.4 56.8 66.0 0 0 7 16 33 44 77 101 105 55 24 5 0 0 0

Friday, September 28, 2012 19:30:00 NB All 4 Lanes 435 3.2 384 34 12 5 0 8.3 8.0 58.9 67.0 0 0 2 7 23 40 48 89 128 63 32 2 1 0 0

Friday, September 28, 2012 19:45:00 NB All 4 Lanes 410 3.0 373 27 7 3 0 8.8 8.5 58.9 67.8 0 0 1 17 21 33 44 83 112 66 27 6 0 0 0

Friday, September 28, 2012 20:00:00 NB All 4 Lanes 374 3.3 252 52 60 10 0 9.6 9.3 56.8 65.6 0 0 0 15 27 46 59 69 95 45 15 3 0 0 0

Friday, September 28, 2012 20:15:00 NB All 4 Lanes 312 3.0 172 67 65 8 0 11.5 11.2 56.0 65.3 0 0 5 12 26 37 58 47 79 33 12 3 0 0 0

Friday, September 28, 2012 20:30:00 NB All 4 Lanes 325 2.7 251 36 30 8 0 11.1 10.8 59.0 68.3 0 1 4 3 18 28 48 56 80 55 26 6 0 0 0

Friday, September 28, 2012 20:45:00 NB All 4 Lanes 270 2.0 242 16 9 3 0 13.3 13.1 59.9 69.4 0 0 2 17 19 15 14 43 67 55 26 9 3 0 0

Friday, September 28, 2012 21:00:00 NB All 4 Lanes 268 2.0 245 14 0 9 0 13.4 13.2 59.6 69.4 0 0 2 10 21 19 18 39 76 51 25 7 0 0 0

Friday, September 28, 2012 21:15:00 NB All 4 Lanes 288 2.2 248 26 9 5 0 12.5 12.2 60.2 68.9 0 0 3 6 18 19 23 36 95 54 29 5 0 0 0

Friday, September 28, 2012 21:30:00 NB All 4 Lanes 244 1.9 223 12 6 3 0 14.8 14.5 59.4 69.4 0 3 2 6 21 24 10 34 58 52 24 8 2 0 0

Friday, September 28, 2012 21:45:00 NB All 4 Lanes 256 1.9 232 15 3 6 0 14.1 13.8 60.8 69.8 0 0 0 6 16 22 16 34 68 57 29 7 1 0 0

Friday, September 28, 2012 22:00:00 NB All 4 Lanes 228 1.8 208 11 4 5 0 15.8 15.5 58.4 69.0 0 0 2 14 18 15 16 36 62 37 25 3 0 0 0

Friday, September 28, 2012 22:15:00 NB All 4 Lanes 226 1.8 197 20 6 3 0 15.9 15.6 58.0 70.0 0 1 5 12 20 20 28 24 49 33 29 3 2 0 0

Friday, September 28, 2012 22:30:00 NB All 4 Lanes 234 1.8 210 17 3 4 0 15.4 15.1 59.0 69.9 0 0 0 11 26 11 26 31 51 44 31 2 1 0 0

Friday, September 28, 2012 22:45:00 NB All 4 Lanes 208 1.8 141 32 31 4 0 17.3 17.0 57.6 66.1 0 0 1 14 12 11 31 35 64 25 11 3 1 0 0

Friday, September 28, 2012 23:00:00 NB All 4 Lanes 197 2.1 73 43 73 8 0 18.3 17.9 56.0 64.5 0 0 3 8 16 20 28 54 41 25 2 0 0 0 0

Friday, September 28, 2012 23:15:00 NB All 4 Lanes 176 1.5 117 33 26 0 0 20.5 20.1 55.7 65.2 0 0 2 16 17 9 26 34 43 24 4 1 0 0 0

Friday, September 28, 2012 23:30:00 NB All 4 Lanes 158 1.4 107 20 26 5 0 22.8 22.5 59.2 66.6 0 0 0 5 9 5 16 41 47 22 10 3 0 0 0

Friday, September 28, 2012 23:45:00 NB All 4 Lanes 146 1.1 129 14 1 2 0 24.7 24.4 60.1 69.4 0 0 1 5 11 16 3 18 45 30 12 5 0 0 0

Totals 52161 4.2 40036 6498 4135 1490 5 17.5 17.2 62.4 71.1 1 18 121 620 1808 3244 4524 6461 11621 11058 8791 3376 472 37 9

Vehicle Classification Speed



Route 24 NB

north of I-495 Ramps  

City, State: Bridgewater, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 H  

Date: Friday 9/28/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:15 AM 4742 8.4 3883 513 254 91 1 3.0 2.8

MID-DAY 10:00 AM 2654 5.2 2032 295 212 115 0 5.4 5.1

PM 4:00 PM 3359 6.7 2605 427 271 55 1 4.3 4.0

Vehicle Classification



Route 24 NB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Saturday 9/29/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, September 29, 2012 0:00:00 NB All 4 Lanes 131 1.0 118 7 3 3 0 27.5 27.2 60.8 70.8 0 0 1 3 9 9 8 23 31 23 18 4 2 0 0

Saturday, September 29, 2012 0:15:00 NB All 4 Lanes 141 1.1 127 9 4 1 0 25.5 25.3 60.2 70.2 0 0 0 2 14 10 9 24 34 26 18 2 2 0 0

Saturday, September 29, 2012 0:30:00 NB All 4 Lanes 79 0.6 67 6 2 4 0 45.6 45.3 60.8 71.0 0 0 0 2 6 5 11 8 18 16 9 2 1 1 0

Saturday, September 29, 2012 0:45:00 NB All 4 Lanes 88 0.7 75 9 2 2 0 40.9 40.6 58.9 69.0 0 0 1 2 8 10 8 10 20 16 11 2 0 0 0

Saturday, September 29, 2012 1:00:00 NB All 4 Lanes 116 0.9 99 9 4 4 0 31.0 30.8 60.1 70.0 0 0 2 5 6 3 14 17 28 24 15 1 1 0 0

Saturday, September 29, 2012 1:15:00 NB All 4 Lanes 74 0.6 60 8 2 4 0 48.7 48.3 58.5 67.7 0 0 0 2 5 12 8 6 20 14 5 2 0 0 0

Saturday, September 29, 2012 1:30:00 NB All 4 Lanes 67 0.6 58 4 1 4 0 53.7 53.4 59.1 67.8 0 2 0 5 3 4 5 10 17 17 3 0 0 0 1

Saturday, September 29, 2012 1:45:00 NB All 4 Lanes 58 0.4 48 8 2 0 0 46.6 46.3 61.1 69.0 0 0 0 1 2 5 4 7 18 12 7 2 0 0 0

Saturday, September 29, 2012 2:00:00 NB All 4 Lanes 65 0.6 58 3 0 4 0 55.4 55.1 58.2 65.3 0 0 0 4 1 6 11 11 20 10 1 1 0 0 0

Saturday, September 29, 2012 2:15:00 NB All 4 Lanes 54 0.4 49 2 2 1 0 66.7 66.4 61.6 69.0 0 0 0 1 4 4 1 5 20 14 5 0 0 0 0

Saturday, September 29, 2012 2:30:00 NB All 4 Lanes 58 0.5 49 6 1 2 0 62.1 61.8 59.4 69.0 0 0 0 3 2 4 7 15 12 7 5 2 0 1 0

Saturday, September 29, 2012 2:45:00 NB All 4 Lanes 47 0.4 40 2 3 2 0 76.6 76.3 59.9 69.0 0 0 0 2 3 3 6 7 12 9 2 1 1 0 1

Saturday, September 29, 2012 3:00:00 NB All 4 Lanes 52 0.4 42 2 5 3 0 69.2 68.9 59.9 67.5 0 0 1 1 4 3 2 11 15 9 3 3 0 0 0

Saturday, September 29, 2012 3:15:00 NB All 4 Lanes 57 0.5 45 4 2 6 0 63.2 62.9 62.1 70.5 0 0 1 1 3 2 3 8 21 8 6 3 0 1 0

Saturday, September 29, 2012 3:30:00 NB All 4 Lanes 56 0.5 41 3 4 8 0 64.3 63.9 63.0 69.8 0 0 0 3 1 0 2 6 21 16 6 0 0 1 0

Saturday, September 29, 2012 3:45:00 NB All 4 Lanes 55 0.5 42 5 3 5 0 65.5 65.1 61.7 70.0 0 0 0 2 3 2 4 10 9 17 6 0 1 1 0

Saturday, September 29, 2012 4:00:00 NB All 4 Lanes 43 0.4 29 6 5 3 0 83.7 83.4 61.8 69.5 0 0 0 0 1 3 4 7 14 9 5 0 0 0 0

Saturday, September 29, 2012 4:15:00 NB All 4 Lanes 54 0.5 44 2 6 2 0 66.7 66.4 60.7 70.6 0 0 1 3 5 1 2 7 13 11 9 1 0 1 0

Saturday, September 29, 2012 4:30:00 NB All 4 Lanes 72 0.5 51 12 8 1 0 50.0 49.7 63.6 70.0 0 0 0 0 1 4 1 13 22 20 7 4 0 0 0

Saturday, September 29, 2012 4:45:00 NB All 4 Lanes 102 0.8 74 18 7 3 0 35.3 35.0 63.8 70.4 0 0 0 1 1 2 4 19 28 29 15 3 0 0 0

Saturday, September 29, 2012 5:00:00 NB All 4 Lanes 135 1.1 99 21 10 5 0 26.7 26.4 62.2 70.6 2 1 0 2 2 6 11 14 47 25 18 6 1 0 0

Saturday, September 29, 2012 5:15:00 NB All 4 Lanes 174 1.4 121 30 17 6 0 20.7 20.4 62.6 70.9 0 0 2 1 9 2 10 27 48 43 23 9 0 0 0

Saturday, September 29, 2012 5:30:00 NB All 4 Lanes 210 1.7 150 35 15 10 0 17.1 16.9 62.6 70.5 0 0 0 4 6 4 14 34 68 43 29 7 0 0 1

Saturday, September 29, 2012 5:45:00 NB All 4 Lanes 255 2.0 182 42 27 4 0 14.1 13.8 63.0 70.1 0 0 0 1 9 7 15 41 77 66 32 5 2 0 0

Saturday, September 29, 2012 6:00:00 NB All 4 Lanes 282 2.4 170 55 48 9 0 12.8 12.5 62.3 69.3 0 0 1 1 3 10 23 51 90 72 24 4 3 0 0

Saturday, September 29, 2012 6:15:00 NB All 4 Lanes 272 2.1 183 54 32 3 0 13.2 13.0 62.9 70.1 0 0 0 2 4 12 25 34 75 79 30 10 1 0 0

Saturday, September 29, 2012 6:30:00 NB All 4 Lanes 313 2.4 230 54 22 7 0 11.5 11.2 63.9 72.0 0 0 0 4 7 13 17 32 83 96 41 17 3 0 0

Saturday, September 29, 2012 6:45:00 NB All 4 Lanes 372 2.8 274 57 36 5 0 9.7 9.4 64.7 72.9 0 0 3 1 8 15 22 40 80 95 79 26 3 0 0

Saturday, September 29, 2012 7:00:00 NB All 4 Lanes 378 2.8 296 46 28 8 0 9.5 9.3 65.0 73.6 0 0 0 3 8 15 16 45 80 103 63 41 4 0 0

Saturday, September 29, 2012 7:15:00 NB All 4 Lanes 358 2.5 293 40 22 3 0 10.1 9.8 64.7 73.6 0 0 0 2 10 22 24 22 80 98 61 32 7 0 0

Saturday, September 29, 2012 7:30:00 NB All 4 Lanes 398 2.7 326 46 17 8 1 9.0 8.8 66.9 74.7 0 0 0 0 6 14 13 27 79 107 99 48 4 1 0

Saturday, September 29, 2012 7:45:00 NB All 4 Lanes 426 3.1 342 54 22 8 0 8.5 8.2 65.3 74.7 0 0 7 7 5 14 31 28 84 101 90 49 9 1 0

Saturday, September 29, 2012 8:00:00 NB All 4 Lanes 470 3.5 392 42 20 16 0 7.7 7.4 65.4 74.3 0 0 0 0 9 25 30 36 108 120 86 42 13 1 0

Saturday, September 29, 2012 8:15:00 NB All 4 Lanes 443 3.0 356 64 18 5 0 8.1 7.9 66.7 75.1 0 0 0 0 6 18 21 31 92 103 103 60 8 1 0

Saturday, September 29, 2012 8:30:00 NB All 4 Lanes 480 3.5 410 34 24 12 0 7.5 7.2 65.5 73.5 0 0 1 2 10 18 27 41 95 132 104 46 3 1 0

Saturday, September 29, 2012 8:45:00 NB All 4 Lanes 549 3.7 462 65 20 2 0 6.6 6.3 66.8 75.0 0 0 0 0 7 20 29 53 95 135 130 64 13 2 1

Saturday, September 29, 2012 9:00:00 NB All 4 Lanes 575 4.1 484 52 32 7 0 6.3 6.0 65.6 73.7 0 0 1 2 12 17 39 50 118 142 143 38 10 3 0

Saturday, September 29, 2012 9:15:00 NB All 4 Lanes 465 3.2 396 42 25 2 0 7.7 7.5 66.3 75.2 0 0 0 2 7 32 25 44 63 112 108 55 16 0 1

Saturday, September 29, 2012 9:30:00 NB All 4 Lanes 514 3.6 424 54 29 7 0 7.0 6.8 66.0 74.6 0 0 0 0 7 16 34 53 113 116 104 61 8 2 0

Saturday, September 29, 2012 9:45:00 NB All 4 Lanes 576 3.9 474 68 28 6 0 6.3 6.0 66.8 75.4 0 0 0 0 3 17 38 51 115 124 133 81 12 1 1

Saturday, September 29, 2012 10:00:00 NB All 4 Lanes 632 4.4 530 65 28 9 0 5.7 5.4 66.0 74.4 0 0 2 4 8 27 44 48 107 168 144 66 11 2 1

Saturday, September 29, 2012 10:15:00 NB All 4 Lanes 532 3.8 449 46 24 13 0 6.8 6.5 65.9 74.6 0 0 2 2 10 22 28 41 104 128 123 59 13 0 0

Saturday, September 29, 2012 10:30:00 NB All 4 Lanes 570 3.8 485 62 17 6 0 6.3 6.1 66.4 74.1 0 0 0 1 1 16 42 44 127 139 139 46 12 3 0

Saturday, September 29, 2012 10:45:00 NB All 4 Lanes 607 4.3 506 67 26 8 0 5.9 5.7 65.2 73.8 0 0 0 1 7 28 42 59 124 155 129 60 1 1 0

Saturday, September 29, 2012 11:00:00 NB All 4 Lanes 667 4.8 556 69 28 14 0 5.4 5.1 64.4 73.6 0 0 0 9 10 35 55 72 141 148 130 58 8 1 0

Saturday, September 29, 2012 11:15:00 NB All 4 Lanes 641 4.4 552 51 27 11 0 5.6 5.4 65.9 74.9 0 0 0 1 14 22 38 67 136 143 128 77 13 2 0

Saturday, September 29, 2012 11:30:00 NB All 4 Lanes 563 3.8 483 56 20 4 0 6.4 6.1 65.7 74.7 0 0 0 1 6 31 29 56 126 119 115 72 8 0 0

Saturday, September 29, 2012 11:45:00 NB All 4 Lanes 694 4.7 600 69 20 5 0 5.2 4.9 65.5 74.4 0 0 0 1 12 26 50 78 132 160 147 71 15 2 0

Saturday, September 29, 2012 12:00:00 NB All 4 Lanes 685 4.7 588 63 26 8 0 5.3 5.0 65.6 74.1 0 0 0 0 11 33 46 57 142 162 149 74 11 0 0

SpeedVehicle Classification



Route 24 NB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Saturday 9/29/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, September 29, 2012 12:15:00 NB All 4 Lanes 598 4.1 509 60 24 5 0 6.0 5.8 65.9 74.6 0 0 0 1 5 30 45 56 115 133 135 61 15 2 0

Saturday, September 29, 2012 12:30:00 NB All 4 Lanes 707 5.0 612 55 28 12 0 5.1 4.8 65.3 74.5 0 0 0 0 17 46 46 69 123 166 147 79 13 1 0

Saturday, September 29, 2012 12:45:00 NB All 4 Lanes 738 5.0 638 72 23 5 0 4.9 4.6 65.6 74.6 0 0 0 0 8 47 57 61 146 155 168 79 14 2 1

Saturday, September 29, 2012 13:00:00 NB All 4 Lanes 686 4.7 579 68 34 5 0 5.2 5.0 66.0 74.5 0 0 0 1 5 33 49 66 128 170 141 72 16 3 2

Saturday, September 29, 2012 13:15:00 NB All 4 Lanes 642 4.4 553 60 26 3 0 5.6 5.4 65.7 74.6 0 0 0 0 13 32 41 60 127 149 140 62 18 0 0

Saturday, September 29, 2012 13:30:00 NB All 4 Lanes 712 4.8 608 69 29 6 0 5.1 4.8 65.8 74.6 0 0 0 1 15 27 39 71 141 176 143 80 19 0 0

Saturday, September 29, 2012 13:45:00 NB All 4 Lanes 721 4.9 623 63 27 8 0 5.0 4.7 66.2 74.6 0 0 0 1 7 26 42 55 171 162 161 81 15 0 0

Saturday, September 29, 2012 14:00:00 NB All 4 Lanes 668 4.6 580 58 25 5 0 5.4 5.1 65.9 75.3 0 0 1 6 12 31 36 66 127 146 136 84 22 1 0

Saturday, September 29, 2012 14:15:00 NB All 4 Lanes 662 4.4 582 61 17 2 0 5.4 5.2 66.2 75.4 0 0 0 0 12 26 37 75 120 136 152 84 17 2 1

Saturday, September 29, 2012 14:30:00 NB All 4 Lanes 657 4.4 567 63 25 2 0 5.5 5.2 65.6 74.5 0 0 0 0 15 25 51 48 131 158 146 76 7 0 0

Saturday, September 29, 2012 14:45:00 NB All 4 Lanes 643 4.4 572 54 8 9 0 5.6 5.4 65.5 74.6 0 0 2 2 15 26 48 51 144 137 131 72 13 2 0

Saturday, September 29, 2012 15:00:00 NB All 4 Lanes 650 4.5 570 57 16 7 0 5.5 5.3 65.0 74.3 0 0 0 5 18 38 48 65 110 139 144 65 16 2 0

Saturday, September 29, 2012 15:15:00 NB All 4 Lanes 659 4.6 573 57 24 5 0 5.5 5.2 64.6 74.0 0 0 2 6 10 43 42 71 137 136 140 54 13 5 0

Saturday, September 29, 2012 15:30:00 NB All 4 Lanes 702 4.7 614 62 21 5 0 5.1 4.9 66.7 75.2 0 0 0 0 10 36 47 54 98 169 179 93 13 3 0

Saturday, September 29, 2012 15:45:00 NB All 4 Lanes 693 4.6 618 60 13 2 0 5.2 5.0 66.1 75.2 0 0 1 0 10 42 43 57 122 153 157 82 24 1 1

Saturday, September 29, 2012 16:00:00 NB All 4 Lanes 710 5.0 616 66 20 7 1 5.1 4.8 65.3 74.6 0 0 0 6 15 43 55 63 114 165 157 72 19 1 0

Saturday, September 29, 2012 16:15:00 NB All 4 Lanes 673 4.7 592 47 26 8 0 5.3 5.1 64.8 74.1 0 0 0 0 15 37 52 71 145 140 142 62 8 1 0

Saturday, September 29, 2012 16:30:00 NB All 4 Lanes 674 4.6 596 49 24 5 0 5.3 5.1 65.9 75.2 0 0 1 3 17 32 48 52 132 126 160 87 15 0 1

Saturday, September 29, 2012 16:45:00 NB All 4 Lanes 695 4.7 614 59 20 2 0 5.2 4.9 65.1 74.2 0 0 0 4 17 43 48 51 137 177 130 71 11 5 1

Saturday, September 29, 2012 17:00:00 NB All 4 Lanes 686 4.5 600 63 21 2 0 5.2 5.0 66.2 75.3 0 0 0 0 7 27 52 56 128 160 144 96 15 1 0

Saturday, September 29, 2012 17:15:00 NB All 4 Lanes 665 4.5 592 53 11 9 0 5.4 5.2 66.7 75.4 0 0 0 2 10 31 50 48 87 160 168 89 16 4 0

Saturday, September 29, 2012 17:30:00 NB All 4 Lanes 675 4.5 613 48 9 5 0 5.3 5.1 66.1 75.8 0 0 0 3 10 34 39 65 128 122 157 104 13 0 0

Saturday, September 29, 2012 17:45:00 NB All 4 Lanes 624 4.2 539 64 17 4 0 5.8 5.5 66.4 75.2 0 0 0 1 10 40 41 40 109 120 167 76 16 4 0

Saturday, September 29, 2012 18:00:00 NB All 4 Lanes 623 4.2 547 54 18 4 0 5.8 5.5 65.3 74.3 0 0 0 3 17 32 40 57 112 144 142 68 8 0 0

Saturday, September 29, 2012 18:15:00 NB All 4 Lanes 634 4.2 568 48 12 6 0 5.7 5.4 66.4 75.2 0 0 0 1 14 37 35 44 91 156 156 84 15 1 0

Saturday, September 29, 2012 18:30:00 NB All 4 Lanes 537 3.6 480 35 20 2 0 6.7 6.5 66.3 75.1 0 0 0 2 14 21 35 45 83 129 126 62 20 0 0

Saturday, September 29, 2012 18:45:00 NB All 4 Lanes 550 3.8 484 53 8 5 0 6.5 6.3 64.8 73.5 0 0 0 0 12 28 41 64 116 123 109 52 3 2 0

Saturday, September 29, 2012 19:00:00 NB All 4 Lanes 540 3.7 482 42 14 2 0 6.7 6.4 65.1 73.8 0 0 0 4 12 25 41 47 110 135 110 49 6 1 0

Saturday, September 29, 2012 19:15:00 NB All 4 Lanes 481 3.3 421 45 14 1 0 7.5 7.2 64.1 73.8 0 0 0 4 16 37 37 43 107 80 106 40 10 0 1

Saturday, September 29, 2012 19:30:00 NB All 4 Lanes 472 3.2 415 46 9 2 0 7.6 7.4 64.3 73.7 0 0 0 1 15 35 34 32 119 100 84 46 3 2 1

Saturday, September 29, 2012 19:45:00 NB All 4 Lanes 409 2.9 346 44 13 6 0 8.8 8.5 64.9 74.5 0 0 0 3 11 28 21 40 87 80 85 47 7 0 0

Saturday, September 29, 2012 20:00:00 NB All 4 Lanes 406 2.8 360 33 12 1 0 8.9 8.6 63.7 73.7 2 1 0 1 15 31 29 39 94 72 76 38 5 3 0

Saturday, September 29, 2012 20:15:00 NB All 4 Lanes 400 2.8 355 33 9 3 0 9.0 8.7 63.9 73.5 0 0 0 0 12 35 41 25 85 83 79 32 7 0 1

Saturday, September 29, 2012 20:30:00 NB All 4 Lanes 348 2.4 312 28 6 2 0 10.3 10.1 64.4 74.2 0 0 0 1 9 26 30 39 46 88 68 36 4 1 0

Saturday, September 29, 2012 20:45:00 NB All 4 Lanes 353 2.4 311 32 4 6 0 10.2 10.0 64.8 73.8 0 0 0 1 4 20 27 36 85 74 73 24 9 0 0

Saturday, September 29, 2012 21:00:00 NB All 4 Lanes 310 2.2 270 30 8 2 0 11.6 11.4 63.5 72.8 0 0 0 1 3 18 37 40 74 56 60 12 8 1 0

Saturday, September 29, 2012 21:15:00 NB All 4 Lanes 318 2.2 288 24 5 1 0 11.3 11.1 63.1 72.7 0 0 1 3 15 27 23 16 65 93 53 19 1 2 0

Saturday, September 29, 2012 21:30:00 NB All 4 Lanes 308 2.1 279 27 2 0 0 11.7 11.4 63.7 72.3 0 0 0 5 14 23 14 23 68 88 53 19 1 0 0

Saturday, September 29, 2012 21:45:00 NB All 4 Lanes 314 2.2 277 30 5 2 0 11.5 11.2 63.2 72.6 0 0 1 3 14 23 24 29 60 74 63 20 3 0 0

Saturday, September 29, 2012 22:00:00 NB All 4 Lanes 299 2.1 275 15 7 2 0 12.0 11.8 63.5 72.2 0 0 0 0 11 14 28 32 70 63 57 20 4 0 0

Saturday, September 29, 2012 22:15:00 NB All 4 Lanes 239 1.6 224 13 1 1 0 15.1 14.8 63.6 72.2 0 0 0 1 8 15 16 28 48 65 38 18 1 1 0

Saturday, September 29, 2012 22:30:00 NB All 4 Lanes 247 1.7 225 15 6 1 0 14.6 14.3 62.8 72.3 0 0 0 2 14 16 17 28 56 62 33 13 5 1 0

Saturday, September 29, 2012 22:45:00 NB All 4 Lanes 235 1.6 220 11 3 1 0 15.3 15.1 64.1 72.4 0 0 0 0 6 20 20 17 48 57 50 15 2 0 0

Saturday, September 29, 2012 23:00:00 NB All 4 Lanes 244 1.7 223 15 3 3 0 14.8 14.5 63.5 72.3 0 0 0 1 11 16 17 25 55 60 44 11 4 0 0

Saturday, September 29, 2012 23:15:00 NB All 4 Lanes 190 1.3 176 11 1 2 0 18.9 18.7 63.7 71.3 0 0 0 0 3 9 13 28 49 50 24 12 2 0 0

Saturday, September 29, 2012 23:30:00 NB All 4 Lanes 207 1.4 191 12 3 1 0 17.4 17.1 63.5 72.3 0 0 0 0 6 18 17 23 45 43 39 15 1 0 0

Saturday, September 29, 2012 23:45:00 NB All 4 Lanes 194 1.3 180 10 2 2 0 18.6 18.3 63.5 72.6 0 0 0 0 8 10 17 20 53 39 28 18 0 1 0

Totals 39103 2.8 33498 3705 1447 454 2 18.1 17.9 64.1 72.8 4 4 35 176 836 1988 2662 3691 7968 9010 8061 3868 697 86 17

Vehicle Classification Speed



Route 24 NB

north of I-495 Ramps  

City, State: Bridgewater, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 H  

Date: Saturday 9/29/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 2310 4.0 1938 241 97 34 0 6.3 6.0

MID-DAY 12:15 PM 2729 4.7 2338 255 109 27 0 5.3 5.1

PM 3:30 PM 2778 4.8 2440 235 80 22 1 5.2 5.0

Vehicle Classification



Route 24 NB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Sunday 9/30/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, September 30, 2012 0:00:00 NB All 4 Lanes 163 1.1 152 11 0 0 0 22.1 21.8 62.9 71.8 0 0 0 1 5 11 17 11 47 38 26 4 1 1 1

Sunday, September 30, 2012 0:15:00 NB All 4 Lanes 142 1.0 130 10 1 1 0 25.4 25.1 63.5 72.9 0 0 0 2 2 15 9 11 36 26 30 11 0 0 0

Sunday, September 30, 2012 0:30:00 NB All 4 Lanes 157 1.1 146 8 3 0 0 22.9 22.7 63.1 72.2 0 0 1 2 6 10 11 16 39 31 30 8 3 0 0

Sunday, September 30, 2012 0:45:00 NB All 4 Lanes 128 0.9 118 6 3 1 0 28.1 27.9 62.3 70.8 0 0 0 2 1 15 12 17 21 36 14 8 1 0 1

Sunday, September 30, 2012 1:00:00 NB All 4 Lanes 85 0.6 74 8 2 1 0 42.4 42.1 63.0 71.0 0 0 0 0 2 6 7 13 27 15 9 4 1 1 0

Sunday, September 30, 2012 1:15:00 NB All 4 Lanes 90 0.6 81 7 2 0 0 40.0 39.8 62.3 72.4 0 0 0 0 3 7 7 15 26 12 16 3 1 0 0

Sunday, September 30, 2012 1:30:00 NB All 4 Lanes 115 0.9 100 6 5 4 0 31.3 31.0 61.8 72.0 0 0 0 3 9 6 9 11 25 24 16 10 2 0 0

Sunday, September 30, 2012 1:45:00 NB All 4 Lanes 66 0.5 60 3 2 1 0 54.5 54.3 61.8 73.0 0 0 0 0 5 3 11 6 16 10 6 8 0 1 0

Sunday, September 30, 2012 2:00:00 NB All 4 Lanes 53 0.4 48 3 0 2 0 50.9 50.7 61.1 68.0 0 0 0 1 2 2 8 8 11 14 6 1 0 0 0

Sunday, September 30, 2012 2:15:00 NB All 4 Lanes 62 0.4 58 3 1 0 0 58.1 57.8 60.9 69.0 0 0 1 0 2 6 5 6 23 12 7 0 0 0 0

Sunday, September 30, 2012 2:30:00 NB All 4 Lanes 58 0.4 52 6 0 0 0 62.1 61.8 60.8 69.5 0 0 0 0 4 4 7 13 9 13 5 3 0 0 0

Sunday, September 30, 2012 2:45:00 NB All 4 Lanes 74 0.6 67 2 2 3 0 48.7 48.4 62.7 73.3 0 0 0 0 1 12 6 10 14 11 11 8 0 1 0

Sunday, September 30, 2012 3:00:00 NB All 4 Lanes 62 0.5 56 2 3 1 0 58.1 57.8 61.7 72.0 0 0 0 1 2 7 9 8 9 12 7 5 1 0 1

Sunday, September 30, 2012 3:15:00 NB All 4 Lanes 52 0.4 42 4 3 3 0 69.2 68.9 62.6 72.7 0 0 0 0 4 3 3 9 12 11 7 3 0 0 0

Sunday, September 30, 2012 3:30:00 NB All 4 Lanes 45 0.3 37 5 2 1 0 80.0 79.7 63.2 71.0 0 0 0 1 3 0 2 3 13 15 7 1 0 0 0

Sunday, September 30, 2012 3:45:00 NB All 4 Lanes 52 0.3 46 5 1 0 0 69.2 69.0 63.9 72.0 0 0 0 0 2 0 4 8 15 9 12 2 0 0 0

Sunday, September 30, 2012 4:00:00 NB All 4 Lanes 52 0.4 42 3 5 2 0 69.2 69.0 63.0 73.0 0 0 0 2 1 2 6 7 8 10 12 4 0 0 0

Sunday, September 30, 2012 4:15:00 NB All 4 Lanes 31 0.3 26 1 2 2 0 87.1 86.8 64.3 71.5 0 0 0 0 1 4 0 2 5 10 7 1 1 0 0

Sunday, September 30, 2012 4:30:00 NB All 4 Lanes 49 0.3 44 0 4 1 0 73.5 73.2 67.2 74.0 0 0 0 0 0 1 4 3 8 13 15 4 1 0 0

Sunday, September 30, 2012 4:45:00 NB All 4 Lanes 50 0.4 40 4 1 5 0 72.0 71.7 65.7 75.3 0 0 0 1 0 2 0 5 17 11 6 6 2 0 0

Sunday, September 30, 2012 5:00:00 NB All 4 Lanes 64 0.4 57 5 1 1 0 56.3 56.0 64.6 71.5 0 0 0 0 1 2 4 9 12 22 12 2 0 0 0

Sunday, September 30, 2012 5:15:00 NB All 4 Lanes 72 0.5 60 9 3 0 0 50.0 49.8 67.4 73.0 0 0 0 0 1 0 2 4 14 29 17 3 2 0 0

Sunday, September 30, 2012 5:30:00 NB All 4 Lanes 103 0.8 79 14 7 3 0 35.0 34.7 66.2 74.6 0 0 0 0 1 5 8 7 26 27 17 8 3 0 1

Sunday, September 30, 2012 5:45:00 NB All 4 Lanes 117 0.8 92 16 6 3 0 30.8 30.5 66.0 74.5 0 0 0 0 1 3 6 11 27 34 19 13 2 1 0

Sunday, September 30, 2012 6:00:00 NB All 4 Lanes 95 0.7 79 9 5 2 0 37.9 37.6 66.4 72.7 0 0 0 0 0 3 5 2 25 30 22 7 1 0 0

Sunday, September 30, 2012 6:15:00 NB All 4 Lanes 134 0.9 114 15 2 3 0 26.9 26.6 65.6 73.2 0 0 0 1 0 2 6 16 37 34 25 13 0 0 0

Sunday, September 30, 2012 6:30:00 NB All 4 Lanes 129 0.9 111 13 4 1 0 27.9 27.7 66.8 73.8 0 0 0 0 2 2 6 10 26 40 29 11 3 0 0

Sunday, September 30, 2012 6:45:00 NB All 4 Lanes 188 1.4 152 20 10 6 0 19.1 18.9 66.0 74.6 0 0 0 1 2 4 17 18 34 48 40 19 5 0 0

Sunday, September 30, 2012 7:00:00 NB All 4 Lanes 204 1.4 165 29 10 0 0 17.6 17.4 66.2 74.0 0 1 0 1 2 12 12 12 31 52 55 21 5 0 0

Sunday, September 30, 2012 7:15:00 NB All 4 Lanes 187 1.3 153 24 9 1 0 19.3 19.0 66.1 73.5 0 0 0 0 1 6 10 25 34 56 32 19 2 1 1

Sunday, September 30, 2012 7:30:00 NB All 4 Lanes 222 1.5 190 26 4 2 0 16.2 16.0 65.9 74.4 0 0 0 0 4 9 15 16 43 67 39 26 3 0 0

Sunday, September 30, 2012 7:45:00 NB All 4 Lanes 234 1.6 203 21 8 2 0 15.4 15.1 67.3 75.7 0 0 1 0 5 7 10 18 41 55 54 31 10 2 0

Sunday, September 30, 2012 8:00:00 NB All 4 Lanes 254 1.7 221 25 4 4 0 14.2 13.9 66.1 74.8 0 0 0 1 5 8 12 27 50 66 49 25 9 2 0

Sunday, September 30, 2012 8:15:00 NB All 4 Lanes 297 2.1 253 29 7 8 0 12.1 11.9 66.6 75.0 0 0 0 1 2 8 20 22 61 71 66 42 3 1 0

Sunday, September 30, 2012 8:30:00 NB All 4 Lanes 281 1.9 247 24 6 4 0 12.8 12.6 66.5 73.9 0 0 0 1 1 4 21 22 61 81 59 24 7 0 0

Sunday, September 30, 2012 8:45:00 NB All 4 Lanes 329 2.3 272 40 14 3 0 10.9 10.7 65.5 73.2 0 0 2 0 4 11 24 21 88 86 70 19 3 1 0

Sunday, September 30, 2012 9:00:00 NB All 4 Lanes 322 2.3 264 39 13 6 0 11.2 10.9 65.2 73.4 0 0 0 0 5 16 23 31 69 75 75 26 2 0 0

Sunday, September 30, 2012 9:15:00 NB All 4 Lanes 357 2.9 206 77 69 5 0 10.1 9.8 63.2 71.2 0 0 0 4 5 15 25 47 110 87 45 16 3 0 0

Sunday, September 30, 2012 9:30:00 NB All 4 Lanes 415 3.8 190 83 135 7 0 8.7 8.3 60.6 68.0 0 0 0 4 19 28 35 68 137 88 30 6 0 0 0

Sunday, September 30, 2012 9:45:00 NB All 4 Lanes 456 4.1 200 94 158 4 0 7.9 7.6 61.3 68.4 0 0 0 2 16 24 38 85 144 106 31 10 0 0 0

Sunday, September 30, 2012 10:00:00 NB All 4 Lanes 466 3.8 296 91 74 5 0 7.7 7.4 61.4 69.9 0 0 0 5 18 31 40 77 125 101 59 10 0 0 0

Sunday, September 30, 2012 10:15:00 NB All 4 Lanes 551 4.5 312 105 131 3 0 6.5 6.2 61.5 69.4 0 0 1 1 15 29 50 99 174 107 65 9 1 0 0

Sunday, September 30, 2012 10:30:00 NB All 4 Lanes 562 4.2 406 94 60 2 0 6.4 6.1 62.3 70.2 0 0 0 1 18 27 38 100 173 117 75 13 0 0 0

Sunday, September 30, 2012 10:45:00 NB All 4 Lanes 639 4.4 536 72 29 2 0 5.6 5.4 63.3 71.5 0 0 1 3 19 25 47 82 165 166 105 24 2 0 0

Sunday, September 30, 2012 11:00:00 NB All 4 Lanes 646 4.4 566 62 13 5 0 5.6 5.3 64.0 72.3 0 0 1 5 21 29 36 74 152 173 113 35 6 1 0

Sunday, September 30, 2012 11:15:00 NB All 4 Lanes 592 4.0 518 49 21 4 0 6.1 5.8 65.4 72.8 0 0 2 0 5 18 38 57 121 189 114 47 1 0 0

Sunday, September 30, 2012 11:30:00 NB All 4 Lanes 687 4.7 614 49 18 6 0 5.2 5.0 64.1 71.5 0 0 0 0 8 24 55 84 181 190 104 34 7 0 0

Sunday, September 30, 2012 11:45:00 NB All 4 Lanes 659 4.4 574 67 17 1 0 5.5 5.2 65.4 73.9 0 0 0 2 8 23 50 71 125 162 143 58 17 0 0

Sunday, September 30, 2012 12:00:00 NB All 4 Lanes 686 4.7 602 58 23 3 0 5.2 5.0 65.3 73.8 0 0 0 3 7 37 41 70 167 144 138 63 14 1 1

SpeedVehicle Classification



Route 24 NB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Sunday 9/30/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, September 30, 2012 12:15:00 NB All 4 Lanes 683 4.6 606 60 16 1 0 5.3 5.0 65.3 73.6 0 0 0 0 9 24 47 79 140 172 141 63 7 1 0

Sunday, September 30, 2012 12:30:00 NB All 4 Lanes 779 5.2 677 80 19 3 0 4.6 4.4 65.4 73.8 0 0 0 6 9 30 48 77 158 193 173 74 11 0 0

Sunday, September 30, 2012 12:45:00 NB All 4 Lanes 802 5.6 708 69 21 4 0 4.5 4.2 64.0 73.2 1 0 0 6 23 48 66 84 156 169 190 55 4 0 0

Sunday, September 30, 2012 13:00:00 NB All 4 Lanes 757 5.1 653 78 24 2 0 4.8 4.5 65.8 74.5 0 0 0 1 15 19 63 67 160 172 162 80 13 4 1

Sunday, September 30, 2012 13:15:00 NB All 4 Lanes 717 4.9 620 71 22 4 0 5.0 4.8 64.9 74.1 0 0 0 1 16 35 55 66 163 166 132 70 13 0 0

Sunday, September 30, 2012 13:30:00 NB All 4 Lanes 654 4.5 582 45 21 6 0 5.5 5.3 65.2 74.2 0 0 0 4 11 35 49 49 140 145 143 71 6 0 1

Sunday, September 30, 2012 13:45:00 NB All 4 Lanes 622 4.2 552 51 15 4 0 5.8 5.5 64.6 73.7 0 0 0 1 17 28 53 57 141 138 116 62 9 0 0

Sunday, September 30, 2012 14:00:00 NB All 4 Lanes 636 4.3 564 49 22 1 0 5.7 5.4 65.5 74.1 0 0 0 0 10 23 34 71 150 144 130 63 11 0 0

Sunday, September 30, 2012 14:15:00 NB All 4 Lanes 652 4.5 579 44 18 11 0 5.5 5.3 65.9 74.7 0 0 1 7 10 28 32 49 128 172 134 79 10 2 0

Sunday, September 30, 2012 14:30:00 NB All 4 Lanes 643 4.4 557 59 22 5 0 5.6 5.4 66.2 75.4 0 0 0 1 9 31 47 60 104 145 144 77 23 1 1

Sunday, September 30, 2012 14:45:00 NB All 4 Lanes 616 4.1 552 48 14 2 0 5.8 5.6 65.7 74.7 0 0 0 1 17 26 56 43 111 139 139 64 17 3 0

Sunday, September 30, 2012 15:00:00 NB All 4 Lanes 605 4.0 547 43 13 2 0 6.0 5.7 66.3 75.2 0 0 0 2 13 29 31 54 116 126 139 78 14 3 0

Sunday, September 30, 2012 15:15:00 NB All 4 Lanes 589 4.0 532 33 19 5 0 6.1 5.9 65.6 75.0 0 0 0 1 10 26 47 57 121 121 119 76 11 0 0

Sunday, September 30, 2012 15:30:00 NB All 4 Lanes 628 4.3 549 56 19 4 0 5.7 5.5 65.0 74.0 0 0 0 0 8 40 42 79 127 128 132 63 8 1 0

Sunday, September 30, 2012 15:45:00 NB All 4 Lanes 611 4.0 538 54 13 6 0 5.9 5.7 67.3 76.4 0 0 0 0 3 24 46 44 97 137 130 104 20 5 1

Sunday, September 30, 2012 16:00:00 NB All 4 Lanes 642 4.3 586 39 15 2 0 5.6 5.4 65.8 74.7 0 0 0 0 4 39 57 47 115 149 139 77 14 1 0

Sunday, September 30, 2012 16:15:00 NB All 4 Lanes 543 3.7 484 43 9 6 1 6.6 6.4 66.3 75.0 0 0 0 2 10 28 32 44 91 122 134 69 10 0 1

Sunday, September 30, 2012 16:30:00 NB All 4 Lanes 604 4.0 523 59 17 5 0 6.0 5.7 66.9 75.9 0 0 0 3 5 27 41 48 83 149 139 85 21 2 1

Sunday, September 30, 2012 16:45:00 NB All 4 Lanes 626 4.2 547 62 12 5 0 5.8 5.5 65.8 75.6 0 0 0 7 13 36 43 36 111 155 115 86 21 3 0

Sunday, September 30, 2012 17:00:00 NB All 4 Lanes 620 4.0 555 52 9 4 0 5.8 5.6 67.1 76.4 0 0 0 0 4 21 50 42 112 129 132 96 30 3 1

Sunday, September 30, 2012 17:15:00 NB All 4 Lanes 622 4.1 555 47 16 4 0 5.8 5.5 66.4 75.7 0 0 0 0 6 31 55 50 107 129 135 91 18 0 0

Sunday, September 30, 2012 17:30:00 NB All 4 Lanes 640 4.3 562 56 15 7 0 5.6 5.4 67.2 76.5 0 0 0 1 8 35 33 59 71 152 155 98 26 2 0

Sunday, September 30, 2012 17:45:00 NB All 4 Lanes 623 4.0 567 35 19 2 0 5.8 5.5 67.4 75.8 0 0 0 0 5 28 39 42 97 135 158 97 18 3 1

Sunday, September 30, 2012 18:00:00 NB All 4 Lanes 575 3.8 502 63 9 1 0 6.3 6.0 66.4 75.1 0 0 0 1 9 28 45 46 97 115 149 70 15 0 0

Sunday, September 30, 2012 18:15:00 NB All 4 Lanes 576 3.9 510 45 16 5 0 6.3 6.0 66.1 75.3 0 0 0 1 10 31 27 57 111 125 121 76 17 0 0

Sunday, September 30, 2012 18:30:00 NB All 4 Lanes 578 3.9 519 45 11 3 0 6.2 6.0 65.5 75.4 0 0 0 2 13 46 48 45 82 126 121 75 16 4 0

Sunday, September 30, 2012 18:45:00 NB All 4 Lanes 531 3.6 478 38 11 4 0 6.8 6.5 66.0 75.3 0 0 0 3 17 31 36 33 78 115 132 74 12 0 0

Sunday, September 30, 2012 19:00:00 NB All 4 Lanes 574 4.0 503 54 13 4 0 6.3 6.0 64.0 73.4 0 7 3 4 17 32 41 55 106 132 119 53 5 0 0

Sunday, September 30, 2012 19:15:00 NB All 4 Lanes 517 3.5 473 30 12 2 0 7.0 6.7 64.1 73.8 0 0 0 4 18 34 37 40 114 117 94 53 5 1 0

Sunday, September 30, 2012 19:30:00 NB All 4 Lanes 438 3.0 389 31 12 6 0 8.2 8.0 64.5 73.6 0 0 0 2 17 24 26 46 99 98 74 40 10 2 0

Sunday, September 30, 2012 19:45:00 NB All 4 Lanes 426 3.1 363 41 12 10 0 8.5 8.2 63.9 72.9 1 0 2 5 11 25 28 40 75 123 73 33 10 0 0

Sunday, September 30, 2012 20:00:00 NB All 4 Lanes 375 2.7 338 26 6 5 0 9.6 9.3 63.4 73.1 0 0 1 2 8 26 39 41 76 81 77 22 2 0 0

Sunday, September 30, 2012 20:15:00 NB All 4 Lanes 384 2.8 343 22 9 10 0 9.4 9.1 63.8 72.9 0 0 0 1 14 27 28 33 83 95 78 20 4 1 0

Sunday, September 30, 2012 20:30:00 NB All 4 Lanes 378 2.5 345 21 10 2 0 9.5 9.3 65.7 73.7 0 0 0 0 6 16 17 35 87 96 82 33 5 1 0

Sunday, September 30, 2012 20:45:00 NB All 4 Lanes 297 2.0 275 14 7 1 0 12.1 11.9 63.7 73.2 0 0 0 2 11 19 22 36 62 64 53 22 5 1 0

Sunday, September 30, 2012 21:00:00 NB All 4 Lanes 292 1.9 262 22 8 0 0 12.3 12.1 65.5 73.9 0 0 0 2 8 12 15 25 59 76 61 29 3 1 1

Sunday, September 30, 2012 21:15:00 NB All 4 Lanes 291 2.0 264 20 4 3 0 12.4 12.1 65.7 74.9 0 0 0 1 5 18 18 28 53 59 67 34 7 1 0

Sunday, September 30, 2012 21:30:00 NB All 4 Lanes 251 1.7 228 17 1 5 0 14.3 14.1 65.3 72.8 0 0 0 0 8 12 15 25 34 76 56 22 3 0 0

Sunday, September 30, 2012 21:45:00 NB All 4 Lanes 214 1.5 187 21 4 2 0 16.8 16.6 64.1 72.6 0 0 0 1 3 13 23 13 49 57 40 13 2 0 0

Sunday, September 30, 2012 22:00:00 NB All 4 Lanes 168 1.2 152 9 3 4 0 21.4 21.2 64.8 74.1 0 0 0 0 4 10 19 11 36 32 37 12 5 1 1

Sunday, September 30, 2012 22:15:00 NB All 4 Lanes 163 1.1 151 10 1 1 0 22.1 21.8 65.5 73.7 0 0 0 2 4 4 13 12 36 44 30 15 2 0 1

Sunday, September 30, 2012 22:30:00 NB All 4 Lanes 199 1.4 185 12 0 2 0 18.1 17.8 64.4 73.1 0 0 0 1 7 10 14 19 42 53 33 17 3 0 0

Sunday, September 30, 2012 22:45:00 NB All 4 Lanes 141 1.0 134 4 2 1 0 25.5 25.3 64.5 74.0 0 0 0 1 6 12 9 13 19 35 28 12 6 0 0

Sunday, September 30, 2012 23:00:00 NB All 4 Lanes 148 1.0 138 7 2 1 0 24.3 24.1 65.1 74.8 0 0 0 2 7 10 5 11 29 35 28 18 3 0 0

Sunday, September 30, 2012 23:15:00 NB All 4 Lanes 111 0.9 96 8 2 5 0 32.4 32.2 63.3 72.5 0 0 0 1 4 6 13 6 26 33 10 10 2 0 0

Sunday, September 30, 2012 23:30:00 NB All 4 Lanes 111 0.8 94 10 2 5 0 32.4 32.2 63.3 73.3 0 0 0 1 2 12 7 12 26 22 16 7 5 1 0

Sunday, September 30, 2012 23:45:00 NB All 4 Lanes 102 0.8 94 2 0 6 0 35.3 35.0 63.5 71.8 0 0 0 1 3 8 9 6 23 24 19 8 1 0 0

Totals 34288 2.5 29369 3164 1450 307 1 21.4 21.1 64.7 73.3 2 8 17 136 698 1685 2451 3359 7135 8056 6780 3274 608 62 17

Vehicle Classification Speed



Route 24 NB

north of I-495 Ramps  

City, State: Bridgewater, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 H  

Date: Sunday 9/30/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 2035 4.2 1214 384 423 14 0 7.1 6.8

MID-DAY 12:15 PM 3021 5.1 2644 287 80 10 0 4.8 4.5

PM 2:00 PM 2547 4.3 2252 200 76 19 0 5.7 5.4

Vehicle Classification



Route 24 SB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Thursday 9/27/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, September 27, 2012 0:00:00 SB All 3 Lanes 192 1.8 123 28 37 3 1 14.1 13.8 76.4 111.0 0 0 0 14 0 0 47 0 0 98 0 0 0 0 33

Thursday, September 27, 2012 0:15:00 SB All 3 Lanes 146 1.5 43 13 85 5 0 18.5 18.2 69.5 78.0 0 0 0 0 0 0 12 13 9 6 3 38 0 0 65

Thursday, September 27, 2012 0:30:00 SB All 3 Lanes 173 1.8 55 18 90 9 1 15.6 15.3 58.9 62.0 0 0 0 0 0 1 0 46 8 5 0 24 0 0 89

Thursday, September 27, 2012 0:45:00 SB All 3 Lanes 101 1.0 23 19 56 2 1 26.7 26.5 70.7 70.0 0 0 0 0 0 3 0 0 5 26 0 10 17 0 40

Thursday, September 27, 2012 1:00:00 SB All 3 Lanes 79 0.9 32 26 12 9 0 34.2 33.9 64.8 65.0 0 0 0 0 0 0 0 13 16 36 0 4 5 0 5

Thursday, September 27, 2012 1:15:00 SB All 3 Lanes 73 0.8 39 19 8 7 0 37.0 36.7 65.5 71.0 0 0 0 0 0 0 0 6 2 47 13 0 0 0 5

Thursday, September 27, 2012 1:30:00 SB All 3 Lanes 60 0.7 28 16 9 7 0 45.0 44.7 62.8 67.0 0 0 0 0 5 0 0 0 12 27 8 3 0 0 5

Thursday, September 27, 2012 1:45:00 SB All 3 Lanes 56 0.6 33 17 1 5 0 48.2 47.9 61.7 69.0 0 0 0 0 0 0 0 6 4 45 0 0 0 0 1

Thursday, September 27, 2012 2:00:00 SB All 3 Lanes 50 0.6 19 16 10 5 0 54.0 53.7 64.0 64.0 0 0 0 0 0 0 0 15 10 20 1 0 0 0 4

Thursday, September 27, 2012 2:15:00 SB All 3 Lanes 40 0.5 13 11 10 6 0 67.5 67.2 71.8 73.5 0 0 0 0 0 0 0 5 0 10 23 0 0 0 2

Thursday, September 27, 2012 2:30:00 SB All 3 Lanes 44 0.5 23 10 7 3 1 61.4 61.0 62.9 66.0 0 0 0 0 0 0 5 0 8 23 7 0 0 0 1

Thursday, September 27, 2012 2:45:00 SB All 3 Lanes 44 0.5 26 9 8 1 0 61.4 61.1 61.2 62.0 0 0 0 0 0 0 23 0 9 11 0 0 0 0 1

Thursday, September 27, 2012 3:00:00 SB All 3 Lanes 29 0.4 16 6 3 4 0 62.1 61.7 68.7 76.0 0 0 0 0 0 0 0 0 18 0 0 11 0 0 0

Thursday, September 27, 2012 3:15:00 SB All 3 Lanes 37 0.4 24 6 4 3 0 48.7 48.3 59.8 67.0 0 0 0 0 8 0 0 15 7 1 6 0 0 0 0

Thursday, September 27, 2012 3:30:00 SB All 3 Lanes 46 0.7 20 12 5 9 0 39.1 38.7 60.8 70.0 0 0 0 0 2 9 5 0 4 13 13 0 0 0 0

Thursday, September 27, 2012 3:45:00 SB All 3 Lanes 45 0.5 25 12 4 4 0 60.0 59.7 56.7 63.0 0 0 0 0 0 7 4 9 5 18 0 0 0 0 2

Thursday, September 27, 2012 4:00:00 SB All 3 Lanes 43 0.6 19 11 6 7 0 41.9 41.5 53.9 59.0 0 0 0 0 2 0 3 7 0 31 0 0 0 0 0

Thursday, September 27, 2012 4:15:00 SB All 3 Lanes 70 1.0 29 16 13 12 0 38.6 38.2 61.5 68.0 0 0 0 0 0 7 1 16 11 33 0 0 0 0 2

Thursday, September 27, 2012 4:30:00 SB All 3 Lanes 84 0.9 44 19 17 4 0 32.1 31.8 63.0 69.0 0 0 0 0 0 0 5 0 36 32 8 0 0 0 3

Thursday, September 27, 2012 4:45:00 SB All 3 Lanes 94 1.0 47 18 24 5 0 28.7 28.4 64.4 69.0 0 0 0 0 0 0 0 3 44 23 17 0 0 0 7

Thursday, September 27, 2012 5:00:00 SB All 3 Lanes 138 1.7 65 32 28 12 1 19.6 19.2 61.1 71.0 0 0 0 0 0 7 5 10 42 9 51 0 0 0 14

Thursday, September 27, 2012 5:15:00 SB All 3 Lanes 144 1.7 37 53 39 13 2 18.8 18.4 69.5 79.0 0 0 0 0 0 2 0 0 34 0 58 41 0 0 9

Thursday, September 27, 2012 5:30:00 SB All 3 Lanes 178 2.1 94 42 31 11 0 15.2 14.9 61.5 67.5 0 0 0 0 0 5 6 29 79 42 6 0 0 0 11

Thursday, September 27, 2012 5:45:00 SB All 3 Lanes 244 2.8 146 48 34 16 0 11.1 10.8 59.1 67.5 0 0 0 0 7 14 21 18 136 23 25 0 0 0 0

Thursday, September 27, 2012 6:00:00 SB All 3 Lanes 332 3.8 161 100 47 24 0 8.1 7.8 61.3 71.0 0 0 0 0 3 33 7 64 83 27 31 76 8 0 0

Thursday, September 27, 2012 6:15:00 SB All 3 Lanes 411 4.4 220 106 73 12 0 6.6 6.3 63.8 72.0 0 0 0 0 27 0 34 79 77 43 81 70 0 0 0

Thursday, September 27, 2012 6:30:00 SB All 3 Lanes 520 5.4 293 140 67 20 0 5.2 4.9 63.2 70.0 0 0 0 0 0 7 25 106 84 97 105 93 0 0 3

Thursday, September 27, 2012 6:45:00 SB All 3 Lanes 679 7.2 362 184 109 24 0 4.0 3.7 61.8 69.0 0 0 0 3 12 14 13 117 151 250 30 49 40 0 0

Thursday, September 27, 2012 7:00:00 SB All 3 Lanes 636 6.6 430 121 63 22 0 4.2 4.0 58.4 67.3 5 0 0 3 3 12 48 154 212 193 4 2 0 0 0

Thursday, September 27, 2012 7:15:00 SB All 3 Lanes 668 7.1 405 128 109 26 0 4.0 3.8 60.6 70.0 0 0 0 0 13 32 56 102 133 207 65 59 0 0 1

Thursday, September 27, 2012 7:30:00 SB All 3 Lanes 796 8.5 514 158 99 24 1 3.4 3.1 58.7 70.0 0 0 5 0 25 49 102 244 67 162 100 42 0 0 0

Thursday, September 27, 2012 7:45:00 SB All 3 Lanes 834 8.4 534 173 108 19 0 3.2 3.0 61.2 67.5 0 0 0 0 0 13 76 125 211 85 295 14 0 0 15

Thursday, September 27, 2012 8:00:00 SB All 3 Lanes 877 8.9 517 184 150 26 0 3.1 2.8 60.4 72.0 0 0 0 0 13 42 17 64 267 127 234 101 12 0 0

Thursday, September 27, 2012 8:15:00 SB All 3 Lanes 833 8.8 493 193 120 25 2 3.2 3.0 60.7 69.5 0 2 9 3 11 65 0 142 193 169 195 3 5 29 7

Thursday, September 27, 2012 8:30:00 SB All 3 Lanes 765 7.6 468 162 111 24 0 3.5 3.3 63.8 69.8 0 0 0 0 4 17 32 109 184 208 129 46 0 8 28

Thursday, September 27, 2012 8:45:00 SB All 3 Lanes 658 6.9 371 164 99 24 0 4.1 3.8 61.0 67.9 0 0 0 4 18 39 31 48 150 192 6 11 136 0 23

Thursday, September 27, 2012 9:00:00 SB All 3 Lanes 652 6.7 391 149 81 31 0 4.1 3.9 62.6 67.0 0 0 0 0 0 0 16 125 203 169 30 1 101 0 7

Thursday, September 27, 2012 9:15:00 SB All 3 Lanes 571 5.8 356 118 72 25 0 4.7 4.5 64.4 71.5 0 0 0 0 0 0 45 74 153 181 48 52 0 0 18

Thursday, September 27, 2012 9:30:00 SB All 3 Lanes 598 6.3 306 142 123 25 2 4.5 4.2 65.5 73.5 0 0 0 0 0 23 35 23 68 220 123 62 3 0 41

Thursday, September 27, 2012 9:45:00 SB All 3 Lanes 595 6.4 363 122 79 31 0 4.5 4.2 60.9 68.3 0 0 0 8 23 0 80 99 60 284 7 18 16 0 0

Thursday, September 27, 2012 10:00:00 SB All 3 Lanes 513 5.1 313 118 63 19 0 5.3 5.0 64.2 72.5 0 0 0 5 0 0 5 86 94 101 207 5 10 0 0

Thursday, September 27, 2012 10:15:00 SB All 3 Lanes 534 5.6 319 118 71 26 0 5.1 4.8 63.9 72.0 0 0 0 0 0 0 51 34 179 126 58 81 5 0 0

Thursday, September 27, 2012 10:30:00 SB All 3 Lanes 539 5.9 340 100 66 33 0 5.0 4.7 61.9 70.0 9 0 0 0 0 7 65 23 192 122 93 22 0 6 0

Thursday, September 27, 2012 10:45:00 SB All 3 Lanes 546 6.0 341 109 68 28 0 4.9 4.6 61.7 68.4 1 0 0 11 0 5 51 63 238 157 17 1 0 0 2

Thursday, September 27, 2012 11:00:00 SB All 3 Lanes 546 5.5 315 116 91 24 0 4.9 4.7 65.3 72.3 0 0 0 0 0 34 44 30 179 96 79 20 36 11 17

Thursday, September 27, 2012 11:15:00 SB All 3 Lanes 661 6.9 426 113 93 29 0 4.1 3.8 61.7 67.0 0 0 0 0 11 10 51 95 297 116 26 23 0 0 32

Thursday, September 27, 2012 11:30:00 SB All 3 Lanes 576 6.2 347 117 80 32 0 4.7 4.4 61.3 69.0 0 0 0 0 10 5 37 50 163 166 113 0 6 26 0

Thursday, September 27, 2012 11:45:00 SB All 3 Lanes 634 6.7 394 133 76 29 2 4.3 4.0 62.4 72.0 0 0 0 0 15 13 125 75 174 108 33 56 18 17 0

Thursday, September 27, 2012 12:00:00 SB All 3 Lanes 566 5.7 372 106 64 24 0 4.8 4.5 65.7 72.3 0 0 0 0 0 4 86 55 105 187 96 30 0 0 3

Vehicle Classification Speed



Route 24 SB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Thursday 9/27/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, September 27, 2012 12:15:00 SB All 3 Lanes 574 6.0 300 169 78 27 0 4.7 4.4 63.5 70.0 0 0 0 0 0 7 39 63 116 146 16 176 2 0 9

Thursday, September 27, 2012 12:30:00 SB All 3 Lanes 665 6.5 365 178 103 19 0 4.1 3.8 65.8 72.5 0 0 0 0 0 0 5 28 184 85 256 80 0 0 27

Thursday, September 27, 2012 12:45:00 SB All 3 Lanes 721 7.2 432 176 91 22 0 3.7 3.5 63.4 70.5 0 0 0 0 0 29 24 122 140 141 221 14 3 27 0

Thursday, September 27, 2012 13:00:00 SB All 3 Lanes 659 6.9 390 146 93 30 0 4.1 3.8 62.4 70.0 0 0 0 13 10 1 17 108 170 152 24 146 18 0 0

Thursday, September 27, 2012 13:15:00 SB All 3 Lanes 673 6.7 436 150 69 18 0 4.0 3.7 62.9 68.3 0 0 0 0 26 6 13 84 154 297 31 62 0 0 0

Thursday, September 27, 2012 13:30:00 SB All 3 Lanes 712 7.4 483 120 81 27 1 3.8 3.5 60.8 68.6 0 0 0 16 16 8 79 73 333 93 33 61 0 0 0

Thursday, September 27, 2012 13:45:00 SB All 3 Lanes 672 6.6 447 126 85 14 0 4.0 3.8 63.5 70.0 0 0 0 0 0 11 16 69 363 117 94 0 0 0 2

Thursday, September 27, 2012 14:00:00 SB All 3 Lanes 787 8.1 401 158 201 27 0 3.4 3.2 62.7 71.0 0 0 0 0 0 39 41 100 230 143 53 80 0 0 101

Thursday, September 27, 2012 14:15:00 SB All 3 Lanes 840 8.1 469 174 172 25 0 3.2 3.0 63.9 71.0 0 0 0 0 0 47 24 143 120 178 183 22 10 0 113

Thursday, September 27, 2012 14:30:00 SB All 3 Lanes 917 9.1 455 239 199 24 0 2.9 2.7 64.2 69.3 0 0 0 0 0 4 12 111 231 233 140 72 7 0 107

Thursday, September 27, 2012 14:45:00 SB All 3 Lanes 984 9.8 574 243 142 24 1 2.7 2.5 63.3 69.5 0 0 0 0 0 11 78 75 296 261 155 71 14 0 23

Thursday, September 27, 2012 15:00:00 SB All 3 Lanes 927 9.1 549 226 129 23 0 2.9 2.6 63.1 73.3 0 0 0 1 2 41 34 111 227 166 140 92 78 33 2

Thursday, September 27, 2012 15:15:00 SB All 3 Lanes 1087 10.8 580 330 152 25 0 2.5 2.2 63.4 73.0 0 0 0 0 5 7 83 161 162 152 222 254 37 4 0

Thursday, September 27, 2012 15:30:00 SB All 3 Lanes 1151 11.7 760 276 93 22 0 2.3 2.1 57.4 65.9 0 0 33 7 46 43 156 243 89 251 138 144 0 0 1

Thursday, September 27, 2012 15:45:00 SB All 3 Lanes 1329 12.9 754 362 193 20 0 2.0 1.8 64.6 72.5 0 0 0 0 13 9 33 144 395 333 228 87 6 62 19

Thursday, September 27, 2012 16:00:00 SB All 3 Lanes 1328 13.3 703 355 246 24 0 2.0 1.8 60.3 67.7 15 0 0 0 19 81 51 158 341 239 216 58 12 86 52

Thursday, September 27, 2012 16:15:00 SB All 3 Lanes 1414 13.6 813 412 163 26 0 1.9 1.7 61.7 70.0 15 0 0 0 0 34 80 184 263 383 284 66 105 0 0

Thursday, September 27, 2012 16:30:00 SB All 3 Lanes 1396 13.8 840 386 148 22 0 1.9 1.7 61.0 68.5 19 0 0 0 39 16 44 204 216 664 188 3 3 0 0

Thursday, September 27, 2012 16:45:00 SB All 3 Lanes 1305 12.3 858 310 125 12 0 2.1 1.8 60.0 70.0 32 0 0 0 8 0 131 263 114 441 210 7 99 0 0

Thursday, September 27, 2012 17:00:00 SB All 3 Lanes 1379 13.2 902 306 145 26 0 2.0 1.7 62.1 68.5 4 0 0 0 0 52 49 160 578 192 140 126 78 0 0

Thursday, September 27, 2012 17:15:00 SB All 3 Lanes 1345 12.9 863 322 140 20 0 2.0 1.7 62.0 68.8 0 0 0 0 0 24 137 111 348 369 167 166 0 13 10

Thursday, September 27, 2012 17:30:00 SB All 3 Lanes 1422 13.4 991 304 113 14 0 1.9 1.6 60.2 65.0 0 0 0 0 0 44 164 234 677 71 16 67 149 0 0

Thursday, September 27, 2012 17:45:00 SB All 3 Lanes 1184 11.3 882 200 85 17 0 2.3 2.0 60.8 70.0 97 0 0 0 0 2 174 46 568 129 141 22 5 0 0

Thursday, September 27, 2012 18:00:00 SB All 3 Lanes 1041 9.3 763 204 72 2 0 2.6 2.4 64.4 72.5 0 0 0 0 0 0 24 195 382 184 197 21 38 0 0

Thursday, September 27, 2012 18:15:00 SB All 3 Lanes 993 9.2 594 213 173 13 0 2.7 2.5 61.8 69.0 0 0 0 0 4 22 53 94 210 227 211 60 0 0 112

Thursday, September 27, 2012 18:30:00 SB All 3 Lanes 1045 9.5 691 261 78 15 0 2.6 2.3 65.8 74.5 0 0 0 0 0 0 59 100 200 310 272 18 6 78 2

Thursday, September 27, 2012 18:45:00 SB All 3 Lanes 863 7.8 542 203 105 13 0 3.1 2.9 65.3 76.0 0 0 0 0 66 0 31 114 159 155 81 38 143 51 25

Thursday, September 27, 2012 19:00:00 SB All 3 Lanes 783 7.2 571 122 81 8 1 3.4 3.2 63.5 68.5 0 0 0 0 212 0 31 70 250 147 15 16 0 42 0

Thursday, September 27, 2012 19:15:00 SB All 3 Lanes 752 7.1 553 133 52 14 0 3.6 3.3 64.1 69.5 0 0 0 0 137 0 0 132 268 136 24 55 0 0 0

Thursday, September 27, 2012 19:30:00 SB All 3 Lanes 643 6.1 370 166 95 11 1 4.2 3.9 66.2 72.0 0 0 0 0 0 65 10 11 62 164 275 6 0 0 50

Thursday, September 27, 2012 19:45:00 SB All 3 Lanes 608 5.6 411 166 25 6 0 4.4 4.2 61.1 70.3 0 0 0 0 0 2 91 28 180 40 264 0 3 0 0

Thursday, September 27, 2012 20:00:00 SB All 3 Lanes 541 5.4 376 113 41 10 1 5.0 4.7 58.6 65.5 118 0 0 0 0 33 50 38 78 28 132 35 29 0 0

Thursday, September 27, 2012 20:15:00 SB All 3 Lanes 511 4.8 323 134 43 11 0 5.3 5.0 63.5 69.0 0 0 0 0 0 12 15 69 139 75 92 109 0 0 0

Thursday, September 27, 2012 20:30:00 SB All 3 Lanes 416 3.7 265 118 28 5 0 6.5 6.2 66.4 71.0 0 0 0 0 0 0 0 66 50 168 28 84 0 20 0

Thursday, September 27, 2012 20:45:00 SB All 3 Lanes 445 4.3 196 157 80 12 0 6.1 5.8 63.4 73.0 0 0 0 0 6 13 31 15 82 49 102 38 0 109 0

Thursday, September 27, 2012 21:00:00 SB All 3 Lanes 424 4.0 266 106 44 8 0 6.4 6.1 57.4 63.0 0 0 0 0 0 7 78 32 84 142 0 0 0 81 0

Thursday, September 27, 2012 21:15:00 SB All 3 Lanes 380 3.5 182 133 61 4 0 7.1 6.9 67.2 73.0 0 0 0 0 0 0 0 59 18 117 89 20 0 77 0

Thursday, September 27, 2012 21:30:00 SB All 3 Lanes 393 3.7 231 111 45 6 0 6.9 6.6 63.7 72.0 0 0 0 0 0 0 5 70 37 135 110 3 0 33 0

Thursday, September 27, 2012 21:45:00 SB All 3 Lanes 347 3.3 227 88 22 9 1 7.8 7.5 63.3 72.0 0 0 0 0 0 0 45 6 93 27 152 22 2 0 0

Thursday, September 27, 2012 22:00:00 SB All 3 Lanes 307 2.9 214 60 24 9 0 8.8 8.5 64.6 71.0 0 0 0 0 0 0 13 40 80 56 77 41 0 0 0

Thursday, September 27, 2012 22:15:00 SB All 3 Lanes 254 2.3 178 57 17 2 0 10.6 10.4 62.2 72.0 0 0 0 0 0 12 6 38 22 116 51 0 0 9 0

Thursday, September 27, 2012 22:30:00 SB All 3 Lanes 281 2.7 193 54 26 8 0 9.6 9.4 65.4 74.0 0 0 0 0 0 0 35 25 113 16 56 2 0 34 0

Thursday, September 27, 2012 22:45:00 SB All 3 Lanes 247 2.3 172 29 40 6 0 10.9 10.7 63.2 69.0 0 0 0 0 0 0 30 44 68 8 48 0 0 18 31

Thursday, September 27, 2012 23:00:00 SB All 3 Lanes 214 2.1 134 59 11 10 0 12.6 12.3 64.7 69.5 0 0 0 0 0 0 0 6 59 114 31 0 0 0 4

Thursday, September 27, 2012 23:15:00 SB All 3 Lanes 204 2.0 114 69 15 6 0 13.2 13.0 66.1 72.5 0 0 0 0 0 4 0 0 58 37 105 0 0 0 0

Thursday, September 27, 2012 23:30:00 SB All 3 Lanes 195 1.8 140 41 10 4 0 13.8 13.6 58.9 65.0 0 0 0 0 0 5 0 45 81 11 53 0 0 0 0

Thursday, September 27, 2012 23:45:00 SB All 3 Lanes 182 1.6 126 20 35 1 0 14.8 14.6 79.1 105.0 0 0 0 0 0 0 0 52 72 1 25 0 0 0 32

Totals 53290 5.5 32453 12339 6992 1489 20 13.0 12.8 63.1 70.5 315 2 47 88 821 1170 3360 6741 13576 12071 8230 3512 1265 874 1218

Vehicle Classification Speed



Route 24 SB

north of I-495 Ramps  

City, State: Bridgewater, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 H  

Date: Thursday 9/27/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:30 AM 3340 8.7 2058 708 477 94 3 3.2 3.0  

MID-DAY 12:15 PM 2619 6.7 1487 669 365 98 0 4.2 3.9

PM 4:15 PM 5494 13.2 3413 1414 581 86 0 2.0 1.7

Vehicle Classification



Route 24 SB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Friday 9/28/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, September 28, 2012 0:00:00 SB All 3 Lanes 186 1.8 125 34 22 5 0 14.5 14.3 63.3 67.0 0 0 0 0 0 0 0 19 47 88 18 0 0 0 14

Friday, September 28, 2012 0:15:00 SB All 3 Lanes 128 1.3 75 33 16 4 0 21.1 20.8 67.7 72.0 0 0 0 0 0 0 0 0 17 30 68 13 0 0 0

Friday, September 28, 2012 0:30:00 SB All 3 Lanes 115 1.2 64 37 10 4 0 23.5 23.2 59.4 64.0 0 0 0 0 0 3 4 0 54 1 53 0 0 0 0

Friday, September 28, 2012 0:45:00 SB All 3 Lanes 119 1.1 97 13 5 4 0 22.7 22.4 64.7 67.0 0 0 0 0 0 0 0 0 75 30 14 0 0 0 0

Friday, September 28, 2012 1:00:00 SB All 3 Lanes 100 1.1 61 29 4 6 0 27.0 26.7 64.0 71.0 0 0 0 0 6 0 0 0 42 37 15 0 0 0 0

Friday, September 28, 2012 1:15:00 SB All 3 Lanes 93 1.0 61 20 5 7 0 29.0 28.7 55.7 62.0 0 0 0 0 0 37 1 2 8 0 45 0 0 0 0

Friday, September 28, 2012 1:30:00 SB All 3 Lanes 69 0.7 43 18 3 5 0 39.1 38.8 64.4 65.0 0 0 0 0 0 1 0 1 49 0 18 0 0 0 0

Friday, September 28, 2012 1:45:00 SB All 3 Lanes 62 0.6 40 11 8 3 0 43.6 43.3 66.7 70.0 0 0 0 0 0 0 0 3 37 17 5 0 0 0 0

Friday, September 28, 2012 2:00:00 SB All 3 Lanes 63 0.7 36 18 5 4 0 42.9 42.6 63.9 71.0 0 0 0 0 0 0 14 7 6 7 29 0 0 0 0

Friday, September 28, 2012 2:15:00 SB All 3 Lanes 48 0.5 31 7 6 4 0 56.3 56.0 68.7 70.0 0 0 0 0 0 0 0 20 8 14 4 0 2 0 0

Friday, September 28, 2012 2:30:00 SB All 3 Lanes 55 0.6 39 7 5 4 0 49.1 48.8 56.3 60.0 0 0 0 0 0 0 4 25 23 0 3 0 0 0 0

Friday, September 28, 2012 2:45:00 SB All 3 Lanes 50 0.6 40 3 4 3 0 54.0 53.7 64.9 67.0 0 0 0 0 0 0 18 24 5 2 1 0 0 0 0

Friday, September 28, 2012 3:00:00 SB All 3 Lanes 41 0.5 23 11 2 5 0 65.9 65.5 66.1 72.0 0 0 0 0 0 0 0 5 10 16 3 7 0 0 0

Friday, September 28, 2012 3:15:00 SB All 3 Lanes 46 0.6 21 12 8 5 0 58.7 58.4 57.6 61.0 0 0 0 0 0 3 0 6 18 8 11 0 0 0 0

Friday, September 28, 2012 3:30:00 SB All 3 Lanes 48 0.6 25 13 5 5 0 56.3 55.9 63.4 67.0 0 0 0 0 0 0 9 5 6 10 2 16 0 0 0

Friday, September 28, 2012 3:45:00 SB All 3 Lanes 59 0.7 16 26 12 5 0 45.8 45.5 64.4 66.0 0 0 0 0 0 0 0 2 23 1 3 30 0 0 0

Friday, September 28, 2012 4:00:00 SB All 3 Lanes 35 0.4 19 9 2 5 0 77.1 76.8 62.7 65.0 0 0 0 0 0 1 0 0 15 0 13 6 0 0 0

Friday, September 28, 2012 4:15:00 SB All 3 Lanes 70 0.9 27 22 14 7 0 38.6 38.2 63.9 67.0 0 0 0 0 0 2 0 2 22 30 5 9 0 0 0

Friday, September 28, 2012 4:30:00 SB All 3 Lanes 77 0.9 43 17 10 7 0 35.1 34.7 59.1 64.0 0 0 0 0 0 2 2 26 4 40 3 0 0 0 0

Friday, September 28, 2012 4:45:00 SB All 3 Lanes 120 1.4 75 24 15 6 0 22.5 22.2 59.6 69.0 0 0 0 0 0 6 24 8 27 42 13 0 0 0 0

Friday, September 28, 2012 5:00:00 SB All 3 Lanes 123 1.4 71 28 15 9 0 22.0 21.6 62.1 70.0 0 0 0 0 0 6 18 19 24 14 42 0 0 0 0

Friday, September 28, 2012 5:15:00 SB All 3 Lanes 167 2.0 67 43 40 16 1 16.2 15.8 64.8 74.5 0 0 0 0 1 10 9 17 28 11 65 5 0 7 14

Friday, September 28, 2012 5:30:00 SB All 3 Lanes 181 2.0 99 41 30 11 0 14.9 14.6 62.5 67.8 0 0 0 0 0 6 3 12 48 87 9 12 0 4 0

Friday, September 28, 2012 5:45:00 SB All 3 Lanes 232 2.4 127 51 48 6 0 11.6 11.4 62.6 71.0 0 0 0 0 0 2 36 66 14 42 34 21 17 0 0

Friday, September 28, 2012 6:00:00 SB All 3 Lanes 319 3.6 190 79 33 17 0 8.5 8.2 58.0 65.6 0 0 0 5 2 10 50 70 86 35 61 0 0 0 0

Friday, September 28, 2012 6:15:00 SB All 3 Lanes 373 4.1 202 104 49 18 0 7.2 6.9 61.0 68.7 0 0 0 0 4 1 40 46 134 44 104 0 0 0 0

Friday, September 28, 2012 6:30:00 SB All 3 Lanes 531 5.4 313 133 75 10 0 5.1 4.8 62.6 70.5 0 0 0 0 0 40 43 69 133 87 142 2 0 0 15

Friday, September 28, 2012 6:45:00 SB All 3 Lanes 587 6.3 321 153 91 22 0 4.6 4.3 59.8 67.5 0 0 0 0 16 14 67 116 102 87 81 104 0 0 0

Friday, September 28, 2012 7:00:00 SB All 3 Lanes 614 7.0 333 161 94 26 0 4.4 4.1 55.5 65.0 0 0 0 14 24 16 88 92 171 97 13 99 0 0 0

Friday, September 28, 2012 7:15:00 SB All 3 Lanes 576 6.1 329 140 93 14 0 4.7 4.4 59.0 67.0 0 0 0 0 34 28 49 56 185 57 84 83 0 0 0

Friday, September 28, 2012 7:30:00 SB All 3 Lanes 745 7.8 444 159 119 22 1 3.6 3.3 60.4 67.0 0 0 0 3 1 52 85 105 114 218 130 21 0 15 1

Friday, September 28, 2012 7:45:00 SB All 3 Lanes 768 7.9 505 161 82 20 0 3.5 3.2 58.9 67.0 0 0 0 1 13 72 77 90 104 201 177 33 0 0 0

Friday, September 28, 2012 8:00:00 SB All 3 Lanes 780 7.7 558 140 66 16 0 3.5 3.2 60.2 67.5 0 0 0 0 0 15 81 224 131 112 197 15 5 0 0

Friday, September 28, 2012 8:15:00 SB All 3 Lanes 710 7.2 476 144 68 22 0 3.8 3.5 59.8 65.0 0 0 5 0 0 17 73 156 244 65 125 25 0 0 0

Friday, September 28, 2012 8:30:00 SB All 3 Lanes 686 7.0 397 181 80 28 0 3.9 3.7 62.8 70.0 0 0 0 0 4 0 59 51 193 139 168 72 0 0 0

Friday, September 28, 2012 8:45:00 SB All 3 Lanes 640 6.8 391 136 87 26 0 4.2 3.9 61.1 70.3 0 0 0 1 8 27 61 56 177 153 76 22 0 9 50

Friday, September 28, 2012 9:00:00 SB All 3 Lanes 601 6.3 352 135 85 29 0 4.5 4.2 63.6 68.0 0 0 0 4 0 6 53 76 212 105 1 73 11 24 36

Friday, September 28, 2012 9:15:00 SB All 3 Lanes 529 5.5 281 129 97 22 0 5.1 4.8 62.6 70.0 0 0 0 0 0 11 49 109 100 58 73 48 0 81 0

Friday, September 28, 2012 9:30:00 SB All 3 Lanes 557 6.0 263 173 102 19 0 4.8 4.6 59.9 66.5 0 0 0 3 4 13 35 80 197 74 15 42 0 94 0

Friday, September 28, 2012 9:45:00 SB All 3 Lanes 532 5.7 274 161 75 22 0 5.1 4.8 59.6 70.0 0 0 0 3 2 21 79 65 49 144 83 21 0 65 0

Friday, September 28, 2012 10:00:00 SB All 3 Lanes 603 6.8 341 122 100 39 1 4.5 4.2 61.5 69.0 0 0 0 0 27 28 30 177 89 121 25 9 29 46 22

Friday, September 28, 2012 10:15:00 SB All 3 Lanes 618 6.9 367 119 92 40 0 4.4 4.1 60.2 69.7 0 0 0 0 16 10 156 70 191 71 56 14 0 0 34

Friday, September 28, 2012 10:30:00 SB All 3 Lanes 627 6.7 399 114 82 32 0 4.3 4.0 62.5 68.8 0 0 0 0 0 27 92 115 135 124 90 24 7 13 0

Friday, September 28, 2012 10:45:00 SB All 3 Lanes 622 6.9 366 129 91 36 0 4.3 4.0 61.0 66.5 0 0 0 0 0 105 20 118 204 140 7 26 1 0 1

Friday, September 28, 2012 11:00:00 SB All 3 Lanes 560 6.1 341 101 85 33 0 4.8 4.5 63.0 69.5 0 0 0 0 0 94 38 104 98 181 19 3 23 0 0

Friday, September 28, 2012 11:15:00 SB All 3 Lanes 615 6.7 369 135 83 28 0 4.4 4.1 62.5 69.0 0 0 0 0 8 35 89 40 150 223 48 2 0 0 20

Friday, September 28, 2012 11:30:00 SB All 3 Lanes 682 7.4 323 191 134 34 0 4.0 3.7 63.7 71.7 0 0 0 0 0 20 51 107 146 115 88 31 0 26 98

Friday, September 28, 2012 11:45:00 SB All 3 Lanes 671 7.1 324 200 116 31 0 4.0 3.7 62.9 70.6 0 0 0 0 0 20 22 72 120 192 113 13 77 42 0

Friday, September 28, 2012 12:00:00 SB All 3 Lanes 690 7.0 354 197 119 20 0 3.9 3.6 61.5 67.8 0 0 0 0 0 20 21 142 223 82 46 20 0 136 0

Vehicle Classification Speed



Route 24 SB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Friday 9/28/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, September 28, 2012 12:15:00 SB All 3 Lanes 668 7.0 393 153 97 24 1 4.0 3.8 62.4 68.0 0 0 0 0 7 0 32 65 233 265 31 0 0 27 8

Friday, September 28, 2012 12:30:00 SB All 3 Lanes 706 7.5 397 176 106 27 0 3.8 3.5 61.5 71.0 0 0 0 0 50 21 25 97 127 142 100 134 0 10 0

Friday, September 28, 2012 12:45:00 SB All 3 Lanes 788 8.4 437 206 113 32 0 3.4 3.1 61.0 67.0 0 0 0 0 18 18 84 117 148 156 199 32 0 0 16

Friday, September 28, 2012 13:00:00 SB All 3 Lanes 753 7.8 428 167 144 14 0 3.6 3.3 58.2 66.0 0 0 0 0 6 54 210 154 81 88 37 26 0 0 97

Friday, September 28, 2012 13:15:00 SB All 3 Lanes 778 8.0 495 173 86 24 0 3.5 3.2 60.7 69.8 0 0 0 1 13 61 37 195 95 269 69 23 5 6 4

Friday, September 28, 2012 13:30:00 SB All 3 Lanes 728 7.3 454 158 93 23 0 3.7 3.4 61.3 66.8 0 0 0 0 0 56 17 84 163 232 114 34 0 0 28

Friday, September 28, 2012 13:45:00 SB All 3 Lanes 815 8.4 395 206 195 19 0 3.3 3.0 62.6 69.0 0 0 0 0 0 56 15 120 193 244 32 23 0 7 125

Friday, September 28, 2012 14:00:00 SB All 3 Lanes 860 9.1 467 231 126 36 0 3.1 2.9 60.2 68.5 0 0 0 0 0 52 78 177 149 210 36 12 0 137 9

Friday, September 28, 2012 14:15:00 SB All 3 Lanes 824 9.0 392 240 169 23 0 3.3 3.0 55.4 63.8 0 0 0 7 27 78 82 128 152 120 32 9 0 189 0

Friday, September 28, 2012 14:30:00 SB All 3 Lanes 954 10.5 442 277 205 30 0 2.8 2.5 58.7 65.4 0 0 0 0 12 117 102 137 189 121 115 0 73 88 0

Friday, September 28, 2012 14:45:00 SB All 3 Lanes 1072 11.5 650 261 137 23 1 2.5 2.2 58.4 65.7 0 0 0 12 32 64 112 200 409 101 101 3 36 0 2

Friday, September 28, 2012 15:00:00 SB All 3 Lanes 1088 11.3 573 306 186 23 0 2.5 2.2 58.6 67.0 0 0 0 0 6 68 135 156 228 123 220 9 143 0 0

Friday, September 28, 2012 15:15:00 SB All 3 Lanes 1030 10.7 635 249 131 15 0 2.6 2.3 58.3 64.9 0 0 0 4 21 27 124 312 300 74 97 67 0 0 4

Friday, September 28, 2012 15:30:00 SB All 3 Lanes 1245 13.8 713 326 180 26 0 2.2 1.9 54.3 62.8 1 0 8 6 36 135 194 140 423 107 147 46 0 0 2

Friday, September 28, 2012 15:45:00 SB All 3 Lanes 1185 12.7 686 290 188 21 0 2.3 2.0 56.9 65.7 0 0 20 14 38 43 151 266 370 97 66 75 13 0 32

Friday, September 28, 2012 16:00:00 SB All 3 Lanes 1172 12.9 747 281 126 18 0 2.3 2.0 51.9 60.7 0 59 15 29 56 114 208 199 88 380 21 3 0 0 0

Friday, September 28, 2012 16:15:00 SB All 3 Lanes 1243 13.9 657 306 265 15 0 2.2 1.9 54.2 62.7 0 0 0 28 47 152 235 181 314 87 138 15 35 0 11

Friday, September 28, 2012 16:30:00 SB All 3 Lanes 1243 14.3 607 352 270 14 0 2.2 1.9 52.6 61.3 0 0 7 53 140 142 134 176 286 0 202 65 0 8 30

Friday, September 28, 2012 16:45:00 SB All 3 Lanes 1284 14.0 822 272 172 18 0 2.1 1.8 53.6 61.0 0 0 0 36 57 137 279 215 376 5 170 9 0 0 0

Friday, September 28, 2012 17:00:00 SB All 3 Lanes 1260 13.4 734 323 187 16 0 2.1 1.9 55.2 62.3 0 0 0 23 41 37 180 267 411 20 238 37 6 0 0

Friday, September 28, 2012 17:15:00 SB All 3 Lanes 1216 13.6 757 301 138 20 0 2.2 1.9 52.0 61.0 0 0 0 30 48 90 558 84 185 157 0 64 0 0 0

Friday, September 28, 2012 17:30:00 SB All 3 Lanes 1216 14.4 704 335 170 7 0 2.2 1.9 47.9 56.7 0 0 20 89 189 129 286 183 280 0 0 40 0 0 0

Friday, September 28, 2012 17:45:00 SB All 3 Lanes 1091 12.7 754 228 98 11 0 2.5 2.2 48.3 55.7 0 2 22 34 117 243 303 224 146 0 0 0 0 0 0

Friday, September 28, 2012 18:00:00 SB All 3 Lanes 1070 11.8 751 217 89 12 1 2.5 2.2 49.8 57.5 0 0 0 52 106 136 404 171 201 0 0 0 0 0 0

Friday, September 28, 2012 18:15:00 SB All 3 Lanes 960 9.8 698 181 70 11 0 2.8 2.5 54.5 61.0 0 0 0 31 22 14 290 221 324 9 0 49 0 0 0

Friday, September 28, 2012 18:30:00 SB All 3 Lanes 892 9.1 686 143 53 10 0 3.0 2.8 54.0 61.0 0 0 0 13 9 48 325 323 139 18 17 0 0 0 0

Friday, September 28, 2012 18:45:00 SB All 3 Lanes 918 10.0 616 195 90 17 0 2.9 2.6 52.5 60.0 0 0 0 24 51 198 152 167 133 1 145 47 0 0 0

Friday, September 28, 2012 19:00:00 SB All 3 Lanes 757 8.1 527 161 59 10 0 3.6 3.3 53.2 60.0 0 0 0 8 75 54 51 237 308 24 0 0 0 0 0

Friday, September 28, 2012 19:15:00 SB All 3 Lanes 760 8.1 563 139 48 9 1 3.6 3.3 52.3 57.6 0 0 0 2 40 162 156 124 189 82 0 0 0 0 5

Friday, September 28, 2012 19:30:00 SB All 3 Lanes 694 7.5 468 148 67 10 1 3.9 3.6 53.9 61.6 0 0 0 9 85 11 174 150 115 115 35 0 0 0 0

Friday, September 28, 2012 19:45:00 SB All 3 Lanes 688 7.1 445 169 62 12 0 3.9 3.6 57.1 64.7 0 0 0 12 25 48 50 52 389 112 0 0 0 0 0

Friday, September 28, 2012 20:00:00 SB All 3 Lanes 610 6.3 455 107 43 5 0 4.4 4.1 55.0 60.0 0 0 0 0 11 138 111 179 21 118 32 0 0 0 0

Friday, September 28, 2012 20:15:00 SB All 3 Lanes 557 5.6 408 100 42 7 0 4.8 4.6 56.3 61.7 0 0 0 0 18 143 113 98 58 7 104 0 0 0 16

Friday, September 28, 2012 20:30:00 SB All 3 Lanes 466 4.8 358 83 19 6 0 5.8 5.5 52.8 60.5 0 0 0 11 3 78 68 169 72 65 0 0 0 0 0

Friday, September 28, 2012 20:45:00 SB All 3 Lanes 455 4.4 342 81 25 7 0 5.9 5.7 57.4 63.0 0 0 0 0 0 63 53 45 132 162 0 0 0 0 0

Friday, September 28, 2012 21:00:00 SB All 3 Lanes 428 4.0 313 100 12 3 0 6.3 6.1 60.6 69.0 0 0 0 0 28 18 6 68 193 113 0 0 2 0 0

Friday, September 28, 2012 21:15:00 SB All 3 Lanes 367 3.5 275 55 32 5 0 7.4 7.1 61.3 67.0 0 0 0 0 0 3 43 44 105 153 4 0 0 0 15

Friday, September 28, 2012 21:30:00 SB All 3 Lanes 379 3.6 274 74 23 7 1 7.1 6.9 60.1 67.0 0 0 0 0 5 0 57 88 108 30 82 0 0 0 9

Friday, September 28, 2012 21:45:00 SB All 3 Lanes 366 3.5 288 47 23 8 0 7.4 7.1 59.9 73.0 0 0 0 7 0 3 33 145 68 20 74 16 0 0 0

Friday, September 28, 2012 22:00:00 SB All 3 Lanes 309 3.0 260 31 12 6 0 8.7 8.5 57.7 66.5 0 0 0 51 0 30 26 139 33 30 0 0 0 0 0

Friday, September 28, 2012 22:15:00 SB All 3 Lanes 316 3.1 225 67 20 4 0 8.5 8.3 60.5 69.0 0 0 0 40 0 33 18 84 70 54 16 0 1 0 0

Friday, September 28, 2012 22:30:00 SB All 3 Lanes 335 3.5 216 65 43 11 0 8.1 7.8 59.6 64.0 0 0 0 0 0 6 41 56 124 69 7 32 0 0 0

Friday, September 28, 2012 22:45:00 SB All 3 Lanes 301 3.0 206 73 18 4 0 9.0 8.7 56.4 62.0 0 0 0 0 0 5 37 47 102 110 0 0 0 0 0

Friday, September 28, 2012 23:00:00 SB All 3 Lanes 253 2.6 138 85 28 2 0 10.7 10.4 59.7 71.0 0 0 0 0 1 10 64 7 47 62 49 13 0 0 0

Friday, September 28, 2012 23:15:00 SB All 3 Lanes 244 2.5 149 61 28 5 1 11.1 10.8 54.6 63.0 0 0 0 0 10 4 15 11 80 88 0 36 0 0 0

Friday, September 28, 2012 23:30:00 SB All 3 Lanes 265 2.5 178 69 14 4 0 10.2 9.9 62.3 66.0 0 0 0 0 4 1 0 20 136 78 26 0 0 0 0

Friday, September 28, 2012 23:45:00 SB All 3 Lanes 232 2.2 175 41 15 1 0 11.6 11.4 64.7 77.0 0 0 0 0 0 0 64 9 110 21 0 14 14 0 0

Totals 53364 5.9 32491 12436 7009 1421 10 12.7 12.4 59.4 66.2 1 61 97 660 1624 3881 7582 9206 12901 7991 5254 1854 500 1034 718

Vehicle Classification Speed



Route 24 SB

north of I-495 Ramps  

City, State: Bridgewater, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 H  

Date: Friday 9/28/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:30 AM 3003 7.7 1983 604 335 80 1 3.6 3.3

MID-DAY 12:15 PM 2915 7.7 1655 702 460 97 1 3.7 3.4

PM 4:15 PM 5030 13.9 2820 1253 894 63 0 2.2 1.9

Vehicle Classification



Route 24 SB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Saturday 9/29/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, September 29, 2012 0:00:00 SB All 3 Lanes 254 2.4 168 57 24 5 0 10.6 10.4 61.2 74.0 0 0 0 0 0 0 57 16 80 19 21 27 34 0 0

Saturday, September 29, 2012 0:15:00 SB All 3 Lanes 201 1.9 137 44 15 5 0 13.4 13.2 58.6 67.0 0 0 0 2 27 0 16 22 55 15 6 31 27 0 0

Saturday, September 29, 2012 0:30:00 SB All 3 Lanes 188 1.8 107 51 25 5 0 14.4 14.1 65.6 71.0 0 0 0 0 0 0 5 16 66 29 7 44 21 0 0

Saturday, September 29, 2012 0:45:00 SB All 3 Lanes 139 1.3 94 38 4 3 0 19.4 19.2 65.7 67.0 0 0 0 0 0 0 0 0 78 38 11 0 12 0 0

Saturday, September 29, 2012 1:00:00 SB All 3 Lanes 106 1.0 81 16 5 4 0 25.5 25.2 58.6 59.5 0 0 0 0 0 0 0 47 47 6 0 0 6 0 0

Saturday, September 29, 2012 1:15:00 SB All 3 Lanes 96 0.9 73 19 3 1 0 28.1 27.9 64.5 65.0 0 0 0 0 0 0 0 28 60 0 0 0 8 0 0

Saturday, September 29, 2012 1:30:00 SB All 3 Lanes 100 1.0 77 14 6 3 0 27.0 26.7 62.1 68.0 0 0 0 0 0 0 11 30 6 46 1 0 6 0 0

Saturday, September 29, 2012 1:45:00 SB All 3 Lanes 97 0.9 58 26 11 2 0 27.8 27.6 64.3 67.0 0 0 0 0 0 0 0 6 8 49 26 0 8 0 0

Saturday, September 29, 2012 2:00:00 SB All 3 Lanes 72 0.7 50 11 10 1 0 37.5 37.2 61.0 62.0 0 0 0 0 0 9 0 14 23 20 0 0 6 0 0

Saturday, September 29, 2012 2:15:00 SB All 3 Lanes 71 0.7 58 4 7 2 0 38.0 37.8 62.7 80.0 0 0 0 0 0 0 27 33 0 0 0 7 4 0 0

Saturday, September 29, 2012 2:30:00 SB All 3 Lanes 86 0.8 59 12 13 2 0 31.4 31.1 72.9 74.0 0 0 0 0 0 0 0 45 0 0 33 2 6 0 0

Saturday, September 29, 2012 2:45:00 SB All 3 Lanes 63 0.7 38 14 6 5 0 42.9 42.6 66.0 73.0 0 0 0 0 0 0 2 21 5 6 21 6 2 0 0

Saturday, September 29, 2012 3:00:00 SB All 3 Lanes 63 0.6 34 24 1 4 0 42.9 42.6 63.7 66.0 0 0 0 0 0 0 0 9 21 10 10 12 1 0 0

Saturday, September 29, 2012 3:15:00 SB All 3 Lanes 49 0.5 29 11 5 4 0 55.1 54.8 63.9 68.0 0 0 0 0 0 0 0 10 15 13 3 6 2 0 0

Saturday, September 29, 2012 3:30:00 SB All 3 Lanes 45 0.5 29 7 4 5 0 60.0 59.7 61.3 69.0 0 0 0 0 0 2 0 8 20 12 0 0 3 0 0

Saturday, September 29, 2012 3:45:00 SB All 3 Lanes 39 0.4 23 11 2 3 0 69.2 68.9 62.9 64.0 0 0 0 0 0 0 7 9 2 16 0 4 1 0 0

Saturday, September 29, 2012 4:00:00 SB All 3 Lanes 31 0.3 16 12 3 0 0 87.1 86.9 66.7 67.0 0 0 0 0 0 0 0 0 0 18 0 12 1 0 0

Saturday, September 29, 2012 4:15:00 SB All 3 Lanes 42 0.5 22 10 6 4 0 42.9 42.5 57.3 66.0 0 0 0 0 2 1 0 2 9 28 0 0 0 0 0

Saturday, September 29, 2012 4:30:00 SB All 3 Lanes 58 0.7 35 12 6 5 0 31.0 30.7 60.9 65.7 0 0 0 0 0 1 0 7 17 33 0 0 0 0 0

Saturday, September 29, 2012 4:45:00 SB All 3 Lanes 58 0.7 39 10 5 3 1 31.0 30.7 63.6 65.0 0 0 0 0 0 0 3 22 29 1 0 0 0 3 0

Saturday, September 29, 2012 5:00:00 SB All 3 Lanes 57 0.6 45 4 5 3 0 47.4 47.1 60.2 65.0 0 0 0 0 7 0 0 12 31 0 0 3 4 0 0

Saturday, September 29, 2012 5:15:00 SB All 3 Lanes 73 0.8 28 26 17 2 0 37.0 36.7 57.5 62.0 0 0 0 0 2 0 2 0 33 0 33 0 3 0 0

Saturday, September 29, 2012 5:30:00 SB All 3 Lanes 87 1.0 35 24 22 6 0 31.0 30.7 62.6 76.0 0 0 0 0 0 13 9 10 8 12 4 24 7 0 0

Saturday, September 29, 2012 5:45:00 SB All 3 Lanes 88 0.9 53 21 10 4 0 30.7 30.4 57.4 64.0 0 0 0 0 0 19 3 18 10 9 0 26 3 0 0

Saturday, September 29, 2012 6:00:00 SB All 3 Lanes 98 1.0 54 23 19 2 0 27.6 27.3 62.2 67.0 0 0 0 0 0 6 0 19 67 1 1 0 4 0 0

Saturday, September 29, 2012 6:15:00 SB All 3 Lanes 135 1.5 64 26 39 6 0 20.0 19.7 60.0 64.0 0 0 0 0 3 11 19 7 38 0 20 0 37 0 0

Saturday, September 29, 2012 6:30:00 SB All 3 Lanes 178 1.9 111 37 24 6 0 15.2 14.9 61.3 70.0 0 0 0 0 6 13 20 16 54 54 4 3 8 0 0

Saturday, September 29, 2012 6:45:00 SB All 3 Lanes 195 2.0 119 49 22 5 0 13.8 13.6 60.8 67.0 0 0 0 0 0 1 45 10 48 40 29 6 16 0 0

Saturday, September 29, 2012 7:00:00 SB All 3 Lanes 233 2.4 131 46 47 9 0 11.6 11.3 61.7 69.0 0 0 0 0 0 2 15 34 69 43 3 1 27 39 0

Saturday, September 29, 2012 7:15:00 SB All 3 Lanes 228 2.2 161 38 19 10 0 11.8 11.6 61.6 67.0 0 0 0 0 1 0 13 52 87 33 0 12 30 0 0

Saturday, September 29, 2012 7:30:00 SB All 3 Lanes 282 3.1 154 69 44 15 0 9.6 9.3 62.8 70.0 0 0 0 0 0 12 32 28 53 42 56 31 28 0 0

Saturday, September 29, 2012 7:45:00 SB All 3 Lanes 366 3.4 245 73 44 4 0 7.4 7.1 62.2 73.0 0 0 0 0 14 22 23 79 19 67 55 4 56 27 0

Saturday, September 29, 2012 8:00:00 SB All 3 Lanes 372 3.5 238 83 45 6 0 7.3 7.0 64.3 73.0 0 0 0 0 0 20 7 33 96 70 56 34 56 0 0

Saturday, September 29, 2012 8:15:00 SB All 3 Lanes 331 3.2 206 77 44 4 0 8.2 7.9 61.6 73.0 0 0 0 7 1 11 25 31 67 95 13 20 57 4 0

Saturday, September 29, 2012 8:30:00 SB All 3 Lanes 394 3.7 286 67 36 5 0 6.9 6.6 62.2 71.0 0 0 0 0 4 18 9 72 74 80 109 3 25 0 0

Saturday, September 29, 2012 8:45:00 SB All 3 Lanes 420 4.0 298 76 37 9 0 6.4 6.2 62.7 73.0 0 0 0 0 2 2 7 76 136 95 33 59 0 0 10

Saturday, September 29, 2012 9:00:00 SB All 3 Lanes 491 4.6 346 82 54 9 0 5.5 5.2 64.5 68.6 0 0 0 0 0 0 13 82 177 114 22 71 0 0 12

Saturday, September 29, 2012 9:15:00 SB All 3 Lanes 477 4.6 278 120 68 11 0 5.7 5.4 68.2 78.0 0 0 0 0 0 20 42 46 124 24 59 127 0 10 25

Saturday, September 29, 2012 9:30:00 SB All 3 Lanes 551 5.1 348 118 78 7 0 4.9 4.7 63.5 70.3 0 0 0 0 0 9 12 53 115 159 82 37 49 0 35

Saturday, September 29, 2012 9:45:00 SB All 3 Lanes 526 4.9 338 137 39 12 0 5.1 4.9 63.8 72.0 0 0 0 0 0 2 24 94 58 126 93 33 96 0 0

Saturday, September 29, 2012 10:00:00 SB All 3 Lanes 524 4.9 335 138 42 9 0 5.2 4.9 65.2 71.0 0 0 0 0 0 0 21 36 119 159 120 0 69 0 0

Saturday, September 29, 2012 10:15:00 SB All 3 Lanes 568 5.3 369 142 49 8 0 4.8 4.5 62.8 70.7 0 0 0 0 0 0 72 55 68 87 254 0 0 32 0

Saturday, September 29, 2012 10:30:00 SB All 3 Lanes 559 5.3 289 179 80 10 1 4.8 4.6 65.1 73.0 0 0 0 0 1 15 0 64 151 73 76 55 38 85 1

Saturday, September 29, 2012 10:45:00 SB All 3 Lanes 639 5.9 361 187 80 11 0 4.2 4.0 61.5 68.0 0 0 0 0 0 13 38 93 158 59 27 78 0 149 24

Saturday, September 29, 2012 11:00:00 SB All 3 Lanes 647 6.0 417 158 63 9 0 4.2 3.9 65.1 72.8 0 0 0 0 0 0 7 132 182 124 68 48 62 24 0

Saturday, September 29, 2012 11:15:00 SB All 3 Lanes 668 6.0 434 166 60 8 0 4.0 3.8 65.5 73.0 0 0 0 0 0 0 23 70 206 139 32 88 110 0 0

Saturday, September 29, 2012 11:30:00 SB All 3 Lanes 689 6.2 508 126 49 6 0 3.9 3.7 63.6 72.0 0 0 0 0 0 14 11 125 174 168 173 24 0 0 0

Saturday, September 29, 2012 11:45:00 SB All 3 Lanes 717 6.6 542 114 52 9 0 3.8 3.5 61.3 68.0 0 0 0 0 0 6 56 107 269 64 150 65 0 0 0

Saturday, September 29, 2012 12:00:00 SB All 3 Lanes 755 7.0 448 192 108 7 0 3.6 3.3 64.4 74.0 0 4 0 0 0 28 42 66 81 245 126 111 0 0 52

Vehicle Classification Speed



Route 24 SB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Saturday 9/29/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, September 29, 2012 12:15:00 SB All 3 Lanes 782 7.2 512 202 56 12 0 3.5 3.2 64.5 72.5 0 0 0 0 0 0 10 65 185 260 180 66 1 0 15

Saturday, September 29, 2012 12:30:00 SB All 3 Lanes 789 7.2 514 205 56 14 0 3.4 3.2 63.7 72.5 0 0 0 0 0 8 44 90 173 83 253 68 47 0 23

Saturday, September 29, 2012 12:45:00 SB All 3 Lanes 778 7.0 452 235 80 11 0 3.5 3.2 67.1 75.0 0 0 0 0 0 0 37 88 37 150 244 86 23 100 13

Saturday, September 29, 2012 13:00:00 SB All 3 Lanes 767 7.1 442 195 120 10 0 3.5 3.3 65.1 72.5 0 0 0 0 0 0 54 85 62 112 313 69 0 0 72

Saturday, September 29, 2012 13:15:00 SB All 3 Lanes 748 6.9 428 225 88 7 0 3.6 3.4 64.5 73.0 0 0 0 0 0 2 49 83 144 121 82 152 113 0 2

Saturday, September 29, 2012 13:30:00 SB All 3 Lanes 774 7.0 514 209 50 1 0 3.5 3.2 62.0 70.0 0 0 0 0 9 34 28 154 81 70 254 144 0 0 0

Saturday, September 29, 2012 13:45:00 SB All 3 Lanes 767 6.8 525 184 54 4 0 3.5 3.3 66.5 73.0 0 0 0 0 0 0 85 106 88 204 160 118 5 0 1

Saturday, September 29, 2012 14:00:00 SB All 3 Lanes 785 7.1 589 128 61 7 0 3.4 3.2 63.2 68.0 0 0 0 0 0 0 31 212 148 206 152 16 8 0 12

Saturday, September 29, 2012 14:15:00 SB All 3 Lanes 766 6.9 466 186 110 4 0 3.5 3.3 64.8 69.0 0 0 0 0 2 0 2 45 261 100 96 198 0 0 62

Saturday, September 29, 2012 14:30:00 SB All 3 Lanes 819 7.5 512 212 89 6 0 3.3 3.0 62.7 71.6 0 0 0 0 0 26 14 165 164 123 153 119 27 16 12

Saturday, September 29, 2012 14:45:00 SB All 3 Lanes 804 7.3 576 136 82 10 0 3.4 3.1 64.8 71.0 0 0 0 0 0 0 156 69 319 67 29 18 53 93 0

Saturday, September 29, 2012 15:00:00 SB All 3 Lanes 705 6.2 414 177 111 3 0 3.8 3.6 66.6 75.0 0 0 0 0 0 3 64 31 109 204 99 31 32 5 127

Saturday, September 29, 2012 15:15:00 SB All 3 Lanes 770 6.8 429 227 110 4 0 3.5 3.3 63.1 68.5 0 0 0 0 0 32 22 59 104 167 210 0 0 0 176

Saturday, September 29, 2012 15:30:00 SB All 3 Lanes 796 7.2 429 246 113 8 0 3.4 3.1 71.1 81.0 0 0 0 0 0 0 0 27 200 121 243 40 56 36 73

Saturday, September 29, 2012 15:45:00 SB All 3 Lanes 828 7.4 450 210 160 8 0 3.3 3.0 65.6 74.5 0 0 0 0 0 0 6 167 100 259 72 79 0 0 145

Saturday, September 29, 2012 16:00:00 SB All 3 Lanes 749 6.8 426 245 73 5 0 3.6 3.4 63.0 71.0 0 0 0 0 0 0 34 53 191 84 229 7 151 0 0

Saturday, September 29, 2012 16:15:00 SB All 3 Lanes 735 6.5 484 183 63 5 0 3.7 3.4 66.2 72.7 0 0 0 0 0 12 0 30 196 203 172 80 42 0 0

Saturday, September 29, 2012 16:30:00 SB All 3 Lanes 788 7.0 502 186 99 1 0 3.4 3.2 64.1 73.0 0 0 0 0 0 30 11 84 233 83 223 15 0 41 68

Saturday, September 29, 2012 16:45:00 SB All 3 Lanes 738 6.6 449 219 62 8 0 3.7 3.4 64.8 73.0 0 0 0 0 0 0 25 145 126 120 80 95 0 147 0

Saturday, September 29, 2012 17:00:00 SB All 3 Lanes 718 6.4 482 145 88 3 0 3.8 3.5 64.2 71.0 0 0 0 0 21 2 38 8 234 91 252 9 0 3 60

Saturday, September 29, 2012 17:15:00 SB All 3 Lanes 724 6.5 493 176 47 8 0 3.7 3.5 63.9 69.0 0 0 0 0 0 3 19 88 90 239 239 46 0 0 0

Saturday, September 29, 2012 17:30:00 SB All 3 Lanes 715 6.4 468 114 127 6 0 3.8 3.5 65.6 73.0 0 0 0 0 0 10 6 61 244 80 234 0 0 0 80

Saturday, September 29, 2012 17:45:00 SB All 3 Lanes 691 6.2 520 111 55 4 1 3.9 3.7 62.5 70.5 0 0 0 0 0 11 131 127 219 88 51 42 0 8 14

Saturday, September 29, 2012 18:00:00 SB All 3 Lanes 653 5.8 482 96 72 3 0 4.1 3.9 63.5 74.0 0 0 0 0 0 0 171 84 268 6 16 34 74 0 0

Saturday, September 29, 2012 18:15:00 SB All 3 Lanes 573 5.1 362 131 75 5 0 4.7 4.5 64.1 74.0 0 0 0 0 0 0 152 60 18 173 8 8 154 0 0

Saturday, September 29, 2012 18:30:00 SB All 3 Lanes 639 5.6 424 159 51 5 0 4.2 4.0 68.1 76.5 0 0 0 0 0 0 118 59 101 164 63 98 0 36 0

Saturday, September 29, 2012 18:45:00 SB All 3 Lanes 577 5.3 361 151 60 5 0 4.7 4.4 63.5 69.0 0 0 0 0 0 0 51 9 182 160 109 40 0 26 0

Saturday, September 29, 2012 19:00:00 SB All 3 Lanes 522 4.8 417 75 25 5 0 5.2 4.9 59.8 68.0 0 0 0 0 13 15 103 92 181 71 12 0 35 0 0

Saturday, September 29, 2012 19:15:00 SB All 3 Lanes 480 4.4 361 78 38 3 0 5.6 5.4 63.5 70.0 0 0 0 0 0 0 43 86 68 260 14 0 0 0 9

Saturday, September 29, 2012 19:30:00 SB All 3 Lanes 504 4.6 316 127 58 3 0 5.4 5.1 63.7 72.0 0 0 0 0 0 7 4 48 52 235 158 0 0 0 0

Saturday, September 29, 2012 19:45:00 SB All 3 Lanes 480 4.4 341 93 41 5 0 5.6 5.4 63.1 70.5 0 0 0 0 0 0 50 123 100 67 75 47 0 18 0

Saturday, September 29, 2012 20:00:00 SB All 3 Lanes 454 4.1 268 147 38 1 0 5.9 5.7 63.4 72.0 0 0 0 0 0 4 12 122 76 21 136 83 0 0 0

Saturday, September 29, 2012 20:15:00 SB All 3 Lanes 396 3.7 257 96 41 2 0 6.8 6.6 60.3 71.0 0 0 0 0 3 3 21 57 110 16 110 76 0 0 0

Saturday, September 29, 2012 20:30:00 SB All 3 Lanes 420 3.9 259 129 27 5 0 6.4 6.2 61.5 66.0 0 0 0 0 0 0 11 42 147 36 184 0 0 0 0

Saturday, September 29, 2012 20:45:00 SB All 3 Lanes 378 3.4 263 95 18 2 0 7.1 6.9 63.8 69.5 0 0 0 0 0 0 8 8 137 163 62 0 0 0 0

Saturday, September 29, 2012 21:00:00 SB All 3 Lanes 335 3.0 238 73 22 2 0 8.1 7.8 66.6 73.0 0 0 0 0 0 16 0 64 46 76 123 0 0 0 10

Saturday, September 29, 2012 21:15:00 SB All 3 Lanes 338 3.1 244 43 47 4 0 8.0 7.7 62.3 75.0 0 0 0 0 17 3 61 19 103 5 86 9 0 0 35

Saturday, September 29, 2012 21:30:00 SB All 3 Lanes 362 3.3 243 84 33 2 0 7.5 7.2 65.1 72.0 0 0 0 0 0 3 10 7 134 61 138 9 0 0 0

Saturday, September 29, 2012 21:45:00 SB All 3 Lanes 397 3.8 265 108 21 3 0 6.8 6.5 60.8 69.0 0 0 0 0 0 37 37 13 75 151 84 0 0 0 0

Saturday, September 29, 2012 22:00:00 SB All 3 Lanes 337 3.1 246 73 15 3 0 8.0 7.8 64.0 71.0 0 0 0 0 0 0 2 41 219 0 75 0 0 0 0

Saturday, September 29, 2012 22:15:00 SB All 3 Lanes 338 3.1 282 46 7 3 0 8.0 7.7 61.0 66.0 0 0 0 2 0 0 18 55 191 8 64 0 0 0 0

Saturday, September 29, 2012 22:30:00 SB All 3 Lanes 298 2.8 212 68 12 6 0 9.1 8.8 62.1 70.0 0 0 0 0 0 0 29 55 48 96 70 0 0 0 0

Saturday, September 29, 2012 22:45:00 SB All 3 Lanes 267 2.4 186 64 17 0 0 10.1 9.9 64.2 71.0 0 0 0 0 0 0 34 41 7 80 70 35 0 0 0

Saturday, September 29, 2012 23:00:00 SB All 3 Lanes 269 2.5 190 63 14 2 0 10.0 9.8 65.1 73.0 0 0 0 0 0 0 0 67 39 97 66 0 0 0 0

Saturday, September 29, 2012 23:15:00 SB All 3 Lanes 269 2.6 188 60 17 4 0 10.0 9.8 64.9 75.0 0 0 0 0 0 0 0 62 141 18 44 4 0 0 0

Saturday, September 29, 2012 23:30:00 SB All 3 Lanes 278 2.6 149 37 89 3 0 9.7 9.5 66.6 71.0 0 0 0 0 0 0 46 44 36 10 61 0 0 0 81

Saturday, September 29, 2012 23:45:00 SB All 3 Lanes 235 2.2 137 36 60 2 0 11.5 11.2 62.5 66.0 0 0 0 0 0 0 4 71 56 12 26 14 0 0 52

Totals 40541 3.9 26235 9492 4309 505 3 14.0 13.7 63.5 70.4 0 4 0 11 135 531 2569 5236 9556 7762 7711 3069 1754 902 1301

Vehicle Classification Speed



Route 24 SB

north of I-495 Ramps  

City, State: Bridgewater, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 H  

Date: Saturday 9/29/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 2177 5.1 1331 596 210 39 1 5.0 4.7

MID-DAY 12:15 PM 3116 7.1 1920 837 312 47 0 3.5 3.2

PM 2:00 PM 3174 7.2 2143 662 342 27 0 3.4 3.2

Vehicle Classification



Route 24 SB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Sunday 9/30/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, September 30, 2012 0:00:00 SB All 3 Lanes 261 2.4 174 65 21 1 0 10.3 10.1 65.8 69.5 0 0 0 0 0 0 0 7 95 112 0 47 0 0 0

Sunday, September 30, 2012 0:15:00 SB All 3 Lanes 285 2.5 228 40 17 0 0 9.5 9.2 64.8 70.5 0 0 0 0 0 0 28 10 130 93 24 0 0 0 0

Sunday, September 30, 2012 0:30:00 SB All 3 Lanes 207 1.9 153 45 7 2 0 13.0 12.8 63.4 73.0 0 0 0 0 0 0 18 15 136 22 16 0 0 0 0

Sunday, September 30, 2012 0:45:00 SB All 3 Lanes 173 1.6 139 26 4 4 0 15.6 15.4 62.2 68.0 0 0 0 0 0 0 17 26 105 5 20 0 0 0 0

Sunday, September 30, 2012 1:00:00 SB All 3 Lanes 161 1.6 129 17 10 5 0 16.8 16.5 58.7 64.0 0 0 0 0 29 0 35 13 15 30 39 0 0 0 0

Sunday, September 30, 2012 1:15:00 SB All 3 Lanes 128 1.2 107 12 6 3 0 21.1 20.8 60.6 64.0 0 0 0 0 0 0 24 0 90 0 14 0 0 0 0

Sunday, September 30, 2012 1:30:00 SB All 3 Lanes 115 1.0 104 7 2 2 0 23.5 23.2 60.5 63.0 0 0 0 0 0 0 56 13 40 0 6 0 0 0 0

Sunday, September 30, 2012 1:45:00 SB All 3 Lanes 100 0.9 75 20 5 0 0 27.0 26.8 68.3 76.0 0 0 0 0 0 0 27 21 28 0 6 18 0 0 0

Sunday, September 30, 2012 2:00:00 SB All 3 Lanes 88 0.8 46 34 8 0 0 30.7 30.4 66.3 71.0 0 0 0 0 0 0 0 8 12 7 26 35 0 0 0

Sunday, September 30, 2012 2:15:00 SB All 3 Lanes 100 0.9 68 23 9 0 0 27.0 26.8 63.9 64.0 0 0 0 0 0 0 0 0 77 0 23 0 0 0 0

Sunday, September 30, 2012 2:30:00 SB All 3 Lanes 82 0.7 62 18 2 0 0 32.9 32.7 62.5 68.0 0 0 0 0 0 0 19 0 13 38 12 0 0 0 0

Sunday, September 30, 2012 2:45:00 SB All 3 Lanes 67 0.7 46 13 7 1 0 40.3 40.0 63.1 67.0 0 0 0 0 0 0 2 23 21 19 2 0 0 0 0

Sunday, September 30, 2012 3:00:00 SB All 3 Lanes 60 0.5 47 5 7 1 0 45.0 44.8 70.5 79.0 0 0 0 0 0 0 0 14 32 0 7 7 0 0 0

Sunday, September 30, 2012 3:15:00 SB All 3 Lanes 31 0.3 12 14 5 0 0 87.1 86.9 74.2 75.0 0 0 0 0 0 0 0 0 7 0 7 17 0 0 0

Sunday, September 30, 2012 3:30:00 SB All 3 Lanes 55 0.5 41 13 0 1 0 49.1 48.8 59.3 63.0 0 0 0 0 0 0 0 21 2 0 32 0 0 0 0

Sunday, September 30, 2012 3:45:00 SB All 3 Lanes 40 0.4 24 14 1 1 0 67.5 67.2 64.4 68.0 0 0 0 0 0 0 0 4 5 29 2 0 0 0 0

Sunday, September 30, 2012 4:00:00 SB All 3 Lanes 38 0.4 22 11 4 1 0 71.1 70.8 68.9 74.0 0 0 0 0 0 0 0 0 17 13 8 0 0 0 0

Sunday, September 30, 2012 4:15:00 SB All 3 Lanes 57 0.5 35 17 4 1 0 47.4 47.1 61.7 67.0 0 0 0 0 0 0 0 9 5 38 5 0 0 0 0

Sunday, September 30, 2012 4:30:00 SB All 3 Lanes 55 0.6 30 19 4 2 0 49.1 48.8 61.8 70.0 0 0 0 0 0 0 0 2 9 41 3 0 0 0 0

Sunday, September 30, 2012 4:45:00 SB All 3 Lanes 59 0.6 44 8 7 0 0 45.8 45.5 61.8 70.0 0 0 0 0 0 0 0 0 27 30 2 0 0 0 0

Sunday, September 30, 2012 5:00:00 SB All 3 Lanes 45 0.4 29 10 5 1 0 60.0 59.7 58.9 68.0 0 0 0 0 0 0 1 0 20 20 4 0 0 0 0

Sunday, September 30, 2012 5:15:00 SB All 3 Lanes 46 0.5 36 5 3 2 0 58.7 58.4 59.8 65.0 0 0 0 0 0 14 7 3 6 14 2 0 0 0 0

Sunday, September 30, 2012 5:30:00 SB All 3 Lanes 60 0.7 33 14 9 4 0 45.0 44.7 65.3 69.0 0 0 0 0 0 13 1 0 3 25 18 0 0 0 0

Sunday, September 30, 2012 5:45:00 SB All 3 Lanes 67 0.7 28 22 15 2 0 40.3 40.0 69.7 71.0 0 0 0 0 0 0 0 0 8 29 22 0 8 0 0

Sunday, September 30, 2012 6:00:00 SB All 3 Lanes 74 0.8 26 24 19 5 0 36.5 36.2 64.5 69.5 0 0 0 0 0 0 0 3 11 22 6 0 32 0 0

Sunday, September 30, 2012 6:15:00 SB All 3 Lanes 77 0.8 33 25 17 2 0 35.1 34.8 59.7 65.0 0 0 0 0 0 16 0 14 1 11 3 0 32 0 0

Sunday, September 30, 2012 6:30:00 SB All 3 Lanes 106 1.0 86 13 7 0 0 25.5 25.2 60.5 65.0 0 0 0 0 0 19 0 9 62 0 16 0 0 0 0

Sunday, September 30, 2012 6:45:00 SB All 3 Lanes 131 1.3 104 14 6 7 0 20.6 20.3 62.4 71.0 0 0 0 0 0 4 21 8 77 1 15 5 0 0 0

Sunday, September 30, 2012 7:00:00 SB All 3 Lanes 149 1.4 103 35 10 1 0 18.1 17.9 63.8 69.0 0 0 0 0 0 16 0 0 58 48 27 0 0 0 0

Sunday, September 30, 2012 7:15:00 SB All 3 Lanes 133 1.3 78 34 18 3 0 20.3 20.0 65.0 71.0 0 0 0 0 0 4 0 3 36 65 25 0 0 0 0

Sunday, September 30, 2012 7:30:00 SB All 3 Lanes 169 1.7 95 52 16 6 0 16.0 15.7 65.8 73.3 0 0 0 0 0 0 2 19 47 0 100 0 1 0 0

Sunday, September 30, 2012 7:45:00 SB All 3 Lanes 227 2.1 128 65 31 3 0 11.9 11.6 67.2 76.0 0 0 0 0 0 0 21 4 15 75 32 44 36 0 0

Sunday, September 30, 2012 8:00:00 SB All 3 Lanes 270 2.4 193 55 21 1 0 10.0 9.8 64.8 69.0 0 0 0 0 0 0 0 13 35 164 31 27 0 0 0

Sunday, September 30, 2012 8:15:00 SB All 3 Lanes 273 2.4 207 51 13 2 0 9.9 9.7 65.4 71.0 0 0 0 0 0 0 7 14 37 173 37 5 0 0 0

Sunday, September 30, 2012 8:30:00 SB All 3 Lanes 275 2.5 183 54 34 4 0 9.8 9.6 64.0 74.0 0 0 0 0 0 7 5 40 91 30 53 27 22 0 0

Sunday, September 30, 2012 8:45:00 SB All 3 Lanes 296 2.7 210 59 25 2 0 9.1 8.9 63.5 72.0 0 0 0 0 0 4 32 37 90 7 126 0 0 0 0

Sunday, September 30, 2012 9:00:00 SB All 3 Lanes 294 2.7 227 39 24 4 0 9.2 8.9 61.2 68.0 0 0 0 0 0 10 31 109 20 52 65 0 0 0 7

Sunday, September 30, 2012 9:15:00 SB All 3 Lanes 306 3.0 220 55 28 3 0 8.8 8.6 59.2 72.0 0 0 0 0 37 32 12 10 122 12 81 0 0 0 0

Sunday, September 30, 2012 9:30:00 SB All 3 Lanes 313 3.0 184 101 25 3 0 8.6 8.4 58.9 67.0 0 0 0 0 0 5 36 30 41 29 172 0 0 0 0

Sunday, September 30, 2012 9:45:00 SB All 3 Lanes 381 3.6 245 92 43 1 0 7.1 6.8 60.7 69.0 0 0 0 0 0 0 11 120 59 79 89 23 0 0 0

Sunday, September 30, 2012 10:00:00 SB All 3 Lanes 343 3.2 245 75 22 1 0 7.9 7.6 58.4 62.5 0 0 0 0 0 28 21 91 80 49 52 0 22 0 0

Sunday, September 30, 2012 10:15:00 SB All 3 Lanes 409 3.9 278 91 35 5 0 6.6 6.3 60.7 69.3 0 0 0 0 0 14 75 83 126 35 1 28 47 0 0

Sunday, September 30, 2012 10:30:00 SB All 3 Lanes 416 3.9 263 109 39 5 0 6.5 6.2 63.2 69.0 0 0 0 0 0 2 25 104 83 104 43 0 51 4 0

Sunday, September 30, 2012 10:45:00 SB All 3 Lanes 460 4.3 294 128 35 3 0 5.9 5.6 59.8 65.3 0 0 0 0 0 0 63 72 53 85 187 0 0 0 0

Sunday, September 30, 2012 11:00:00 SB All 3 Lanes 479 4.4 368 84 24 3 0 5.6 5.4 60.6 68.5 37 0 0 0 0 3 30 141 128 26 96 18 0 0 0

Sunday, September 30, 2012 11:15:00 SB All 3 Lanes 528 4.7 358 69 99 2 0 5.1 4.9 65.3 71.7 18 0 0 0 0 0 76 54 240 42 16 0 0 0 82

Sunday, September 30, 2012 11:30:00 SB All 3 Lanes 532 4.9 365 125 39 3 0 5.1 4.8 59.9 68.0 0 0 0 0 0 14 99 62 149 53 24 125 6 0 0

Sunday, September 30, 2012 11:45:00 SB All 3 Lanes 609 5.5 410 153 44 2 0 4.4 4.2 59.9 69.5 0 0 0 0 0 0 133 59 103 64 138 112 0 0 0

Sunday, September 30, 2012 12:00:00 SB All 3 Lanes 588 5.3 373 127 83 5 0 4.6 4.3 64.7 70.0 0 0 0 0 0 0 7 82 129 172 86 50 0 0 62

Vehicle Classification Speed



Route 24 SB

north of I-495 Ramps Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 H 8,9,10: Trailer Trucks

Date: Sunday 9/30/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, September 30, 2012 12:15:00 SB All 3 Lanes 577 5.2 324 191 57 5 0 4.7 4.4 64.6 70.0 0 0 0 0 0 0 0 30 134 111 143 81 0 78 0

Sunday, September 30, 2012 12:30:00 SB All 3 Lanes 613 5.6 326 179 104 4 0 4.4 4.2 65.6 77.0 0 0 0 0 9 6 29 67 43 29 268 47 34 49 32

Sunday, September 30, 2012 12:45:00 SB All 3 Lanes 678 6.1 375 190 110 3 0 4.0 3.7 64.5 71.0 0 0 0 0 0 0 45 44 76 278 24 38 6 66 101

Sunday, September 30, 2012 13:00:00 SB All 3 Lanes 602 5.5 376 162 59 5 0 4.5 4.2 64.5 70.0 0 0 0 0 0 0 9 49 150 192 49 109 44 0 0

Sunday, September 30, 2012 13:15:00 SB All 3 Lanes 581 5.3 323 180 76 2 0 4.6 4.4 64.4 73.0 0 0 0 0 0 33 5 53 88 184 81 24 93 0 20

Sunday, September 30, 2012 13:30:00 SB All 3 Lanes 565 5.2 351 128 83 3 0 4.8 4.5 63.4 72.8 0 0 0 0 26 0 39 120 96 97 68 12 0 101 6

Sunday, September 30, 2012 13:45:00 SB All 3 Lanes 537 5.1 364 113 52 8 0 5.0 4.8 60.0 68.0 0 0 0 2 2 11 32 214 63 124 21 22 0 23 23

Sunday, September 30, 2012 14:00:00 SB All 3 Lanes 523 4.7 350 119 53 1 0 5.2 4.9 65.2 70.0 0 0 0 0 0 0 42 44 112 235 27 36 8 0 19

Sunday, September 30, 2012 14:15:00 SB All 3 Lanes 575 5.1 352 114 108 1 0 4.7 4.5 69.4 76.0 0 0 0 0 0 0 31 2 49 339 59 10 0 0 85

Sunday, September 30, 2012 14:30:00 SB All 3 Lanes 553 4.9 431 91 27 4 0 4.9 4.6 62.3 68.0 0 0 0 0 0 12 26 39 81 365 20 0 10 0 0

Sunday, September 30, 2012 14:45:00 SB All 3 Lanes 581 5.2 409 131 36 5 0 4.6 4.4 66.5 73.0 0 0 0 0 0 0 0 44 19 368 141 2 7 0 0

Sunday, September 30, 2012 15:00:00 SB All 3 Lanes 611 5.4 448 124 34 5 0 4.4 4.2 66.2 76.0 0 0 0 0 0 20 0 172 187 62 12 113 45 0 0

Sunday, September 30, 2012 15:15:00 SB All 3 Lanes 578 5.2 411 114 44 9 0 4.7 4.4 68.2 75.7 0 0 0 0 0 0 0 27 162 198 46 126 19 0 0

Sunday, September 30, 2012 15:30:00 SB All 3 Lanes 549 4.8 360 143 42 4 0 4.9 4.7 66.0 74.0 0 0 0 0 0 0 9 21 150 120 101 148 0 0 0

Sunday, September 30, 2012 15:45:00 SB All 3 Lanes 554 4.9 338 149 64 3 0 4.9 4.6 67.8 74.0 0 0 0 0 0 0 0 27 93 269 72 69 0 24 0

Sunday, September 30, 2012 16:00:00 SB All 3 Lanes 541 4.7 370 120 50 1 0 5.0 4.8 65.1 72.0 0 0 0 0 0 55 63 36 130 108 69 30 0 0 50

Sunday, September 30, 2012 16:15:00 SB All 3 Lanes 529 4.6 351 135 36 7 0 5.1 4.9 69.6 76.5 0 0 0 0 0 0 3 12 91 45 186 162 27 3 0

Sunday, September 30, 2012 16:30:00 SB All 3 Lanes 497 4.4 387 83 21 6 0 5.4 5.2 65.0 70.0 0 0 0 0 0 18 6 21 119 216 105 8 0 0 4

Sunday, September 30, 2012 16:45:00 SB All 3 Lanes 624 5.5 468 115 37 4 0 4.3 4.1 64.1 69.5 0 0 0 0 0 28 2 58 70 389 37 33 7 0 0

Sunday, September 30, 2012 17:00:00 SB All 3 Lanes 621 5.6 436 145 37 2 1 4.3 4.1 64.2 70.5 0 0 0 0 0 0 9 77 15 339 181 0 0 0 0

Sunday, September 30, 2012 17:15:00 SB All 3 Lanes 693 6.1 474 172 43 4 0 3.9 3.7 65.4 72.0 0 0 0 0 0 0 5 40 182 212 102 94 58 0 0

Sunday, September 30, 2012 17:30:00 SB All 3 Lanes 582 5.0 425 122 33 2 0 4.6 4.4 65.9 71.0 0 0 0 0 0 0 0 36 123 230 64 125 4 0 0

Sunday, September 30, 2012 17:45:00 SB All 3 Lanes 582 5.0 419 128 32 3 0 4.6 4.4 66.3 74.0 0 0 0 0 0 0 78 23 25 164 252 39 0 1 0

Sunday, September 30, 2012 18:00:00 SB All 3 Lanes 529 4.6 341 153 32 3 0 5.1 4.9 65.3 73.0 0 0 0 0 0 0 51 43 2 145 193 21 74 0 0

Sunday, September 30, 2012 18:15:00 SB All 3 Lanes 580 5.2 373 159 44 4 0 4.7 4.4 65.0 70.0 0 0 0 0 12 0 0 29 175 150 98 65 51 0 0

Sunday, September 30, 2012 18:30:00 SB All 3 Lanes 570 4.9 437 108 22 3 0 4.7 4.5 66.2 73.0 0 0 0 0 0 0 18 60 149 120 86 137 0 0 0

Sunday, September 30, 2012 18:45:00 SB All 3 Lanes 528 4.8 353 121 49 5 0 5.1 4.9 65.4 71.0 0 0 0 0 0 6 0 58 133 143 42 135 0 0 11

Sunday, September 30, 2012 19:00:00 SB All 3 Lanes 476 4.3 335 89 50 2 0 5.7 5.4 63.6 68.0 0 0 0 0 0 0 39 39 223 84 35 4 0 0 52

Sunday, September 30, 2012 19:15:00 SB All 3 Lanes 492 4.5 311 139 39 3 0 5.5 5.2 64.1 71.7 0 0 0 0 0 0 26 73 174 41 43 101 0 34 0

Sunday, September 30, 2012 19:30:00 SB All 3 Lanes 473 4.3 335 110 22 6 0 5.7 5.5 63.9 72.0 0 0 0 0 0 0 30 3 250 51 19 110 0 10 0

Sunday, September 30, 2012 19:45:00 SB All 3 Lanes 465 4.4 292 128 37 8 0 5.8 5.6 59.4 64.0 0 0 0 0 0 3 33 75 216 5 42 0 0 91 0

Sunday, September 30, 2012 20:00:00 SB All 3 Lanes 409 3.7 181 140 85 3 0 6.6 6.4 60.9 66.0 0 0 0 0 0 0 25 56 44 41 34 0 138 71 0

Sunday, September 30, 2012 20:15:00 SB All 3 Lanes 409 3.8 218 112 74 5 0 6.6 6.3 62.2 68.0 0 0 0 0 0 1 23 22 64 145 42 1 109 2 0

Sunday, September 30, 2012 20:30:00 SB All 3 Lanes 328 3.1 208 86 28 6 0 8.2 8.0 63.5 72.0 0 0 0 0 0 0 26 17 23 155 107 0 0 0 0

Sunday, September 30, 2012 20:45:00 SB All 3 Lanes 322 2.9 224 79 18 1 0 8.4 8.1 64.1 70.0 0 0 0 0 0 0 9 31 83 69 130 0 0 0 0

Sunday, September 30, 2012 21:00:00 SB All 3 Lanes 290 2.5 223 57 9 1 0 9.3 9.1 65.9 68.0 0 0 0 0 0 0 0 0 103 126 61 0 0 0 0

Sunday, September 30, 2012 21:15:00 SB All 3 Lanes 234 2.2 138 70 24 2 0 11.5 11.3 63.3 70.0 0 0 0 0 0 19 4 1 38 97 32 13 30 0 0

Sunday, September 30, 2012 21:30:00 SB All 3 Lanes 288 2.7 227 45 11 5 0 9.4 9.1 64.9 68.0 0 0 0 0 0 122 0 26 61 33 20 0 26 0 0

Sunday, September 30, 2012 21:45:00 SB All 3 Lanes 266 2.4 172 82 10 2 0 10.2 9.9 64.2 70.0 0 0 0 0 0 0 31 18 34 119 25 2 37 0 0

Sunday, September 30, 2012 22:00:00 SB All 3 Lanes 214 2.0 150 47 12 5 0 12.6 12.4 64.0 69.0 0 0 0 0 0 0 6 94 11 31 27 21 24 0 0

Sunday, September 30, 2012 22:15:00 SB All 3 Lanes 196 1.8 150 37 4 5 0 13.8 13.5 64.3 72.0 0 0 0 0 0 4 11 20 87 28 14 31 1 0 0

Sunday, September 30, 2012 22:30:00 SB All 3 Lanes 192 1.8 111 65 11 5 0 14.1 13.8 63.0 70.0 0 0 0 0 0 0 10 12 13 100 31 26 0 0 0

Sunday, September 30, 2012 22:45:00 SB All 3 Lanes 181 1.7 125 38 13 5 0 14.9 14.7 63.4 71.0 0 0 0 0 10 0 13 4 67 34 4 49 0 0 0

Sunday, September 30, 2012 23:00:00 SB All 3 Lanes 163 1.6 112 35 7 9 0 16.6 16.3 64.7 67.5 0 0 0 0 3 0 0 6 60 65 0 29 0 0 0

Sunday, September 30, 2012 23:15:00 SB All 3 Lanes 128 1.2 101 15 7 5 0 21.1 20.8 62.4 69.5 0 0 0 0 0 3 0 43 36 23 6 17 0 0 0

Sunday, September 30, 2012 23:30:00 SB All 3 Lanes 131 1.3 74 31 20 6 0 20.6 20.4 65.5 71.0 0 0 0 0 0 0 1 34 0 36 1 13 46 0 0

Sunday, September 30, 2012 23:45:00 SB All 3 Lanes 125 1.2 92 24 5 4 0 21.6 21.3 62.8 70.7 0 0 0 0 0 0 22 10 7 64 12 10 0 0 0

Totals 31553 3.0 21139 7322 2790 304 1 16.6 16.4 63.9 70.1 55 0 0 2 128 546 1753 3400 7107 8542 5053 2701 1155 557 554

Vehicle Classification Speed



Route 24 SB

north of I-495 Ramps  

City, State: Bridgewater, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 H  

Date: Sunday 9/30/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 1549 3.7 1031 367 139 12 0 7.0 6.7

MID-DAY 12:15 PM 2470 5.6 1401 722 330 17 0 4.4 4.1

PM 4:45 PM 2520 5.6 1803 554 150 12 1 4.3 4.1

Vehicle Classification



I-495 NB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A  8,9,10: Trailer Trucks

Date: Thursday 10/18/2012  11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, October18, 2012 0:00:00 NB All 3 Lanes 58 0.6 43 7 4 4 0 46.6 46.3 68.3 75.0 0 0 0 0 0 1 0 5 15 13 15 7 2 0 0

Thursday, October18, 2012 0:15:00 NB All 3 Lanes 71 0.7 58 7 0 6 0 38.0 37.8 68.9 75.3 0 0 0 0 0 0 1 3 16 22 17 8 2 2 0

Thursday, October18, 2012 0:30:00 NB All 3 Lanes 42 0.5 28 5 2 7 0 64.3 64.0 67.8 74.5 0 0 0 0 0 0 0 3 9 18 8 3 1 0 0

Thursday, October18, 2012 0:45:00 NB All 3 Lanes 28 0.2 22 4 2 0 0 64.3 64.1 69.1 74.0 0 0 0 0 0 0 0 0 8 10 6 2 1 0 1

Thursday, October18, 2012 1:00:00 NB All 3 Lanes 30 0.4 22 1 1 6 0 90.0 89.7 68.6 76.0 0 0 0 0 0 0 0 2 8 7 7 5 1 0 0

Thursday, October18, 2012 1:15:00 NB All 3 Lanes 34 0.4 25 2 3 4 0 79.4 79.1 67.2 75.5 0 0 0 0 0 0 3 1 7 11 5 5 2 0 0

Thursday, October18, 2012 1:30:00 NB All 3 Lanes 35 0.5 18 3 4 10 0 77.1 76.7 67.4 74.5 0 0 0 0 0 0 2 3 4 14 8 4 0 0 0

Thursday, October18, 2012 1:45:00 NB All 3 Lanes 42 0.5 30 4 2 6 0 64.3 64.0 69.3 76.0 0 0 0 0 0 0 0 2 12 10 10 6 1 1 0

Thursday, October18, 2012 2:00:00 NB All 3 Lanes 26 0.3 17 3 4 2 0 69.2 68.9 67.3 72.0 0 0 0 0 0 0 0 2 6 11 5 2 0 0 0

Thursday, October18, 2012 2:15:00 NB All 3 Lanes 15 0.2 11 1 0 3 0 120.0 119.7 61.9 67.0 0 0 0 0 0 0 3 2 7 1 2 0 0 0 0

Thursday, October18, 2012 2:30:00 NB All 3 Lanes 23 0.3 14 1 5 3 0 78.3 77.9 69.2 76.0 0 0 0 0 0 0 1 1 3 7 7 4 0 0 0

Thursday, October18, 2012 2:45:00 NB All 3 Lanes 25 0.4 16 2 1 6 0 108.0 107.6 66.1 74.5 0 0 0 0 0 1 2 0 7 6 6 3 0 0 0

Thursday, October18, 2012 3:00:00 NB All 3 Lanes 34 0.4 21 5 3 5 0 79.4 79.1 66.9 72.7 0 0 0 0 0 0 1 4 8 12 5 4 0 0 0

Thursday, October18, 2012 3:15:00 NB All 3 Lanes 29 0.3 15 7 4 3 0 93.1 92.8 68.0 72.0 0 0 0 0 0 0 0 1 6 12 7 2 1 0 0

Thursday, October18, 2012 3:30:00 NB All 3 Lanes 39 0.4 28 4 3 4 0 69.2 69.0 69.4 75.5 0 0 0 0 0 0 0 0 8 13 12 5 0 1 0

Thursday, October18, 2012 3:45:00 NB All 3 Lanes 43 0.6 23 4 9 7 0 62.8 62.4 67.2 71.5 0 0 0 0 0 0 0 1 13 19 7 3 0 0 0

Thursday, October18, 2012 4:00:00 NB All 3 Lanes 63 0.8 36 12 6 9 0 42.9 42.5 66.1 73.5 0 0 0 0 0 0 3 6 22 15 13 3 1 0 0

Thursday, October18, 2012 4:15:00 NB All 3 Lanes 56 0.7 33 10 5 8 0 48.2 47.9 68.6 76.0 0 0 0 0 0 0 0 8 14 11 13 8 1 1 0

Thursday, October18, 2012 4:30:00 NB All 3 Lanes 96 1.0 59 23 10 4 0 28.1 27.9 69.3 75.5 0 0 0 0 0 0 0 8 14 35 20 14 3 2 0

Thursday, October18, 2012 4:45:00 NB All 3 Lanes 115 1.2 80 18 6 11 0 23.5 23.2 70.2 76.8 0 0 0 0 0 0 1 4 18 35 30 19 8 0 0

Thursday, October18, 2012 5:00:00 NB All 3 Lanes 122 1.5 66 24 18 14 0 22.1 21.8 68.7 76.4 0 0 0 0 0 0 1 12 22 42 22 17 4 2 0

Thursday, October18, 2012 5:15:00 NB All 3 Lanes 174 1.8 114 32 17 11 0 15.5 15.2 70.6 77.4 0 0 0 0 0 0 2 9 26 35 51 42 7 2 0

Thursday, October18, 2012 5:30:00 NB All 3 Lanes 258 2.5 162 61 25 10 0 10.5 10.2 69.5 76.8 0 0 0 0 0 0 2 20 40 69 76 40 8 3 0

Thursday, October18, 2012 5:45:00 NB All 3 Lanes 343 3.2 232 75 23 13 0 7.9 7.6 71.0 77.1 0 0 0 0 0 1 2 9 39 86 111 82 9 3 1

Thursday, October18, 2012 6:00:00 NB All 3 Lanes 481 4.5 315 109 42 15 0 5.6 5.4 71.4 77.8 0 0 0 0 0 0 0 20 62 98 151 118 29 3 0

Thursday, October18, 2012 6:15:00 NB All 3 Lanes 534 5.1 342 136 37 19 0 5.1 4.8 71.3 78.0 0 0 0 0 0 0 4 10 78 116 159 125 37 2 3

Thursday, October18, 2012 6:30:00 NB All 3 Lanes 686 6.5 473 148 41 24 0 3.9 3.7 70.6 76.8 0 0 0 0 0 0 1 29 105 157 207 148 35 4 0

Thursday, October18, 2012 6:45:00 NB All 3 Lanes 875 8.3 636 154 59 26 0 3.1 2.8 69.0 75.7 0 0 0 0 0 0 9 51 177 242 226 142 26 2 0

Thursday, October18, 2012 7:00:00 NB All 3 Lanes 842 7.5 625 159 43 15 0 3.2 3.0 70.7 77.3 0 0 0 0 0 0 4 20 126 222 242 179 44 3 2

Thursday, October18, 2012 7:15:00 NB All 3 Lanes 858 7.7 656 126 53 23 0 3.1 2.9 71.1 77.4 0 0 0 0 0 0 3 21 114 204 263 194 54 5 0

Thursday, October18, 2012 7:30:00 NB All 3 Lanes 1049 9.4 829 144 47 29 0 2.6 2.3 71.0 77.7 0 0 0 0 0 0 3 32 141 250 289 273 60 1 0

Thursday, October18, 2012 7:45:00 NB All 3 Lanes 1141 10.1 927 146 47 21 0 2.4 2.1 70.5 77.2 0 0 0 0 0 0 6 35 175 289 310 265 54 5 2

Thursday, October18, 2012 8:00:00 NB All 3 Lanes 1073 9.5 842 148 63 20 0 2.5 2.3 71.2 78.2 0 0 0 0 0 4 16 31 128 244 262 310 75 3 0

Thursday, October18, 2012 8:15:00 NB All 3 Lanes 851 7.9 638 120 65 28 0 3.2 2.9 71.6 78.6 0 0 0 0 0 0 4 39 88 176 243 219 70 11 1

Thursday, October18, 2012 8:30:00 NB All 3 Lanes 858 7.7 677 108 47 26 0 3.1 2.9 72.3 78.4 0 0 0 0 0 0 2 15 95 162 257 254 62 9 2

Thursday, October18, 2012 8:45:00 NB All 3 Lanes 765 7.0 588 105 43 29 0 3.5 3.3 71.9 78.9 0 0 0 0 0 0 5 20 92 149 238 184 70 6 1

Thursday, October18, 2012 9:00:00 NB All 3 Lanes 632 6.0 460 98 46 28 0 4.3 4.0 72.2 79.5 0 0 0 0 0 0 2 21 77 133 171 148 67 13 0

Thursday, October18, 2012 9:15:00 NB All 3 Lanes 586 5.8 412 94 45 35 0 4.6 4.3 71.7 78.1 0 0 0 0 0 0 2 11 77 140 176 124 46 9 1

Thursday, October18, 2012 9:30:00 NB All 3 Lanes 557 5.3 415 74 45 23 0 4.8 4.6 71.2 77.8 0 0 0 0 0 0 4 13 82 138 153 116 45 5 1

Thursday, October18, 2012 9:45:00 NB All 3 Lanes 505 5.3 341 86 37 40 1 5.3 5.1 70.7 77.6 0 0 0 0 0 0 1 16 80 143 126 96 37 4 2

Thursday, October18, 2012 10:00:00 NB All 3 Lanes 450 4.7 313 60 44 33 0 6.0 5.7 70.2 76.9 0 0 0 0 0 2 2 15 69 132 119 88 20 3 0

Thursday, October18, 2012 10:15:00 NB All 3 Lanes 469 4.9 332 58 43 36 0 5.8 5.5 70.2 76.8 0 0 0 0 1 0 2 18 85 124 130 81 25 1 2

Thursday, October18, 2012 10:30:00 NB All 3 Lanes 425 4.5 299 54 40 32 0 6.4 6.1 69.8 76.7 0 0 0 0 0 0 4 21 74 118 108 79 16 5 0

Thursday, October18, 2012 10:45:00 NB All 3 Lanes 450 4.7 303 70 44 33 0 6.0 5.7 70.1 76.3 0 0 0 0 0 0 1 21 82 112 143 64 24 2 1

Thursday, October18, 2012 11:00:00 NB All 3 Lanes 423 4.4 296 63 34 30 0 6.4 6.1 70.1 75.9 0 0 0 0 0 0 1 18 66 125 122 72 16 3 0

Thursday, October18, 2012 11:15:00 NB All 3 Lanes 413 4.3 293 48 47 25 0 6.5 6.3 69.5 76.6 0 0 0 0 0 0 2 27 84 106 110 61 18 5 0

Thursday, October18, 2012 11:30:00 NB All 3 Lanes 414 4.3 296 55 31 32 0 6.5 6.2 70.4 76.9 0 0 0 0 0 0 2 20 74 86 127 81 18 2 4

Thursday, October18, 2012 11:45:00 NB All 3 Lanes 450 4.8 317 57 46 30 0 6.0 5.7 68.6 75.5 0 0 0 0 0 0 3 21 125 117 107 63 10 4 0

Thursday, October18, 2012 12:00:00 NB All 3 Lanes 430 4.4 306 52 43 29 0 6.3 6.0 70.3 76.4 0 0 0 0 0 1 1 19 62 118 135 69 20 4 1

Vehicle Classification Speed



I-495 NB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A  8,9,10: Trailer Trucks

Date: Thursday 10/18/2012  11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, October18, 2012 12:15:00 NB All 3 Lanes 432 4.5 303 59 36 34 0 6.3 6.0 70.0 76.7 0 0 0 0 0 0 1 13 81 130 109 79 16 2 1

Thursday, October18, 2012 12:30:00 NB All 3 Lanes 454 4.8 308 63 54 29 0 5.9 5.7 69.3 75.7 0 0 0 0 0 0 6 24 76 126 129 81 10 2 0

Thursday, October18, 2012 12:45:00 NB All 3 Lanes 441 4.4 335 48 35 23 0 6.1 5.9 70.6 77.3 0 0 0 0 0 2 2 21 72 109 123 79 23 10 0

Thursday, October18, 2012 13:00:00 NB All 3 Lanes 478 5.0 337 62 47 32 0 5.6 5.4 69.4 75.9 0 0 0 0 0 0 4 22 93 135 130 82 11 1 0

Thursday, October18, 2012 13:15:00 NB All 3 Lanes 428 4.4 295 58 48 27 0 6.3 6.0 70.0 76.2 0 0 0 0 0 0 4 19 72 117 125 72 13 5 1

Thursday, October18, 2012 13:30:00 NB All 3 Lanes 458 4.8 318 54 51 35 0 5.9 5.6 70.5 77.7 0 0 0 0 0 2 3 17 87 112 111 86 30 7 3

Thursday, October18, 2012 13:45:00 NB All 3 Lanes 463 4.6 339 66 34 24 0 5.8 5.6 70.4 77.2 0 0 0 0 0 1 1 13 80 114 144 83 24 3 0

Thursday, October18, 2012 14:00:00 NB All 3 Lanes 507 5.4 333 78 58 38 0 5.3 5.0 69.7 76.7 0 0 0 0 0 0 8 21 103 128 138 78 26 4 1

Thursday, October18, 2012 14:15:00 NB All 3 Lanes 542 5.4 377 91 46 28 0 5.0 4.7 70.1 76.7 0 0 0 0 0 0 4 23 98 133 158 104 21 1 0

Thursday, October18, 2012 14:30:00 NB All 3 Lanes 551 5.5 397 68 58 28 0 4.9 4.6 70.4 76.5 0 0 0 0 0 0 2 17 94 137 175 96 26 3 1

Thursday, October18, 2012 14:45:00 NB All 3 Lanes 624 6.2 455 87 52 30 0 4.3 4.1 70.5 76.4 0 0 0 0 0 0 1 20 99 164 205 112 19 3 1

Thursday, October18, 2012 15:00:00 NB All 3 Lanes 576 5.6 415 92 42 27 0 4.7 4.4 70.9 77.1 0 0 0 0 0 0 1 15 87 153 176 106 32 5 1

Thursday, October18, 2012 15:15:00 NB All 3 Lanes 620 6.1 438 94 63 25 0 4.4 4.1 70.4 76.7 0 0 0 0 0 0 2 26 105 145 182 127 29 4 0

Thursday, October18, 2012 15:30:00 NB All 3 Lanes 618 6.0 453 92 43 30 0 4.4 4.1 70.0 76.7 0 0 0 0 0 0 1 26 123 156 178 105 23 5 1

Thursday, October18, 2012 15:45:00 NB All 3 Lanes 749 7.3 530 138 49 32 0 3.6 3.3 70.4 77.4 0 0 0 0 0 0 4 14 147 204 180 152 42 6 0

Thursday, October18, 2012 16:00:00 NB All 3 Lanes 732 6.7 565 110 38 19 0 3.7 3.4 70.7 77.0 0 0 0 0 0 0 4 21 111 183 221 157 29 6 0

Thursday, October18, 2012 16:15:00 NB All 3 Lanes 691 6.4 526 106 39 20 0 3.9 3.7 70.2 76.8 0 0 0 0 0 0 3 26 111 196 197 118 38 1 1

Thursday, October18, 2012 16:30:00 NB All 3 Lanes 725 6.6 571 102 34 18 0 3.7 3.5 70.2 76.6 0 0 0 0 0 2 7 29 120 173 211 149 31 3 0

Thursday, October18, 2012 16:45:00 NB All 3 Lanes 724 6.5 578 100 24 22 0 3.7 3.5 70.9 76.9 0 0 0 0 0 0 1 30 104 163 217 167 39 2 1

Thursday, October18, 2012 17:00:00 NB All 3 Lanes 754 7.2 580 114 38 22 0 3.6 3.3 68.1 75.4 0 0 0 0 1 0 10 69 177 202 166 95 33 1 0

Thursday, October18, 2012 17:15:00 NB All 3 Lanes 747 6.5 597 108 25 17 0 3.6 3.4 71.9 78.1 0 0 0 0 0 0 4 22 77 176 212 197 46 10 3

Thursday, October18, 2012 17:30:00 NB All 3 Lanes 742 6.6 601 95 24 22 0 3.6 3.4 71.2 77.7 0 0 0 0 0 2 5 19 100 177 227 156 51 3 2

Thursday, October18, 2012 17:45:00 NB All 3 Lanes 715 6.2 601 75 23 16 0 3.8 3.5 71.5 77.5 0 0 0 0 0 0 4 14 86 175 234 159 37 5 1

Thursday, October18, 2012 18:00:00 NB All 3 Lanes 626 5.8 500 71 31 24 0 4.3 4.1 71.1 77.6 0 0 0 0 0 0 1 12 98 156 179 144 31 4 1

Thursday, October18, 2012 18:15:00 NB All 3 Lanes 569 5.1 470 60 22 17 0 4.7 4.5 70.7 76.8 0 0 0 0 0 0 1 25 85 127 184 117 30 0 0

Thursday, October18, 2012 18:30:00 NB All 3 Lanes 486 4.3 388 69 17 12 0 5.6 5.3 71.0 77.5 0 0 0 0 0 0 0 11 71 131 147 94 29 2 1

Thursday, October18, 2012 18:45:00 NB All 3 Lanes 470 4.1 396 52 13 9 0 5.7 5.5 70.5 76.7 0 0 0 0 0 2 4 6 74 131 137 95 17 4 0

Thursday, October18, 2012 19:00:00 NB All 3 Lanes 366 3.4 298 40 13 15 0 7.4 7.1 69.8 75.9 0 0 0 0 0 0 4 14 54 112 109 57 12 2 2

Thursday, October18, 2012 19:15:00 NB All 3 Lanes 344 3.1 286 35 17 6 0 7.8 7.6 70.2 76.7 0 0 0 0 0 0 6 13 60 76 113 60 16 0 0

Thursday, October18, 2012 19:30:00 NB All 3 Lanes 303 2.8 232 51 11 9 0 8.9 8.7 69.6 75.7 0 0 0 0 0 0 8 9 41 107 81 48 8 0 1

Thursday, October18, 2012 19:45:00 NB All 3 Lanes 276 2.5 230 32 3 11 0 9.8 9.5 70.0 76.2 0 0 0 0 0 0 0 9 42 88 75 54 8 0 0

Thursday, October18, 2012 20:00:00 NB All 3 Lanes 270 2.4 224 33 6 7 0 10.0 9.8 69.4 75.1 0 0 0 0 0 0 1 10 50 82 85 34 8 0 0

Thursday, October18, 2012 20:15:00 NB All 3 Lanes 248 2.3 205 24 10 9 0 10.9 10.6 70.6 77.3 0 0 0 0 0 0 0 7 37 71 76 45 11 0 1

Thursday, October18, 2012 20:30:00 NB All 3 Lanes 211 2.0 173 20 6 12 0 12.8 12.5 70.2 76.5 0 0 0 0 0 0 1 10 41 44 66 33 15 1 0

Thursday, October18, 2012 20:45:00 NB All 3 Lanes 247 2.2 204 31 3 9 0 10.9 10.7 71.2 78.1 0 0 0 0 0 0 0 9 34 67 71 45 11 7 3

Thursday, October18, 2012 21:00:00 NB All 3 Lanes 240 2.1 202 29 5 4 0 11.3 11.0 71.3 76.5 0 0 0 0 0 0 0 6 24 61 89 50 7 3 0

Thursday, October18, 2012 21:15:00 NB All 3 Lanes 187 1.7 152 23 3 9 0 14.4 14.2 71.3 77.7 0 0 0 0 0 0 0 4 32 40 59 38 9 5 0

Thursday, October18, 2012 21:30:00 NB All 3 Lanes 182 1.7 152 18 2 10 0 14.8 14.6 70.6 77.1 0 0 0 0 0 0 2 8 27 44 51 37 12 1 0

Thursday, October18, 2012 21:45:00 NB All 3 Lanes 156 1.5 124 23 4 5 0 17.3 17.1 69.8 76.1 0 0 0 0 0 0 1 8 25 41 50 22 9 0 0

Thursday, October18, 2012 22:00:00 NB All 3 Lanes 154 1.6 120 15 6 13 0 17.5 17.3 69.9 76.8 0 0 0 0 0 0 0 7 34 37 41 27 7 1 0

Thursday, October18, 2012 22:15:00 NB All 3 Lanes 137 1.4 110 12 6 9 0 19.7 19.4 69.4 75.4 0 0 0 0 0 0 1 7 22 41 44 17 4 1 0

Thursday, October18, 2012 22:30:00 NB All 3 Lanes 137 1.3 109 14 6 8 0 19.7 19.4 70.0 76.4 0 0 0 0 0 1 1 6 19 41 38 25 4 2 0

Thursday, October18, 2012 22:45:00 NB All 3 Lanes 106 1.2 82 9 4 11 0 25.5 25.2 69.0 76.0 0 0 0 0 0 0 0 10 21 27 27 13 7 1 0

Thursday, October18, 2012 23:00:00 NB All 3 Lanes 88 0.9 69 8 5 6 0 30.7 30.4 69.4 76.0 0 0 0 0 0 0 2 7 16 18 25 13 6 1 0

Thursday, October18, 2012 23:15:00 NB All 3 Lanes 99 1.0 72 16 3 8 0 27.3 27.0 69.8 77.3 0 0 0 0 0 0 0 4 19 32 21 16 7 0 0

Thursday, October18, 2012 23:30:00 NB All 3 Lanes 72 0.8 52 8 3 9 0 37.5 37.2 68.8 75.0 0 0 0 0 0 0 0 4 15 23 19 9 2 0 0

Thursday, October18, 2012 23:45:00 NB All 3 Lanes 70 0.8 52 8 3 7 0 38.6 38.3 68.3 75.0 0 0 0 0 0 1 1 2 21 19 16 7 2 0 1

Totals 37833 3.8 28258 5448 2452 1674 1 20.8 20.6 69.8 76.3 0 0 0 0 2 23 224 1399 6015 9539 10788 7581 1951 258 53

Vehicle Classification Speed



I-495 NB

north of Route 24 Ramps  

City, State: Raynham, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 A  

Date: Thursday 10/18/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:15 AM 4121 9.2 3254 564 210 93 0 AVE AVE

MID-DAY 12:15 PM 1805 4.7 1283 232 172 118 0 6.0 5.8

PM 4:45 PM 2967 6.7 2356 417 111 83 0 3.6 3.4

Vehicle Classification



I-495 NB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A  8,9,10: Trailer Trucks

Date: Friday 10/19/2012  11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, October 19, 2012 0:00:00 NB All 3 Lanes 68 0.7 55 5 3 5 0 39.7 39.4 69.2 76.8 0 0 0 0 0 0 1 2 16 23 11 10 4 1 0

Friday, October 19, 2012 0:15:00 NB All 3 Lanes 66 0.7 50 9 1 6 0 40.9 40.6 68.5 74.4 0 0 0 0 0 0 2 1 15 17 24 5 2 0 0

Friday, October 19, 2012 0:30:00 NB All 3 Lanes 64 0.6 49 9 3 3 0 42.2 41.9 70.3 75.8 0 0 0 0 0 0 1 5 8 15 21 12 0 1 1

Friday, October 19, 2012 0:45:00 NB All 3 Lanes 45 0.5 32 5 2 6 0 60.0 59.7 67.0 73.0 0 0 0 0 0 0 2 2 16 13 8 1 3 0 0

Friday, October 19, 2012 1:00:00 NB All 3 Lanes 39 0.4 30 5 1 3 0 69.2 69.0 69.3 77.0 0 0 0 0 0 0 2 0 6 13 11 5 2 0 0

Friday, October 19, 2012 1:15:00 NB All 3 Lanes 45 0.7 26 4 2 13 0 60.0 59.6 65.9 73.5 0 0 0 0 0 1 2 3 17 8 9 4 1 0 0

Friday, October 19, 2012 1:30:00 NB All 3 Lanes 27 0.3 23 1 0 3 0 66.7 66.4 68.5 76.0 0 0 0 0 0 0 0 3 7 7 5 2 3 0 0

Friday, October 19, 2012 1:45:00 NB All 3 Lanes 52 0.6 31 8 5 8 0 51.9 51.6 67.5 71.5 0 0 0 0 0 0 0 2 16 20 12 0 0 1 1

Friday, October 19, 2012 2:00:00 NB All 3 Lanes 31 0.4 16 6 5 4 0 87.1 86.8 69.2 75.0 0 0 0 0 0 0 1 1 8 5 11 2 3 0 0

Friday, October 19, 2012 2:15:00 NB All 3 Lanes 25 0.3 16 3 2 4 0 108.0 107.7 66.9 72.0 0 0 0 0 0 0 1 0 8 8 6 2 0 0 0

Friday, October 19, 2012 2:30:00 NB All 3 Lanes 25 0.3 14 2 5 4 0 72.0 71.7 67.4 71.0 0 0 0 0 0 0 0 2 6 11 2 3 0 1 0

Friday, October 19, 2012 2:45:00 NB All 3 Lanes 32 0.5 16 5 4 7 0 84.4 84.0 65.1 73.0 0 0 0 0 0 1 1 9 7 2 10 1 0 1 0

Friday, October 19, 2012 3:00:00 NB All 3 Lanes 34 0.4 20 4 7 3 0 79.4 79.1 67.1 72.3 0 0 0 0 0 0 0 2 9 10 11 2 0 0 0

Friday, October 19, 2012 3:15:00 NB All 3 Lanes 32 0.5 16 3 5 8 0 84.4 84.0 67.9 73.5 0 0 0 0 0 0 1 3 6 8 11 3 0 0 0

Friday, October 19, 2012 3:30:00 NB All 3 Lanes 33 0.4 24 5 0 4 0 81.8 81.5 69.0 75.0 0 0 0 0 0 0 1 1 7 10 9 3 2 0 0

Friday, October 19, 2012 3:45:00 NB All 3 Lanes 45 0.5 31 5 4 5 0 60.0 59.7 70.7 77.7 0 0 0 0 0 0 0 1 6 15 12 5 3 3 0

Friday, October 19, 2012 4:00:00 NB All 3 Lanes 39 0.4 27 4 6 2 0 69.2 69.0 69.3 78.5 0 0 0 0 0 0 3 3 4 8 13 4 3 1 0

Friday, October 19, 2012 4:15:00 NB All 3 Lanes 65 0.8 36 11 7 11 0 41.5 41.2 68.5 75.4 0 0 0 0 0 0 1 7 11 17 16 10 3 0 0

Friday, October 19, 2012 4:30:00 NB All 3 Lanes 86 1.1 48 14 11 13 0 31.4 31.1 67.0 73.7 0 0 0 0 0 0 1 10 23 22 23 6 1 0 0

Friday, October 19, 2012 4:45:00 NB All 3 Lanes 131 1.4 93 17 12 9 0 20.6 20.3 68.2 74.8 0 0 0 0 0 2 1 9 26 34 41 14 3 1 0

Friday, October 19, 2012 5:00:00 NB All 3 Lanes 120 1.4 70 25 13 12 0 22.5 22.2 68.1 74.9 0 0 0 0 0 0 2 12 24 29 36 14 3 0 0

Friday, October 19, 2012 5:15:00 NB All 3 Lanes 178 1.9 112 39 14 13 0 15.2 14.9 70.1 75.8 0 0 0 0 0 0 1 13 20 51 57 29 7 0 0

Friday, October 19, 2012 5:30:00 NB All 3 Lanes 229 2.3 151 45 22 11 0 11.8 11.5 68.8 75.0 0 0 0 0 0 0 4 17 40 73 60 25 9 1 0

Friday, October 19, 2012 5:45:00 NB All 3 Lanes 338 3.3 218 78 24 18 0 8.0 7.7 70.1 76.3 0 0 0 0 0 0 5 15 53 81 110 61 12 1 0

Friday, October 19, 2012 6:00:00 NB All 3 Lanes 442 4.3 294 96 30 22 0 6.1 5.8 70.8 77.0 0 0 0 0 0 0 3 16 67 100 137 90 25 4 0

Friday, October 19, 2012 6:15:00 NB All 3 Lanes 453 4.4 282 121 30 20 0 6.0 5.7 70.7 77.5 0 0 0 0 0 0 6 23 53 115 128 102 23 3 0

Friday, October 19, 2012 6:30:00 NB All 3 Lanes 603 5.8 411 124 44 24 0 4.5 4.2 70.8 77.4 0 0 0 0 0 1 6 17 99 130 180 141 25 4 0

Friday, October 19, 2012 6:45:00 NB All 3 Lanes 794 7.2 568 152 59 15 0 3.4 3.2 70.9 77.3 0 0 0 0 0 1 3 21 124 188 227 190 38 2 0

Friday, October 19, 2012 7:00:00 NB All 3 Lanes 742 6.9 559 114 40 29 0 3.6 3.4 71.1 77.4 0 0 0 0 0 0 4 27 93 169 241 172 34 1 1

Friday, October 19, 2012 7:15:00 NB All 3 Lanes 799 7.2 612 114 52 21 0 3.4 3.1 71.1 77.6 0 0 0 0 0 0 7 29 105 172 234 217 32 3 0

Friday, October 19, 2012 7:30:00 NB All 3 Lanes 907 8.3 702 122 54 29 0 3.0 2.7 70.6 77.1 0 0 0 0 0 0 5 31 143 226 264 188 44 5 1

Friday, October 19, 2012 7:45:00 NB All 3 Lanes 955 8.5 764 124 45 22 0 2.8 2.6 71.8 78.1 0 0 0 0 0 0 6 24 112 204 276 266 62 5 0

Friday, October 19, 2012 8:00:00 NB All 3 Lanes 941 8.2 762 110 48 21 0 2.9 2.6 72.5 78.8 0 0 0 0 0 0 0 17 105 191 257 272 80 17 2

Friday, October 19, 2012 8:15:00 NB All 3 Lanes 801 7.1 632 107 39 23 0 3.4 3.1 72.6 78.8 0 0 0 0 0 0 0 19 82 156 228 234 73 5 4

Friday, October 19, 2012 8:30:00 NB All 3 Lanes 762 6.8 614 83 39 26 0 3.5 3.3 72.9 79.7 0 0 0 0 0 0 1 25 76 137 203 212 90 14 4

Friday, October 19, 2012 8:45:00 NB All 3 Lanes 653 5.9 525 74 36 17 1 4.1 3.9 71.8 79.0 0 0 0 0 0 0 4 23 76 153 181 142 65 9 0

Friday, October 19, 2012 9:00:00 NB All 3 Lanes 642 5.9 495 84 41 22 0 4.2 4.0 71.6 78.6 0 0 0 0 0 1 2 20 83 130 207 139 50 7 3

Friday, October 19, 2012 9:15:00 NB All 3 Lanes 563 5.6 405 77 48 33 0 4.8 4.5 70.4 77.2 0 0 0 0 0 0 1 26 104 142 135 119 30 5 1

Friday, October 19, 2012 9:30:00 NB All 3 Lanes 491 5.0 349 69 41 32 0 5.5 5.2 70.6 77.1 0 0 0 0 1 0 6 23 75 119 146 81 29 6 5

Friday, October 19, 2012 9:45:00 NB All 3 Lanes 521 5.0 386 72 37 26 0 5.2 4.9 71.2 77.4 0 0 0 0 0 0 1 14 70 137 141 122 26 8 2

Friday, October 19, 2012 10:00:00 NB All 3 Lanes 449 4.7 306 61 52 29 1 6.0 5.7 71.1 76.9 0 0 0 0 0 0 3 10 63 116 134 96 20 4 3

Friday, October 19, 2012 10:15:00 NB All 3 Lanes 483 4.9 335 73 44 31 0 5.6 5.3 71.1 77.3 0 0 0 0 0 1 3 13 61 125 148 104 22 5 1

Friday, October 19, 2012 10:30:00 NB All 3 Lanes 482 5.0 340 61 47 34 0 5.6 5.3 70.3 77.5 0 0 0 0 0 0 3 17 77 142 121 94 25 3 0

Friday, October 19, 2012 10:45:00 NB All 3 Lanes 472 4.7 343 65 36 28 0 5.7 5.5 70.8 77.2 0 0 0 0 0 0 0 16 62 140 140 76 30 7 1

Friday, October 19, 2012 11:00:00 NB All 3 Lanes 474 4.8 345 59 45 25 0 5.7 5.4 70.1 76.8 0 0 0 0 0 0 0 28 86 114 128 92 21 5 0

Friday, October 19, 2012 11:15:00 NB All 3 Lanes 452 4.6 324 57 39 32 0 6.0 5.7 70.9 77.4 0 0 0 0 0 0 2 10 75 113 129 91 26 4 2

Friday, October 19, 2012 11:30:00 NB All 3 Lanes 458 4.7 338 52 41 27 0 5.9 5.6 70.8 77.8 0 0 0 0 0 0 1 15 77 99 149 82 34 1 0

Friday, October 19, 2012 11:45:00 NB All 3 Lanes 526 5.6 374 69 38 44 1 5.1 4.8 70.2 76.8 0 0 0 0 0 1 3 19 92 135 147 100 21 6 2

Friday, October 19, 2012 12:00:00 NB All 3 Lanes 507 5.0 360 70 52 25 0 5.3 5.1 70.7 76.9 0 0 0 0 0 0 2 17 76 131 157 99 19 4 2

Vehicle Classification Speed



I-495 NB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A  8,9,10: Trailer Trucks

Date: Friday 10/19/2012  11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, October 19, 2012 12:15:00 NB All 3 Lanes 453 4.7 314 67 40 32 0 6.0 5.7 70.3 77.1 0 0 0 0 0 1 0 20 81 114 128 81 23 3 2

Friday, October 19, 2012 12:30:00 NB All 3 Lanes 497 5.2 335 72 59 31 0 5.4 5.2 70.5 76.8 0 0 0 0 0 0 1 25 74 124 151 93 24 3 2

Friday, October 19, 2012 12:45:00 NB All 3 Lanes 538 5.3 397 68 49 24 0 5.0 4.8 69.7 76.3 0 0 0 0 0 2 3 26 94 148 140 103 14 4 4

Friday, October 19, 2012 13:00:00 NB All 3 Lanes 533 5.3 396 58 51 28 0 5.1 4.8 69.9 77.0 0 0 0 0 0 0 4 20 102 143 139 102 19 4 0

Friday, October 19, 2012 13:15:00 NB All 3 Lanes 480 5.2 344 50 51 35 0 5.6 5.3 68.8 75.7 0 0 0 0 0 0 5 31 100 144 109 76 13 1 1

Friday, October 19, 2012 13:30:00 NB All 3 Lanes 517 5.4 353 72 63 29 0 5.2 4.9 69.3 76.2 0 0 0 0 0 0 1 29 105 142 130 90 15 5 0

Friday, October 19, 2012 13:45:00 NB All 3 Lanes 556 5.4 416 68 45 27 0 4.9 4.6 70.5 77.2 0 0 0 0 0 0 5 15 93 134 183 93 29 4 0

Friday, October 19, 2012 14:00:00 NB All 3 Lanes 547 5.2 409 75 42 21 0 4.9 4.7 71.2 77.5 0 0 0 0 0 0 2 13 73 144 169 116 25 5 0

Friday, October 19, 2012 14:15:00 NB All 3 Lanes 492 4.8 360 63 43 26 0 5.5 5.2 71.0 77.6 0 0 0 0 0 0 0 20 71 115 154 95 30 6 1

Friday, October 19, 2012 14:30:00 NB All 3 Lanes 606 6.3 430 87 54 35 0 4.5 4.2 69.1 75.8 0 0 0 0 0 0 4 39 128 158 168 94 12 2 1

Friday, October 19, 2012 14:45:00 NB All 3 Lanes 641 6.3 464 96 51 30 0 4.2 3.9 69.4 76.5 0 0 0 0 0 2 13 26 120 173 167 114 24 2 0

Friday, October 19, 2012 15:00:00 NB All 3 Lanes 663 6.3 501 90 49 23 0 4.1 3.8 70.5 76.9 0 0 0 0 0 0 5 16 116 164 209 112 38 3 0

Friday, October 19, 2012 15:15:00 NB All 3 Lanes 621 5.8 479 80 39 23 0 4.3 4.1 71.2 77.5 0 0 0 0 0 0 1 14 89 170 179 129 29 8 2

Friday, October 19, 2012 15:30:00 NB All 3 Lanes 728 6.8 560 99 43 26 0 3.7 3.5 71.1 77.4 0 0 0 0 0 0 3 25 99 170 223 172 32 3 1

Friday, October 19, 2012 15:45:00 NB All 3 Lanes 702 6.8 519 96 54 33 0 3.8 3.6 70.3 77.4 0 0 0 0 0 0 5 33 122 162 171 182 26 0 1

Friday, October 19, 2012 16:00:00 NB All 3 Lanes 750 6.8 583 121 29 17 0 3.6 3.4 70.3 76.2 0 0 0 0 0 0 3 15 122 212 232 132 26 7 1

Friday, October 19, 2012 16:15:00 NB All 3 Lanes 724 6.8 552 107 37 28 0 3.7 3.5 70.4 77.1 0 0 0 0 0 1 1 23 125 181 220 142 28 3 0

Friday, October 19, 2012 16:30:00 NB All 3 Lanes 748 6.9 587 95 46 20 0 3.6 3.4 71.2 77.5 0 0 0 0 0 0 1 15 115 180 225 161 44 3 4

Friday, October 19, 2012 16:45:00 NB All 3 Lanes 705 6.2 568 90 31 16 0 3.8 3.6 72.2 78.4 0 0 0 0 0 0 2 7 84 172 202 174 53 9 2

Friday, October 19, 2012 17:00:00 NB All 3 Lanes 757 7.1 603 97 35 22 0 3.6 3.3 68.9 75.5 0 0 0 0 0 0 9 49 150 218 204 109 17 1 0

Friday, October 19, 2012 17:15:00 NB All 3 Lanes 721 6.6 591 83 25 22 0 3.7 3.5 68.7 74.7 0 0 0 0 0 0 6 25 168 223 204 80 14 1 0

Friday, October 19, 2012 17:30:00 NB All 3 Lanes 747 6.8 622 79 31 15 0 3.6 3.4 68.8 74.9 0 0 0 0 0 0 8 38 147 231 215 92 15 1 0

Friday, October 19, 2012 17:45:00 NB All 3 Lanes 707 6.4 579 93 18 17 0 3.8 3.6 69.0 75.6 0 0 0 0 0 0 9 44 152 182 197 94 25 4 0

Friday, October 19, 2012 18:00:00 NB All 3 Lanes 627 5.7 520 74 20 13 0 4.3 4.1 68.1 73.9 0 0 0 0 0 0 6 32 160 178 181 60 8 2 0

Friday, October 19, 2012 18:15:00 NB All 3 Lanes 554 5.1 449 70 18 16 1 4.9 4.6 68.9 75.5 0 0 0 0 0 0 1 30 130 148 153 75 16 1 0

Friday, October 19, 2012 18:30:00 NB All 3 Lanes 497 4.8 393 70 16 18 0 5.4 5.2 66.6 73.1 0 0 0 0 0 0 8 51 167 117 115 32 7 0 0

Friday, October 19, 2012 18:45:00 NB All 3 Lanes 437 4.2 370 37 15 15 0 6.2 5.9 65.9 73.2 0 0 0 0 0 0 12 72 118 113 84 35 3 0 0

Friday, October 19, 2012 19:00:00 NB All 3 Lanes 348 3.2 306 31 8 3 0 7.8 7.5 64.7 71.6 0 0 0 0 1 11 16 46 101 95 61 17 0 0 0

Friday, October 19, 2012 19:15:00 NB All 3 Lanes 339 3.1 293 28 7 11 0 8.0 7.7 65.4 71.8 0 0 0 0 0 3 14 42 103 92 64 18 3 0 0

Friday, October 19, 2012 19:30:00 NB All 3 Lanes 354 3.3 302 34 11 7 0 7.6 7.4 65.6 73.6 0 0 0 0 2 7 14 50 101 84 63 28 3 1 1

Friday, October 19, 2012 19:45:00 NB All 3 Lanes 263 2.4 229 25 5 4 0 10.3 10.0 64.7 71.0 0 0 0 0 0 2 15 44 79 71 37 13 2 0 0

Friday, October 19, 2012 20:00:00 NB All 3 Lanes 221 1.9 194 22 3 2 0 12.2 12.0 67.2 74.2 0 0 0 0 0 2 3 17 71 47 57 17 5 2 0

Friday, October 19, 2012 20:15:00 NB All 3 Lanes 197 1.8 172 16 3 6 0 13.7 13.5 66.7 73.4 0 0 0 0 0 0 7 21 49 64 38 16 2 0 0

Friday, October 19, 2012 20:30:00 NB All 3 Lanes 219 1.9 201 12 2 4 0 12.3 12.1 68.1 73.7 0 0 0 0 0 0 2 13 49 74 61 17 3 0 0

Friday, October 19, 2012 20:45:00 NB All 3 Lanes 199 1.9 175 14 3 7 0 13.6 13.3 67.1 73.5 0 0 0 0 0 1 3 18 51 66 34 18 7 1 0

Friday, October 19, 2012 21:00:00 NB All 3 Lanes 196 1.8 169 17 5 5 0 13.8 13.5 67.4 73.4 0 0 0 0 0 0 1 19 56 55 47 12 4 1 1

Friday, October 19, 2012 21:15:00 NB All 3 Lanes 172 1.6 150 13 4 5 0 15.7 15.4 65.9 72.9 0 0 0 0 0 0 11 25 38 42 40 13 2 0 1

Friday, October 19, 2012 21:30:00 NB All 3 Lanes 193 1.8 169 17 1 6 0 14.0 13.7 67.0 73.2 0 0 0 0 0 2 0 16 57 58 42 15 3 0 0

Friday, October 19, 2012 21:45:00 NB All 3 Lanes 160 1.5 132 17 3 8 0 16.9 16.6 67.9 74.4 0 0 0 0 1 0 1 13 36 52 37 15 3 2 0

Friday, October 19, 2012 22:00:00 NB All 3 Lanes 143 1.3 127 13 0 3 0 18.9 18.6 68.6 75.4 0 0 0 0 0 0 1 10 32 42 35 18 4 0 1

Friday, October 19, 2012 22:15:00 NB All 3 Lanes 155 1.5 130 13 6 6 0 17.4 17.2 67.7 74.6 0 0 0 0 1 0 0 20 32 47 34 18 3 0 0

Friday, October 19, 2012 22:30:00 NB All 3 Lanes 142 1.2 126 10 4 2 0 19.0 18.8 68.9 75.5 0 0 0 0 0 0 0 7 31 47 33 20 4 0 0

Friday, October 19, 2012 22:45:00 NB All 3 Lanes 140 1.3 120 12 2 6 0 19.3 19.0 67.5 74.4 0 0 0 0 0 0 2 12 29 57 22 14 4 0 0

Friday, October 19, 2012 23:00:00 NB All 3 Lanes 93 1.0 80 3 2 8 0 29.0 28.8 68.1 74.5 0 0 0 0 0 2 1 6 18 29 24 8 4 1 0

Friday, October 19, 2012 23:15:00 NB All 3 Lanes 118 1.2 94 13 2 9 0 22.9 22.6 68.4 75.0 0 0 0 0 0 0 3 5 25 36 31 18 0 0 0

Friday, October 19, 2012 23:30:00 NB All 3 Lanes 100 0.9 83 13 1 3 0 27.0 26.8 68.3 74.7 0 0 0 0 0 0 0 6 24 32 24 12 2 0 0

Friday, October 19, 2012 23:45:00 NB All 3 Lanes 101 0.9 85 11 2 3 0 26.7 26.5 69.3 74.5 0 0 0 0 0 0 1 8 11 33 35 12 0 1 0

Totals 37622 3.8 28660 5013 2363 1582 4 19.5 19.3 69.2 75.7 0 0 0 0 6 45 318 1774 6593 9567 10438 6901 1675 243 62

Vehicle Classification Speed



I-495 NB

north of Route 24 Ramps  

City, State: Raynham, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 A  

Date: Friday 10/19/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:30 AM 3604 8.0 2860 463 186 95 0 3.0 2.8

MID-DAY 12:15 PM 2021 5.1 1442 265 199 115 0 5.4 5.1

PM 4:15 PM 2934 6.8 2310 389 149 86 0 3.7 3.5

Vehicle Classification



I-495 NB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A  8,9,10: Trailer Trucks

Date: Saturday 10/20/2012  11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, October 20, 2012 0:00:00 NB All 3 Lanes 92 0.9 83 3 1 5 0 29.3 29.1 69.2 76.2 0 0 0 0 0 0 2 4 17 26 26 14 3 0 0

Saturday, October 20, 2012 0:15:00 NB All 3 Lanes 78 0.7 69 5 2 2 0 34.6 34.4 70.0 78.2 0 0 0 0 0 0 1 3 15 20 19 16 4 0 0

Saturday, October 20, 2012 0:30:00 NB All 3 Lanes 63 0.6 48 9 1 5 0 42.9 42.6 68.9 75.0 0 0 0 0 0 0 0 4 9 25 16 7 2 0 0

Saturday, October 20, 2012 0:45:00 NB All 3 Lanes 48 0.7 31 7 5 3 2 56.3 55.9 64.3 72.0 0 0 0 0 0 1 7 4 13 11 6 4 2 0 0

Saturday, October 20, 2012 1:00:00 NB All 3 Lanes 41 0.6 27 4 8 1 1 65.9 65.5 56.7 64.0 0 0 0 0 3 5 8 10 9 4 2 0 0 0 0

Saturday, October 20, 2012 1:15:00 NB All 3 Lanes 47 0.5 41 3 2 1 0 57.5 57.2 62.1 68.7 0 0 0 0 0 2 3 15 9 12 4 2 0 0 0

Saturday, October 20, 2012 1:30:00 NB All 3 Lanes 27 0.3 23 3 0 1 0 66.7 66.4 61.8 71.0 0 0 0 0 0 1 5 8 4 4 2 1 2 0 0

Saturday, October 20, 2012 1:45:00 NB All 3 Lanes 38 0.4 28 7 1 2 0 71.1 70.8 63.6 69.0 0 0 0 0 0 1 3 9 6 13 3 3 0 0 0

Saturday, October 20, 2012 2:00:00 NB All 3 Lanes 37 0.4 30 2 1 4 0 48.7 48.3 65.4 70.0 0 0 0 0 0 0 0 7 12 12 4 2 0 0 0

Saturday, October 20, 2012 2:15:00 NB All 3 Lanes 29 0.3 21 4 2 2 0 93.1 92.8 67.8 74.0 0 0 0 0 0 0 0 2 7 10 8 1 1 0 0

Saturday, October 20, 2012 2:30:00 NB All 3 Lanes 49 0.6 35 5 2 7 0 55.1 54.8 67.7 75.0 0 0 0 0 0 0 0 8 12 11 11 3 2 2 0

Saturday, October 20, 2012 2:45:00 NB All 3 Lanes 35 0.4 20 6 4 5 0 51.4 51.1 64.9 75.3 0 0 0 0 0 0 6 6 7 4 6 6 0 0 0

Saturday, October 20, 2012 3:00:00 NB All 3 Lanes 28 0.4 17 4 1 6 0 96.4 96.1 69.1 75.0 0 0 0 0 0 0 0 2 4 8 9 4 0 1 0

Saturday, October 20, 2012 3:15:00 NB All 3 Lanes 22 0.2 13 6 2 1 0 122.7 122.4 67.2 74.0 0 0 0 0 0 0 1 2 6 6 5 1 1 0 0

Saturday, October 20, 2012 3:30:00 NB All 3 Lanes 15 0.2 8 3 2 2 0 120.0 119.6 62.9 71.0 0 0 0 1 0 0 1 1 8 1 2 0 1 0 0

Saturday, October 20, 2012 3:45:00 NB All 3 Lanes 30 0.4 23 1 2 4 0 60.0 59.7 66.3 74.0 0 0 0 0 0 0 1 1 13 9 3 1 2 0 0

Saturday, October 20, 2012 4:00:00 NB All 3 Lanes 30 0.4 18 3 4 5 0 90.0 89.6 64.5 72.0 0 0 0 0 0 0 3 7 5 9 4 2 0 0 0

Saturday, October 20, 2012 4:15:00 NB All 3 Lanes 27 0.3 19 3 3 2 0 66.7 66.4 66.2 72.0 0 0 0 0 0 0 0 4 8 8 5 2 0 0 0

Saturday, October 20, 2012 4:30:00 NB All 3 Lanes 38 0.4 24 9 3 2 0 71.1 70.8 68.0 78.3 0 0 0 1 1 0 1 3 6 11 5 6 4 0 0

Saturday, October 20, 2012 4:45:00 NB All 3 Lanes 46 0.5 33 6 4 3 0 58.7 58.4 67.6 73.5 0 0 0 0 0 0 1 4 13 11 12 5 0 0 0

Saturday, October 20, 2012 5:00:00 NB All 3 Lanes 42 0.4 26 10 4 2 0 64.3 64.0 65.0 72.3 0 0 0 0 0 0 4 5 12 10 9 2 0 0 0

Saturday, October 20, 2012 5:15:00 NB All 3 Lanes 59 0.6 43 5 6 5 0 45.8 45.5 69.0 76.3 0 0 0 0 0 0 0 3 16 14 14 7 4 1 0

Saturday, October 20, 2012 5:30:00 NB All 3 Lanes 84 0.8 61 10 9 4 0 32.1 31.9 69.9 76.7 0 0 0 0 0 0 1 4 19 19 20 16 3 1 1

Saturday, October 20, 2012 5:45:00 NB All 3 Lanes 104 1.0 65 24 14 1 0 26.0 25.7 70.5 77.6 0 0 0 0 0 0 2 2 21 25 29 17 4 2 2

Saturday, October 20, 2012 6:00:00 NB All 3 Lanes 126 1.3 81 26 9 10 0 21.4 21.1 69.4 75.6 0 0 0 0 0 0 0 12 18 35 38 16 7 0 0

Saturday, October 20, 2012 6:15:00 NB All 3 Lanes 164 1.6 114 30 11 9 0 16.5 16.2 68.4 75.8 0 0 0 0 1 0 0 17 36 40 37 30 3 0 0

Saturday, October 20, 2012 6:30:00 NB All 3 Lanes 213 2.1 150 40 19 4 0 12.7 12.4 68.8 75.8 0 0 0 0 0 1 3 17 46 52 56 27 9 1 1

Saturday, October 20, 2012 6:45:00 NB All 3 Lanes 203 2.0 147 36 12 8 0 13.3 13.0 69.1 76.1 0 0 0 0 0 0 3 12 37 63 53 28 7 0 0

Saturday, October 20, 2012 7:00:00 NB All 3 Lanes 218 2.1 154 44 12 8 0 12.4 12.1 68.5 75.3 0 0 0 0 0 0 3 11 54 57 54 33 6 0 0

Saturday, October 20, 2012 7:15:00 NB All 3 Lanes 209 2.0 151 35 14 9 0 12.9 12.7 69.6 76.3 0 0 0 0 0 0 5 8 32 59 61 30 9 5 0

Saturday, October 20, 2012 7:30:00 NB All 3 Lanes 283 2.6 197 66 15 5 0 9.5 9.3 70.0 76.3 0 0 0 0 0 1 5 14 38 69 95 48 12 1 0

Saturday, October 20, 2012 7:45:00 NB All 3 Lanes 301 2.8 237 38 13 13 0 9.0 8.7 69.9 76.2 0 0 0 0 0 0 3 16 52 66 105 43 15 1 0

Saturday, October 20, 2012 8:00:00 NB All 3 Lanes 336 2.9 278 38 15 5 0 8.0 7.8 70.8 77.0 0 0 0 0 0 0 2 11 50 71 119 64 16 2 1

Saturday, October 20, 2012 8:15:00 NB All 3 Lanes 360 3.1 277 64 13 6 0 7.5 7.3 71.2 77.8 0 0 0 0 0 0 0 12 46 91 108 72 25 5 1

Saturday, October 20, 2012 8:30:00 NB All 3 Lanes 332 2.9 278 35 12 7 0 8.1 7.9 71.2 77.4 0 0 0 0 0 0 1 9 47 76 109 73 16 1 0

Saturday, October 20, 2012 8:45:00 NB All 3 Lanes 423 3.6 346 49 24 4 0 6.4 6.2 71.8 77.9 0 0 0 0 0 0 2 14 56 94 119 105 24 7 2

Saturday, October 20, 2012 9:00:00 NB All 3 Lanes 389 3.3 326 47 10 6 0 6.9 6.7 72.0 78.3 0 0 0 0 0 0 2 12 37 89 121 95 27 5 1

Saturday, October 20, 2012 9:15:00 NB All 3 Lanes 377 3.3 309 50 11 7 0 7.2 6.9 71.0 77.1 0 0 0 0 0 0 1 13 50 89 115 92 16 1 0

Saturday, October 20, 2012 9:30:00 NB All 3 Lanes 381 3.4 306 59 4 12 0 7.1 6.8 70.8 76.9 0 0 0 0 0 2 4 11 52 95 114 84 14 4 1

Saturday, October 20, 2012 9:45:00 NB All 3 Lanes 447 4.0 370 52 13 12 0 6.0 5.8 70.0 75.8 0 0 0 0 0 0 1 18 75 118 148 69 16 1 1

Saturday, October 20, 2012 10:00:00 NB All 3 Lanes 485 4.3 398 60 20 7 0 5.6 5.3 70.3 76.3 0 0 0 0 0 0 3 13 77 127 156 91 18 0 0

Saturday, October 20, 2012 10:15:00 NB All 3 Lanes 490 4.3 402 61 19 8 0 5.5 5.3 70.1 76.3 0 0 0 0 0 0 3 15 84 130 152 85 21 0 0

Saturday, October 20, 2012 10:30:00 NB All 3 Lanes 512 4.5 426 62 18 6 0 5.3 5.0 69.7 76.1 0 0 0 0 0 0 10 19 83 140 162 80 18 0 0

Saturday, October 20, 2012 10:45:00 NB All 3 Lanes 560 5.0 470 56 24 10 0 4.8 4.6 70.0 75.9 0 0 0 0 0 0 1 21 88 174 166 90 18 2 0

Saturday, October 20, 2012 11:00:00 NB All 3 Lanes 526 4.5 431 77 11 7 0 5.1 4.9 70.5 76.4 0 0 0 0 0 0 1 19 63 159 167 87 27 3 0

Saturday, October 20, 2012 11:15:00 NB All 3 Lanes 530 4.7 447 55 15 13 0 5.1 4.9 70.8 77.1 0 0 0 0 0 0 1 22 71 142 158 103 28 4 1

Saturday, October 20, 2012 11:30:00 NB All 3 Lanes 528 4.7 430 69 17 12 0 5.1 4.9 70.8 77.1 0 0 0 0 0 0 3 11 76 140 176 94 24 3 1

Saturday, October 20, 2012 11:45:00 NB All 3 Lanes 574 5.0 483 64 19 8 0 4.7 4.5 70.6 77.0 0 0 0 0 0 0 5 21 82 143 180 110 30 2 1

Saturday, October 20, 2012 12:00:00 NB All 3 Lanes 540 4.6 455 64 16 5 0 5.0 4.8 70.4 76.7 0 0 0 0 0 0 9 15 85 136 173 94 24 4 0

Vehicle Classification Speed



I-495 NB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A  8,9,10: Trailer Trucks

Date: Saturday 10/20/2012  11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, October 20, 2012 12:15:00 NB All 3 Lanes 556 4.7 466 68 17 5 0 4.9 4.6 71.1 77.4 0 0 0 0 0 0 2 14 75 150 176 100 33 3 3

Saturday, October 20, 2012 12:30:00 NB All 3 Lanes 576 4.9 478 74 20 4 0 4.7 4.5 70.8 77.2 0 0 0 0 0 0 1 16 87 147 182 106 32 5 0

Saturday, October 20, 2012 12:45:00 NB All 3 Lanes 555 4.8 460 73 15 7 0 4.9 4.6 70.2 76.6 0 0 0 0 0 0 0 19 87 146 179 107 16 1 0

Saturday, October 20, 2012 13:00:00 NB All 3 Lanes 524 4.5 451 52 14 7 0 5.2 4.9 71.1 77.5 0 0 0 0 0 1 4 17 52 142 175 98 28 5 2

Saturday, October 20, 2012 13:15:00 NB All 3 Lanes 514 4.3 431 61 19 3 0 5.3 5.0 71.9 79.0 0 0 0 0 0 0 4 13 68 100 152 121 47 4 5

Saturday, October 20, 2012 13:30:00 NB All 3 Lanes 527 4.5 437 63 19 8 0 5.1 4.9 71.6 77.8 0 0 0 0 0 0 3 18 46 139 171 111 32 3 4

Saturday, October 20, 2012 13:45:00 NB All 3 Lanes 504 4.2 435 51 13 5 0 5.4 5.1 71.6 77.3 0 0 0 0 0 0 0 8 62 125 168 114 22 4 1

Saturday, October 20, 2012 14:00:00 NB All 3 Lanes 578 4.9 503 56 14 5 0 4.7 4.4 71.2 77.7 0 0 0 0 0 1 1 20 75 139 183 120 34 5 0

Saturday, October 20, 2012 14:15:00 NB All 3 Lanes 548 4.6 468 62 15 3 0 4.9 4.7 71.5 78.3 0 0 0 0 0 0 2 17 78 129 159 108 48 6 1

Saturday, October 20, 2012 14:30:00 NB All 3 Lanes 516 4.3 432 63 20 1 0 5.2 5.0 71.4 77.4 0 0 0 0 0 0 2 8 81 116 163 110 28 6 2

Saturday, October 20, 2012 14:45:00 NB All 3 Lanes 545 4.7 444 77 19 5 0 5.0 4.7 71.2 77.8 0 0 0 0 0 0 0 14 84 143 147 119 29 8 1

Saturday, October 20, 2012 15:00:00 NB All 3 Lanes 564 4.9 471 62 24 7 0 4.8 4.6 71.0 77.0 0 0 0 0 0 0 4 21 66 149 174 112 33 5 0

Saturday, October 20, 2012 15:15:00 NB All 3 Lanes 530 4.5 442 68 18 2 0 5.1 4.9 70.8 76.8 0 0 0 0 0 0 3 12 72 135 185 98 19 5 1

Saturday, October 20, 2012 15:30:00 NB All 3 Lanes 573 4.9 475 78 16 4 0 4.7 4.5 70.6 76.6 0 0 0 0 1 1 4 18 95 125 188 109 30 1 1

Saturday, October 20, 2012 15:45:00 NB All 3 Lanes 544 4.6 463 60 14 7 0 5.0 4.7 71.4 77.5 0 0 0 0 0 1 1 12 62 128 188 114 33 4 1

Saturday, October 20, 2012 16:00:00 NB All 3 Lanes 539 4.4 467 58 13 1 0 5.0 4.8 72.4 78.6 0 0 0 0 0 0 0 16 40 128 153 156 35 10 1

Saturday, October 20, 2012 16:15:00 NB All 3 Lanes 602 4.9 527 61 12 2 0 4.5 4.3 72.0 77.6 0 0 0 0 0 0 1 11 66 135 184 162 38 5 0

Saturday, October 20, 2012 16:30:00 NB All 3 Lanes 575 4.8 493 60 18 4 0 4.7 4.5 71.7 78.1 0 0 0 0 3 1 5 10 53 137 201 119 42 3 1

Saturday, October 20, 2012 16:45:00 NB All 3 Lanes 642 5.4 551 73 16 2 0 4.2 4.0 70.5 76.5 0 0 0 0 0 0 6 14 102 161 213 122 22 2 0

Saturday, October 20, 2012 17:00:00 NB All 3 Lanes 664 5.5 587 60 11 6 0 4.1 3.8 71.5 77.6 0 0 0 0 0 0 0 23 78 153 204 168 32 6 0

Saturday, October 20, 2012 17:15:00 NB All 3 Lanes 637 5.3 558 62 16 1 0 4.2 4.0 71.0 77.7 0 0 0 0 0 1 3 26 84 161 173 144 38 6 1

Saturday, October 20, 2012 17:30:00 NB All 3 Lanes 646 5.3 568 64 13 1 0 4.2 4.0 71.5 77.6 0 0 0 0 0 1 6 13 59 178 203 153 27 5 1

Saturday, October 20, 2012 17:45:00 NB All 3 Lanes 673 5.7 580 68 21 4 0 4.0 3.8 70.8 76.9 0 0 0 0 0 0 2 16 93 190 207 131 29 4 1

Saturday, October 20, 2012 18:00:00 NB All 3 Lanes 563 4.6 496 59 6 2 0 4.8 4.6 70.8 76.8 0 0 0 0 0 0 0 7 93 148 188 104 19 4 0

Saturday, October 20, 2012 18:15:00 NB All 3 Lanes 585 5.0 506 61 15 3 0 4.6 4.4 69.8 75.5 0 0 0 0 0 0 1 27 82 181 185 94 13 2 0

Saturday, October 20, 2012 18:30:00 NB All 3 Lanes 593 5.1 515 64 12 2 0 4.6 4.3 69.4 75.4 0 0 0 1 0 1 6 20 90 187 187 91 8 1 1

Saturday, October 20, 2012 18:45:00 NB All 3 Lanes 539 4.6 478 46 12 3 0 5.0 4.8 69.6 75.3 0 0 0 0 0 0 1 17 98 166 168 77 11 1 0

Saturday, October 20, 2012 19:00:00 NB All 3 Lanes 500 4.1 438 59 3 0 0 5.4 5.2 70.4 76.2 0 0 0 0 0 1 0 9 81 152 159 70 23 4 1

Saturday, October 20, 2012 19:15:00 NB All 3 Lanes 398 3.4 338 55 3 2 0 6.8 6.6 69.9 75.6 0 0 0 0 0 0 3 12 65 116 132 57 11 2 0

Saturday, October 20, 2012 19:30:00 NB All 3 Lanes 395 3.3 333 53 9 0 0 6.8 6.6 70.2 76.3 0 0 0 0 0 0 1 11 65 111 123 72 12 0 0

Saturday, October 20, 2012 19:45:00 NB All 3 Lanes 326 2.7 288 33 3 2 0 8.3 8.1 70.0 76.3 0 0 0 0 1 0 4 11 56 83 97 66 8 0 0

Saturday, October 20, 2012 20:00:00 NB All 3 Lanes 276 2.3 237 33 5 1 0 9.8 9.6 70.2 76.6 0 0 0 0 0 1 1 10 47 70 83 47 15 2 0

Saturday, October 20, 2012 20:15:00 NB All 3 Lanes 277 2.3 245 29 1 2 0 9.7 9.5 70.6 76.5 0 0 0 0 0 0 2 12 36 72 90 47 15 3 0

Saturday, October 20, 2012 20:30:00 NB All 3 Lanes 247 2.1 217 23 5 2 0 10.9 10.7 69.3 76.0 0 0 0 0 0 0 3 10 46 72 70 37 8 1 0

Saturday, October 20, 2012 20:45:00 NB All 3 Lanes 255 2.2 227 19 7 2 0 10.6 10.4 70.1 75.6 0 0 0 0 0 0 0 8 39 74 89 39 4 2 0

Saturday, October 20, 2012 21:00:00 NB All 3 Lanes 184 1.5 158 25 1 0 0 14.7 14.4 69.3 75.3 0 0 0 0 0 0 0 6 40 54 55 22 7 0 0

Saturday, October 20, 2012 21:15:00 NB All 3 Lanes 206 1.7 180 23 2 1 0 13.1 12.9 69.6 76.2 0 0 0 0 0 0 2 5 44 54 64 24 13 0 0

Saturday, October 20, 2012 21:30:00 NB All 3 Lanes 201 1.7 184 17 0 0 0 13.4 13.2 69.9 75.6 0 0 0 0 0 2 1 7 26 64 66 25 9 1 0

Saturday, October 20, 2012 21:45:00 NB All 3 Lanes 225 1.9 195 26 0 4 0 12.0 11.8 70.1 75.2 0 0 0 0 0 0 1 4 41 56 85 27 11 0 0

Saturday, October 20, 2012 22:00:00 NB All 3 Lanes 210 1.7 188 20 0 2 0 12.9 12.6 70.2 76.4 0 0 0 0 0 0 2 9 27 61 69 35 7 0 0

Saturday, October 20, 2012 22:15:00 NB All 3 Lanes 198 1.6 181 16 1 0 0 13.6 13.4 70.7 76.2 0 0 0 0 0 0 2 2 25 63 63 34 6 2 1

Saturday, October 20, 2012 22:30:00 NB All 3 Lanes 191 1.6 182 7 1 1 0 14.1 13.9 70.1 75.5 0 0 0 0 0 1 0 6 37 44 69 23 5 5 1

Saturday, October 20, 2012 22:45:00 NB All 3 Lanes 212 1.8 193 17 1 1 0 12.7 12.5 69.8 76.0 0 0 0 0 0 0 2 10 31 62 65 31 11 0 0

Saturday, October 20, 2012 23:00:00 NB All 3 Lanes 169 1.4 157 8 2 2 0 16.0 15.8 70.5 76.3 0 0 0 0 0 0 2 5 26 43 57 23 8 4 1

Saturday, October 20, 2012 23:15:00 NB All 3 Lanes 138 1.2 124 13 0 1 0 19.6 19.3 69.9 75.8 0 0 0 0 0 0 1 6 20 41 44 21 4 0 1

Saturday, October 20, 2012 23:30:00 NB All 3 Lanes 124 1.1 113 8 0 3 0 21.8 21.5 69.8 76.3 0 0 0 0 0 0 4 9 21 30 33 18 8 0 1

Saturday, October 20, 2012 23:45:00 NB All 3 Lanes 113 0.9 99 12 1 1 0 23.9 23.7 70.6 77.3 0 0 0 0 0 0 0 2 24 29 33 17 7 1 0

Totals 30873 2.8 25928 3619 916 407 3 22.1 21.9 69.4 75.9 0 0 0 3 10 27 214 1062 4511 8027 9568 5768 1435 200 48

Vehicle Classification Speed



I-495 NB

north of Route 24 Ramps  

City, State: Raynham, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 A  

Date: Saturday 10/20/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 1934 4.3 1596 235 70 33 0 5.6 5.4

MID-DAY 11:45 AM 2246 4.8 1882 270 72 22 0 4.8 4.6

PM 5:00 PM 2620 5.5 2293 254 61 12 0 4.1 3.9

Vehicle Classification



I-495 NB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A  8,9,10: Trailer Trucks

Date: Sunday 10/21/2012  11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, October 21, 2012 0:00:00 NB All 3 Lanes 99 0.8 92 6 0 1 0 27.3 27.1 70.7 75.8 0 0 0 0 0 0 0 1 16 21 40 15 5 0 1

Sunday, October 21, 2012 0:15:00 NB All 3 Lanes 100 0.9 90 6 2 2 0 27.0 26.8 70.2 76.0 0 0 0 0 0 0 0 5 14 28 26 23 3 1 0

Sunday, October 21, 2012 0:30:00 NB All 3 Lanes 81 0.7 72 7 1 1 0 33.3 33.1 69.3 77.0 0 0 0 0 0 0 1 7 18 20 20 7 5 3 0

Sunday, October 21, 2012 0:45:00 NB All 3 Lanes 96 0.9 78 13 1 4 0 28.1 27.9 69.5 76.3 0 0 0 0 0 0 1 7 15 25 31 11 6 0 0

Sunday, October 21, 2012 1:00:00 NB All 3 Lanes 58 0.5 50 5 1 2 0 46.6 46.3 68.7 73.8 0 0 0 0 0 0 0 2 11 22 15 7 1 0 0

Sunday, October 21, 2012 1:15:00 NB All 3 Lanes 44 0.4 38 3 1 2 0 61.4 61.1 70.1 76.5 0 0 0 0 0 0 1 3 7 11 12 9 0 0 1

Sunday, October 21, 2012 1:30:00 NB All 3 Lanes 53 0.5 46 3 3 1 0 50.9 50.7 67.9 74.3 0 0 0 0 0 0 1 5 13 16 14 2 1 1 0

Sunday, October 21, 2012 1:45:00 NB All 3 Lanes 45 0.4 40 3 1 1 0 60.0 59.8 67.8 75.0 0 0 0 0 0 0 2 1 12 18 5 2 5 0 0

Sunday, October 21, 2012 2:00:00 NB All 3 Lanes 51 0.5 43 4 1 3 0 52.9 52.7 67.8 75.5 0 0 0 0 0 0 1 4 16 13 8 5 4 0 0

Sunday, October 21, 2012 2:15:00 NB All 3 Lanes 39 0.3 36 2 1 0 0 46.2 45.9 69.8 74.0 0 0 0 0 0 1 0 5 4 11 12 2 2 0 2

Sunday, October 21, 2012 2:30:00 NB All 3 Lanes 25 0.2 23 1 0 1 0 72.0 71.8 68.4 76.0 0 0 0 0 0 0 1 1 8 5 5 2 2 1 0

Sunday, October 21, 2012 2:45:00 NB All 3 Lanes 32 0.3 26 4 1 1 0 84.4 84.1 66.9 72.5 0 0 0 0 0 0 1 2 9 12 7 0 1 0 0

Sunday, October 21, 2012 3:00:00 NB All 3 Lanes 15 0.2 12 2 0 1 0 120.0 119.7 67.4 73.0 0 0 0 0 0 0 1 1 2 4 6 1 0 0 0

Sunday, October 21, 2012 3:15:00 NB All 3 Lanes 18 0.2 16 2 0 0 0 100.0 99.8 68.8 74.0 0 0 0 0 0 0 0 1 5 4 6 1 1 0 0

Sunday, October 21, 2012 3:30:00 NB All 3 Lanes 20 0.2 15 1 2 2 0 90.0 89.7 68.8 75.3 0 0 0 0 0 0 0 2 2 7 5 3 1 0 0

Sunday, October 21, 2012 3:45:00 NB All 3 Lanes 16 0.1 12 4 0 0 0 112.5 112.3 65.6 73.0 0 0 0 0 0 0 1 3 3 5 3 1 0 0 0

Sunday, October 21, 2012 4:00:00 NB All 3 Lanes 17 0.2 13 3 0 1 0 105.9 105.6 65.1 72.0 0 0 0 0 0 0 1 2 7 2 5 0 0 0 0

Sunday, October 21, 2012 4:15:00 NB All 3 Lanes 29 0.4 19 3 3 4 0 93.1 92.8 65.6 71.0 0 0 0 0 0 1 0 3 6 13 4 2 0 0 0

Sunday, October 21, 2012 4:30:00 NB All 3 Lanes 19 0.2 15 2 1 1 0 142.1 141.9 70.1 78.5 0 0 0 0 0 0 0 2 4 2 6 5 0 0 0

Sunday, October 21, 2012 4:45:00 NB All 3 Lanes 31 0.3 23 6 0 2 0 58.1 57.8 68.2 74.0 0 0 0 0 0 0 0 3 7 12 4 3 2 0 0

Sunday, October 21, 2012 5:00:00 NB All 3 Lanes 22 0.2 15 5 0 2 0 122.7 122.5 70.8 76.0 0 0 0 0 0 0 0 0 2 10 4 5 1 0 0

Sunday, October 21, 2012 5:15:00 NB All 3 Lanes 26 0.3 17 6 2 1 0 103.9 103.6 69.3 76.5 0 0 0 0 0 0 0 1 5 7 7 5 1 0 0

Sunday, October 21, 2012 5:30:00 NB All 3 Lanes 36 0.4 20 12 2 2 0 75.0 74.7 69.8 74.6 0 0 0 0 0 0 0 0 11 9 13 1 1 0 1

Sunday, October 21, 2012 5:45:00 NB All 3 Lanes 54 0.5 41 11 1 1 0 50.0 49.8 69.5 74.5 0 0 0 0 0 0 0 2 8 18 19 5 2 0 0

Sunday, October 21, 2012 6:00:00 NB All 3 Lanes 76 0.8 50 18 4 4 0 35.5 35.3 69.0 74.8 0 0 0 0 0 0 0 5 15 18 28 9 1 0 0

Sunday, October 21, 2012 6:15:00 NB All 3 Lanes 94 0.8 70 18 5 1 0 28.7 28.5 70.0 75.4 0 0 0 0 0 1 2 4 12 22 36 14 2 1 0

Sunday, October 21, 2012 6:30:00 NB All 3 Lanes 115 1.0 92 17 5 1 0 23.5 23.2 71.3 77.4 0 0 0 0 0 0 0 3 17 24 37 27 6 1 0

Sunday, October 21, 2012 6:45:00 NB All 3 Lanes 108 1.0 82 17 5 4 0 25.0 24.7 69.7 75.7 0 0 0 0 0 0 2 5 20 27 33 15 5 1 0

Sunday, October 21, 2012 7:00:00 NB All 3 Lanes 113 1.0 88 16 7 2 0 23.9 23.7 71.5 78.0 0 0 0 0 0 0 0 3 16 27 33 26 6 1 1

Sunday, October 21, 2012 7:15:00 NB All 3 Lanes 141 1.2 114 22 5 0 0 19.2 18.9 71.0 76.9 0 0 0 0 0 0 3 4 18 36 43 27 6 2 2

Sunday, October 21, 2012 7:30:00 NB All 3 Lanes 188 1.6 157 23 6 2 0 14.4 14.1 70.8 77.3 0 0 0 0 0 1 0 5 24 57 53 31 16 1 0

Sunday, October 21, 2012 7:45:00 NB All 3 Lanes 207 1.7 173 30 3 1 0 13.0 12.8 72.0 77.8 0 0 0 0 0 0 0 4 24 43 71 51 11 3 0

Sunday, October 21, 2012 8:00:00 NB All 3 Lanes 201 1.7 175 19 5 2 0 13.4 13.2 71.8 77.9 0 0 0 0 0 0 2 1 24 46 65 47 11 4 1

Sunday, October 21, 2012 8:15:00 NB All 3 Lanes 172 1.5 144 17 7 4 0 15.7 15.5 70.6 77.6 0 0 0 0 0 0 1 3 34 37 57 25 12 3 0

Sunday, October 21, 2012 8:30:00 NB All 3 Lanes 240 2.2 187 40 6 7 0 11.3 11.0 71.5 78.3 0 0 0 0 0 0 0 9 35 50 73 52 19 2 0

Sunday, October 21, 2012 8:45:00 NB All 3 Lanes 292 2.4 234 47 9 2 0 9.2 9.0 72.3 79.2 0 0 0 0 0 1 1 6 34 57 83 71 32 7 0

Sunday, October 21, 2012 9:00:00 NB All 3 Lanes 269 2.4 216 36 13 4 0 10.0 9.8 71.1 77.3 0 0 0 0 0 0 2 11 33 64 84 56 17 2 0

Sunday, October 21, 2012 9:15:00 NB All 3 Lanes 329 2.8 275 42 10 2 0 8.2 8.0 71.4 77.6 0 0 0 0 0 1 2 10 38 81 97 85 10 4 1

Sunday, October 21, 2012 9:30:00 NB All 3 Lanes 340 2.9 285 44 8 3 0 7.9 7.7 71.6 77.8 0 0 0 0 0 0 0 8 39 90 98 80 20 5 0

Sunday, October 21, 2012 9:45:00 NB All 3 Lanes 452 3.8 377 55 15 4 1 6.0 5.7 71.5 77.8 0 0 0 0 0 0 2 12 57 109 129 110 27 3 3

Sunday, October 21, 2012 10:00:00 NB All 3 Lanes 467 4.0 384 60 17 6 0 5.8 5.5 70.9 77.2 0 0 0 0 0 2 3 9 64 124 147 85 31 2 0

Sunday, October 21, 2012 10:15:00 NB All 3 Lanes 506 4.2 436 57 10 3 0 5.3 5.1 71.7 77.9 0 0 0 0 0 1 2 7 60 120 164 110 39 3 0

Sunday, October 21, 2012 10:30:00 NB All 3 Lanes 551 4.6 462 71 13 5 0 4.9 4.7 71.9 77.7 0 0 0 0 0 0 2 4 60 141 184 123 33 3 1

Sunday, October 21, 2012 10:45:00 NB All 3 Lanes 591 5.2 475 74 35 7 0 4.6 4.3 71.2 77.7 0 0 0 0 0 0 8 20 63 149 182 128 36 4 1

Sunday, October 21, 2012 11:00:00 NB All 3 Lanes 457 3.8 390 51 13 3 0 5.9 5.7 71.5 77.6 0 0 0 0 0 0 2 8 41 131 148 99 24 4 0

Sunday, October 21, 2012 11:15:00 NB All 3 Lanes 620 5.3 521 75 18 6 0 4.4 4.1 70.9 76.8 0 0 0 0 0 0 2 14 80 175 194 121 33 1 0

Sunday, October 21, 2012 11:30:00 NB All 3 Lanes 785 6.8 664 99 15 7 0 3.4 3.2 69.8 75.8 0 0 0 0 0 0 0 28 140 224 238 136 17 1 1

Sunday, October 21, 2012 11:45:00 NB All 3 Lanes 850 7.4 697 125 21 7 0 3.2 2.9 69.1 74.9 0 0 0 0 0 4 7 28 144 284 257 112 14 0 0

Sunday, October 21, 2012 12:00:00 NB All 3 Lanes 948 8.1 785 128 27 8 0 2.8 2.6 70.5 75.8 0 0 0 0 0 0 1 28 116 263 355 160 19 6 0

Vehicle Classification Speed



I-495 NB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A  8,9,10: Trailer Trucks

Date: Sunday 10/21/2012  11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, October 21, 2012 12:15:00 NB All 3 Lanes 783 6.7 656 108 15 4 0 3.4 3.2 70.4 76.4 0 0 0 0 0 0 5 16 123 211 255 154 18 1 0

Sunday, October 21, 2012 12:30:00 NB All 3 Lanes 720 6.0 606 91 19 4 0 3.8 3.5 71.2 76.8 0 0 0 0 0 0 2 11 95 175 249 161 22 4 1

Sunday, October 21, 2012 12:45:00 NB All 3 Lanes 789 6.7 661 104 19 5 0 3.4 3.2 70.9 76.7 0 0 0 0 0 0 4 23 107 191 268 158 33 4 1

Sunday, October 21, 2012 13:00:00 NB All 3 Lanes 751 6.5 633 92 15 11 0 3.6 3.4 71.2 77.5 0 0 0 0 0 0 11 24 97 147 239 189 40 4 0

Sunday, October 21, 2012 13:15:00 NB All 3 Lanes 756 6.4 638 91 22 5 0 3.6 3.3 71.2 77.6 0 0 0 0 0 0 2 21 112 173 237 160 47 3 1

Sunday, October 21, 2012 13:30:00 NB All 3 Lanes 719 6.0 618 84 12 5 0 3.8 3.5 72.3 78.2 0 0 0 0 0 0 2 15 74 157 213 202 44 11 1

Sunday, October 21, 2012 13:45:00 NB All 3 Lanes 738 6.2 648 72 10 8 0 3.7 3.4 70.8 76.8 0 0 0 0 0 0 3 25 101 193 227 153 34 2 0

Sunday, October 21, 2012 14:00:00 NB All 3 Lanes 699 5.9 589 87 20 3 0 3.9 3.6 71.3 77.7 0 0 0 0 0 4 7 23 87 139 221 176 37 4 1

Sunday, October 21, 2012 14:15:00 NB All 3 Lanes 698 5.7 609 73 14 2 0 3.9 3.6 72.0 77.6 0 0 0 0 0 0 1 8 65 176 232 163 47 5 1

Sunday, October 21, 2012 14:30:00 NB All 3 Lanes 665 5.4 573 72 17 3 0 4.1 3.8 72.8 78.8 0 0 0 0 0 0 2 7 68 133 206 184 51 12 2

Sunday, October 21, 2012 14:45:00 NB All 3 Lanes 689 5.6 588 84 14 3 0 3.9 3.7 72.3 78.4 0 0 0 0 0 0 1 11 72 145 200 206 51 3 0

Sunday, October 21, 2012 15:00:00 NB All 3 Lanes 677 5.6 586 73 17 1 0 4.0 3.8 71.7 78.1 0 0 0 0 0 0 0 13 90 160 200 170 36 5 3

Sunday, October 21, 2012 15:15:00 NB All 3 Lanes 628 5.1 548 70 10 0 0 4.3 4.1 71.5 77.5 0 0 0 0 0 0 0 15 72 165 187 142 45 2 0

Sunday, October 21, 2012 15:30:00 NB All 3 Lanes 644 5.4 561 64 14 5 0 4.2 4.0 71.2 77.2 0 0 0 0 0 0 3 17 81 173 189 150 27 4 0

Sunday, October 21, 2012 15:45:00 NB All 3 Lanes 631 5.2 533 80 15 3 0 4.3 4.1 71.8 77.4 0 0 0 0 0 0 3 17 63 135 210 171 22 8 2

Sunday, October 21, 2012 16:00:00 NB All 3 Lanes 687 5.7 595 77 13 2 0 3.9 3.7 72.0 77.9 0 0 0 0 0 4 0 17 68 147 228 166 49 5 3

Sunday, October 21, 2012 16:15:00 NB All 3 Lanes 683 5.7 597 67 16 3 0 4.0 3.7 71.3 77.5 0 0 0 0 0 0 10 18 86 144 227 154 38 3 3

Sunday, October 21, 2012 16:30:00 NB All 3 Lanes 675 5.6 584 70 19 2 0 4.0 3.8 71.2 76.8 0 0 0 0 0 0 2 17 86 151 254 132 32 1 0

Sunday, October 21, 2012 16:45:00 NB All 3 Lanes 603 5.0 539 46 17 1 0 4.5 4.3 71.2 77.3 0 0 0 0 0 3 2 22 63 155 191 126 35 5 1

Sunday, October 21, 2012 17:00:00 NB All 3 Lanes 615 5.2 534 55 18 8 0 4.4 4.2 72.1 78.2 0 0 0 0 0 0 0 19 57 138 208 142 43 7 1

Sunday, October 21, 2012 17:15:00 NB All 3 Lanes 543 4.5 473 52 16 2 0 5.0 4.8 72.2 78.0 0 0 0 0 0 0 0 6 57 124 182 139 32 3 0

Sunday, October 21, 2012 17:30:00 NB All 3 Lanes 570 4.7 503 51 10 6 0 4.7 4.5 72.2 77.8 0 0 0 0 0 0 1 9 37 143 197 150 30 2 1

Sunday, October 21, 2012 17:45:00 NB All 3 Lanes 496 4.1 434 47 11 4 0 5.4 5.2 72.6 78.4 0 0 0 0 2 1 0 5 33 121 159 130 40 5 0

Sunday, October 21, 2012 18:00:00 NB All 3 Lanes 445 3.7 394 41 7 3 0 6.1 5.8 71.7 77.8 0 0 0 0 0 1 4 6 43 111 144 109 21 5 1

Sunday, October 21, 2012 18:15:00 NB All 3 Lanes 466 3.9 399 52 12 3 0 5.8 5.6 71.4 77.0 0 0 0 0 0 0 3 13 51 113 155 109 15 5 2

Sunday, October 21, 2012 18:30:00 NB All 3 Lanes 427 3.5 375 42 8 2 0 6.3 6.1 70.8 77.1 0 0 0 0 0 2 3 11 60 102 129 101 18 1 0

Sunday, October 21, 2012 18:45:00 NB All 3 Lanes 469 4.0 414 45 8 2 0 5.8 5.5 69.4 75.0 0 0 0 0 0 0 4 22 83 135 152 61 9 3 0

Sunday, October 21, 2012 19:00:00 NB All 3 Lanes 404 3.4 344 48 11 1 0 6.7 6.5 69.8 75.2 0 0 0 0 0 0 1 11 76 112 141 49 10 1 3

Sunday, October 21, 2012 19:15:00 NB All 3 Lanes 326 2.7 289 29 7 1 0 8.3 8.1 71.0 77.2 0 0 0 0 0 0 1 10 47 82 101 67 15 3 0

Sunday, October 21, 2012 19:30:00 NB All 3 Lanes 304 2.6 266 30 4 4 0 8.9 8.7 71.4 77.2 0 0 0 0 0 0 3 5 33 75 103 71 10 4 0

Sunday, October 21, 2012 19:45:00 NB All 3 Lanes 266 2.2 238 22 4 2 0 10.2 9.9 70.8 76.8 0 0 0 0 0 2 1 4 34 74 87 49 13 2 0

Sunday, October 21, 2012 20:00:00 NB All 3 Lanes 249 2.1 223 22 3 1 0 10.8 10.6 70.2 76.9 0 0 0 0 0 0 2 6 41 71 70 50 8 1 0

Sunday, October 21, 2012 20:15:00 NB All 3 Lanes 230 2.0 198 25 3 4 0 11.7 11.5 70.9 76.5 0 0 0 0 0 0 2 6 21 65 78 45 11 0 2

Sunday, October 21, 2012 20:30:00 NB All 3 Lanes 316 2.6 266 43 5 2 0 8.5 8.3 71.2 77.5 0 0 0 0 0 0 1 9 41 82 88 73 17 5 0

Sunday, October 21, 2012 20:45:00 NB All 3 Lanes 265 2.3 222 36 2 5 0 10.2 10.0 69.0 75.8 0 0 0 0 0 0 1 7 67 78 65 39 7 1 0

Sunday, October 21, 2012 21:00:00 NB All 3 Lanes 246 2.0 226 16 3 1 0 11.0 10.8 70.5 76.1 0 0 0 0 0 2 0 2 30 78 75 51 6 2 0

Sunday, October 21, 2012 21:15:00 NB All 3 Lanes 233 2.0 199 28 4 2 0 11.6 11.4 70.5 75.8 0 0 0 0 0 0 0 3 33 70 73 52 1 1 0

Sunday, October 21, 2012 21:30:00 NB All 3 Lanes 192 1.6 167 20 4 1 0 14.1 13.8 70.2 75.4 0 0 0 0 0 0 1 7 21 56 74 27 5 1 0

Sunday, October 21, 2012 21:45:00 NB All 3 Lanes 147 1.2 132 11 3 1 0 18.4 18.1 69.8 75.9 0 0 0 0 0 2 0 0 29 46 41 24 2 3 0

Sunday, October 21, 2012 22:00:00 NB All 3 Lanes 129 1.2 109 15 3 2 0 20.9 20.7 68.1 73.8 0 0 0 0 0 0 3 6 24 46 40 9 1 0 0

Sunday, October 21, 2012 22:15:00 NB All 3 Lanes 103 0.9 92 5 2 4 0 26.2 26.0 69.7 76.0 0 0 0 0 0 0 0 5 23 27 31 11 6 0 0

Sunday, October 21, 2012 22:30:00 NB All 3 Lanes 95 0.8 83 11 1 0 0 28.4 28.2 70.6 77.0 0 0 0 0 0 1 2 1 13 24 29 24 0 1 0

Sunday, October 21, 2012 22:45:00 NB All 3 Lanes 79 0.7 67 11 0 1 0 34.2 33.9 70.2 77.0 0 0 0 0 0 0 0 2 17 21 21 11 6 1 0

Sunday, October 21, 2012 23:00:00 NB All 3 Lanes 64 0.5 55 9 0 0 0 42.2 42.0 69.8 77.0 0 0 0 0 0 0 0 2 13 19 16 11 2 1 0

Sunday, October 21, 2012 23:15:00 NB All 3 Lanes 61 0.5 49 9 2 1 0 44.3 44.0 69.1 78.0 0 0 0 0 0 0 1 5 12 17 12 10 3 1 0

Sunday, October 21, 2012 23:30:00 NB All 3 Lanes 56 0.5 51 4 0 1 0 48.2 48.0 68.5 74.7 0 0 0 0 0 0 1 3 13 18 14 4 2 0 1

Sunday, October 21, 2012 23:45:00 NB All 3 Lanes 44 0.4 34 5 2 3 0 61.4 61.1 68.0 74.0 0 0 0 0 0 0 1 5 9 12 10 5 1 1 0

Totals 31213 2.8 26583 3604 757 268 1 27.3 27.1 70.3 76.4 0 0 0 0 2 35 152 812 4041 7824 9894 6657 1533 216 47

Vehicle Classification Speed



I-495 NB

north of Route 24 Ramps  

City, State: Raynham, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 A  

Date: Sunday 10/21/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 1976 4.2 1659 243 55 18 1 5.5 5.3

MID-DAY 11:30 AM 3366 7.3 2802 460 78 26 0 3.2 3.0

PM 2:00 PM 2751 5.7 2359 316 65 11 0 4.0 3.7

Vehicle Classification



I-495 SB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A 8,9,10: Trailer Trucks

Date: Thursday 10/18/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, October18, 2012 0:00:00 SB All 3 Lanes 67 0.8 38 8 9 12 0 40.3 40.0 73.8 78.0 0 0 0 0 0 0 0 0 36 0 13 18 0 0 0

Thursday, October18, 2012 0:15:00 SB All 3 Lanes 70 0.8 44 14 4 8 0 38.6 38.3 59.7 60.0 0 0 0 0 0 0 0 39 5 0 13 13 0 0 0

Thursday, October18, 2012 0:30:00 SB All 3 Lanes 56 0.8 26 11 8 10 1 48.2 47.9 73.9 74.0 0 0 0 0 0 0 0 16 0 0 26 14 0 0 0

Thursday, October18, 2012 0:45:00 SB All 3 Lanes 41 0.5 18 9 8 6 0 65.9 65.5 66.8 67.0 0 0 0 0 0 0 0 0 0 27 7 7 0 0 0

Thursday, October18, 2012 1:00:00 SB All 3 Lanes 30 0.4 17 3 2 8 0 90.0 89.6 69.1 73.0 0 0 0 0 0 0 0 0 0 17 13 0 0 0 0

Thursday, October18, 2012 1:15:00 SB All 3 Lanes 33 0.4 13 7 9 4 0 81.8 81.5 69.1 73.0 0 0 0 0 0 0 0 0 0 19 14 0 0 0 0

Thursday, October18, 2012 1:30:00 SB All 3 Lanes 37 0.5 16 8 3 10 0 73.0 72.6 62.2 63.0 0 0 0 0 0 0 0 0 6 12 19 0 0 0 0

Thursday, October18, 2012 1:45:00 SB All 3 Lanes 28 0.3 18 4 4 2 0 96.4 96.1 65.7 66.0 0 0 0 0 0 0 0 0 4 17 7 0 0 0 0

Thursday, October18, 2012 2:00:00 SB All 3 Lanes 30 0.4 15 5 4 6 0 90.0 89.6 65.7 66.0 0 0 0 0 0 0 0 0 0 20 10 0 0 0 0

Thursday, October18, 2012 2:15:00 SB All 3 Lanes 24 0.3 14 3 2 5 0 112.5 112.2 65.7 66.0 0 0 0 0 0 0 0 0 0 16 8 0 0 0 0

Thursday, October18, 2012 2:30:00 SB All 3 Lanes 38 0.5 17 7 6 8 0 71.1 70.7 65.7 66.0 0 0 0 0 0 0 0 0 0 23 15 0 0 0 0

Thursday, October18, 2012 2:45:00 SB All 3 Lanes 38 0.5 15 10 6 7 0 71.1 70.7 65.7 66.0 0 0 0 0 0 0 0 0 0 16 22 0 0 0 0

Thursday, October18, 2012 3:00:00 SB All 3 Lanes 37 0.5 21 1 7 8 0 73.0 72.6 65.3 70.0 0 0 0 0 0 0 0 0 12 7 18 0 0 0 0

Thursday, October18, 2012 3:15:00 SB All 3 Lanes 21 0.3 9 4 3 5 0 128.6 128.2 62.0 66.0 0 0 0 0 0 0 0 0 0 15 6 0 0 0 0

Thursday, October18, 2012 3:30:00 SB All 3 Lanes 37 0.5 19 7 5 5 1 73.0 72.6 61.3 62.0 0 0 0 0 0 0 0 0 20 12 5 0 0 0 0

Thursday, October18, 2012 3:45:00 SB All 3 Lanes 45 0.5 26 8 4 7 0 60.0 59.7 61.3 62.0 0 0 0 0 0 0 0 0 26 9 10 0 0 0 0

Thursday, October18, 2012 4:00:00 SB All 3 Lanes 40 0.6 17 3 12 8 0 67.5 67.1 58.4 59.0 0 0 0 0 0 0 0 6 23 11 0 0 0 0 0

Thursday, October18, 2012 4:15:00 SB All 3 Lanes 51 0.8 21 8 11 11 0 52.9 52.5 70.2 77.0 0 0 0 0 0 0 0 1 23 23 0 4 0 0 0

Thursday, October18, 2012 4:30:00 SB All 3 Lanes 75 1.0 29 12 19 15 0 36.0 35.6 66.3 67.0 0 0 0 0 0 0 0 0 18 43 0 14 0 0 0

Thursday, October18, 2012 4:45:00 SB All 3 Lanes 102 1.2 41 21 26 14 0 26.5 26.2 78.1 85.0 0 0 0 0 0 0 0 0 0 27 31 31 13 0 0

Thursday, October18, 2012 5:00:00 SB All 3 Lanes 81 1.0 15 20 35 11 0 33.3 33.0 78.1 85.0 0 0 0 0 0 0 0 0 0 10 0 26 45 0 0

Thursday, October18, 2012 5:15:00 SB All 3 Lanes 105 1.4 26 20 36 22 1 25.7 25.4 71.3 72.0 0 0 0 0 0 0 0 0 0 4 18 26 57 0 0

Thursday, October18, 2012 5:30:00 SB All 3 Lanes 156 1.9 48 24 66 16 2 17.3 17.0 69.5 75.0 0 0 0 0 0 0 0 0 0 0 73 2 81 0 0

Thursday, October18, 2012 5:45:00 SB All 3 Lanes 220 2.5 81 51 66 21 1 12.3 12.0 69.5 75.0 0 0 0 0 0 0 0 0 0 0 119 0 101 0 0

Thursday, October18, 2012 6:00:00 SB All 3 Lanes 242 2.6 85 56 83 18 0 11.2 10.9 69.5 75.0 0 0 0 0 0 0 0 0 0 0 131 0 111 0 0

Thursday, October18, 2012 6:15:00 SB All 3 Lanes 334 3.6 101 89 120 24 0 8.1 7.8 69.5 75.0 0 0 0 0 0 0 0 0 0 0 169 0 165 0 0

Thursday, October18, 2012 6:30:00 SB All 3 Lanes 450 4.7 174 91 153 31 1 6.0 5.7 69.5 75.0 0 0 0 0 0 0 0 0 0 0 261 0 189 0 0

Thursday, October18, 2012 6:45:00 SB All 3 Lanes 506 5.3 194 107 169 35 1 5.3 5.1 69.5 75.0 0 0 0 0 0 0 0 0 0 0 293 0 213 0 0

Thursday, October18, 2012 7:00:00 SB All 3 Lanes 506 5.3 286 91 94 34 1 5.3 5.1 67.9 74.0 0 0 0 0 0 0 0 0 133 11 341 0 21 0 0

Thursday, October18, 2012 7:15:00 SB All 3 Lanes 609 5.9 394 97 88 30 0 4.4 4.2 64.5 66.0 0 0 0 0 0 0 0 0 155 166 288 0 0 0 0

Thursday, October18, 2012 7:30:00 SB All 3 Lanes 717 6.8 524 92 66 35 0 3.8 3.5 73.3 74.0 0 0 0 0 0 0 0 0 243 449 25 0 0 0 0

Thursday, October18, 2012 7:45:00 SB All 3 Lanes 760 7.1 492 134 106 28 0 3.6 3.3 70.5 74.0 0 0 0 0 0 0 0 0 195 192 373 0 0 0 0

Thursday, October18, 2012 8:00:00 SB All 3 Lanes 766 7.4 490 131 107 38 0 3.5 3.3 64.9 69.0 0 0 0 0 0 0 0 0 83 230 452 1 0 0 0

Thursday, October18, 2012 8:15:00 SB All 3 Lanes 650 6.2 492 74 54 30 0 4.2 3.9 66.3 67.0 0 0 0 0 0 0 0 0 460 140 50 0 0 0 0

Thursday, October18, 2012 8:30:00 SB All 3 Lanes 691 6.7 478 95 83 35 0 3.9 3.6 71.4 78.0 0 0 0 0 0 0 0 0 318 207 100 66 0 0 0

Thursday, October18, 2012 8:45:00 SB All 3 Lanes 621 5.9 445 83 60 33 0 4.3 4.1 65.2 72.5 0 0 0 0 0 0 0 29 132 337 123 0 0 0 0

Thursday, October18, 2012 9:00:00 SB All 3 Lanes 552 5.4 356 87 81 26 2 4.9 4.6 68.3 74.0 0 0 0 0 0 0 0 0 169 215 75 93 0 0 0

Thursday, October18, 2012 9:15:00 SB All 3 Lanes 536 5.4 316 92 98 30 0 5.0 4.8 65.7 69.0 0 0 0 0 0 0 0 0 77 327 14 118 0 0 0

Thursday, October18, 2012 9:30:00 SB All 3 Lanes 472 4.7 286 77 84 25 0 5.7 5.5 67.3 75.0 0 0 0 0 0 0 0 122 3 111 138 98 0 0 0

Thursday, October18, 2012 9:45:00 SB All 3 Lanes 454 4.4 299 74 58 23 0 5.9 5.7 66.4 73.0 0 0 0 0 0 0 0 119 53 124 120 38 0 0 0

Thursday, October18, 2012 10:00:00 SB All 3 Lanes 450 4.6 288 61 71 30 0 6.0 5.7 66.3 74.2 0 0 0 0 0 0 1 43 107 197 101 1 0 0 0

Thursday, October18, 2012 10:15:00 SB All 3 Lanes 402 4.1 236 66 73 27 0 6.7 6.4 69.4 75.0 0 0 0 0 0 0 0 8 132 77 174 11 0 0 0

Thursday, October18, 2012 10:30:00 SB All 3 Lanes 436 4.5 259 84 58 35 0 6.2 5.9 67.8 75.0 0 0 0 0 0 0 0 5 52 206 136 32 5 0 0

Thursday, October18, 2012 10:45:00 SB All 3 Lanes 424 4.3 264 71 59 30 0 6.4 6.1 67.5 74.5 0 0 0 0 0 0 0 25 75 113 136 71 4 0 0

Thursday, October18, 2012 11:00:00 SB All 3 Lanes 444 4.3 271 88 61 24 0 6.1 5.8 68.2 73.7 0 0 0 0 0 0 0 0 48 147 191 52 6 0 0

Thursday, October18, 2012 11:15:00 SB All 3 Lanes 391 4.2 205 78 76 32 0 6.9 6.6 66.3 73.8 0 0 0 0 0 0 1 20 75 46 188 61 0 0 0

Thursday, October18, 2012 11:30:00 SB All 3 Lanes 416 3.9 268 68 58 22 0 6.5 6.2 68.4 75.7 0 0 0 0 0 0 0 0 41 114 150 111 0 0 0

Thursday, October18, 2012 11:45:00 SB All 3 Lanes 411 4.2 231 89 61 30 0 6.6 6.3 67.4 75.8 0 0 0 0 0 0 0 45 59 77 107 123 0 0 0

Thursday, October18, 2012 12:00:00 SB All 3 Lanes 447 4.5 266 82 67 32 0 6.0 5.8 69.0 77.0 0 0 0 0 0 0 0 84 39 76 140 108 0 0 0

Vehicle Classification Speed



I-495 SB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A 8,9,10: Trailer Trucks

Date: Thursday 10/18/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, October18, 2012 12:15:00 SB All 3 Lanes 434 4.3 256 76 76 26 0 6.2 6.0 68.5 77.0 0 0 0 0 0 2 4 10 46 152 120 60 40 0 0

Thursday, October18, 2012 12:30:00 SB All 3 Lanes 466 4.6 289 78 67 32 0 5.8 5.5 67.1 73.0 0 0 0 0 0 0 0 17 95 169 100 56 29 0 0

Thursday, October18, 2012 12:45:00 SB All 3 Lanes 423 4.0 236 95 74 18 0 6.4 6.1 69.5 76.5 0 0 0 0 0 0 0 13 41 130 132 80 4 23 0

Thursday, October18, 2012 13:00:00 SB All 3 Lanes 409 3.9 244 84 68 13 0 6.6 6.3 67.6 75.0 0 0 0 0 0 0 3 9 71 214 71 41 0 0 0

Thursday, October18, 2012 13:15:00 SB All 3 Lanes 437 4.2 271 76 67 23 0 6.2 5.9 68.2 76.0 0 0 0 0 0 0 0 25 51 117 143 97 4 0 0

Thursday, October18, 2012 13:30:00 SB All 3 Lanes 447 4.3 249 96 80 22 0 6.0 5.8 68.9 77.5 0 0 0 0 0 0 0 23 75 120 102 75 46 6 0

Thursday, October18, 2012 13:45:00 SB All 3 Lanes 462 4.6 253 89 100 20 0 5.8 5.6 68.5 75.3 0 0 0 0 0 0 0 0 47 137 159 107 12 0 0

Thursday, October18, 2012 14:00:00 SB All 3 Lanes 473 4.8 277 96 71 29 0 5.7 5.4 67.1 74.5 0 0 0 0 0 0 4 8 50 257 67 85 2 0 0

Thursday, October18, 2012 14:15:00 SB All 3 Lanes 485 4.9 265 99 99 22 0 5.6 5.3 68.7 75.8 0 0 0 0 0 0 1 10 49 225 125 67 7 1 0

Thursday, October18, 2012 14:30:00 SB All 3 Lanes 542 5.1 318 105 95 24 0 5.0 4.7 70.0 78.5 0 0 0 0 0 0 0 8 61 112 218 92 51 0 0

Thursday, October18, 2012 14:45:00 SB All 3 Lanes 592 5.9 328 118 121 25 0 4.6 4.3 67.5 77.0 0 0 0 0 0 0 15 35 70 159 167 51 95 0 0

Thursday, October18, 2012 15:00:00 SB All 3 Lanes 580 5.4 338 125 101 16 0 4.7 4.4 68.7 75.8 0 0 0 0 0 0 1 22 78 125 194 157 3 0 0

Thursday, October18, 2012 15:15:00 SB All 3 Lanes 652 6.1 399 115 111 27 0 4.1 3.9 70.0 75.8 0 0 0 0 0 0 0 0 35 230 272 77 38 0 0

Thursday, October18, 2012 15:30:00 SB All 3 Lanes 766 7.0 511 121 112 22 0 3.5 3.3 67.7 74.3 0 0 0 0 0 0 1 31 136 195 302 95 6 0 0

Thursday, October18, 2012 15:45:00 SB All 3 Lanes 827 7.4 546 162 103 16 0 3.3 3.0 67.8 74.7 0 0 0 0 0 0 0 6 156 310 277 45 33 0 0

Thursday, October18, 2012 16:00:00 SB All 3 Lanes 852 7.6 558 153 120 21 0 3.2 2.9 68.5 75.3 0 0 0 0 0 0 0 29 167 214 328 70 44 0 0

Thursday, October18, 2012 16:15:00 SB All 3 Lanes 963 8.4 669 170 105 19 0 2.8 2.6 67.9 74.8 0 0 0 0 0 0 0 36 86 467 213 110 51 0 0

Thursday, October18, 2012 16:30:00 SB All 3 Lanes 900 7.9 602 160 115 23 0 3.0 2.8 68.3 74.6 0 0 0 0 0 0 0 27 59 371 223 208 12 0 0

Thursday, October18, 2012 16:45:00 SB All 3 Lanes 924 8.0 634 154 114 21 1 2.9 2.7 69.1 75.7 0 0 0 0 0 0 2 21 56 424 179 200 40 2 0

Thursday, October18, 2012 17:00:00 SB All 3 Lanes 906 7.6 642 172 77 15 0 3.0 2.8 68.0 76.2 0 0 0 0 0 0 1 37 121 356 118 260 12 0 1

Thursday, October18, 2012 17:15:00 SB All 3 Lanes 929 7.9 711 120 76 22 0 2.9 2.7 68.1 74.7 0 0 0 0 0 0 0 136 59 487 145 102 0 0 0

Thursday, October18, 2012 17:30:00 SB All 3 Lanes 990 8.1 708 173 99 10 0 2.7 2.5 67.9 76.0 0 0 0 0 0 0 45 14 125 341 170 85 210 0 0

Thursday, October18, 2012 17:45:00 SB All 3 Lanes 972 8.1 668 187 101 16 0 2.8 2.6 68.3 74.7 0 0 0 0 0 0 46 15 138 142 252 143 214 22 0

Thursday, October18, 2012 18:00:00 SB All 3 Lanes 791 6.6 612 92 76 11 0 3.4 3.2 66.8 72.0 0 0 0 0 0 0 0 8 315 163 270 35 0 0 0

Thursday, October18, 2012 18:15:00 SB All 3 Lanes 731 6.3 550 100 65 16 0 3.7 3.5 67.9 76.0 0 0 0 0 0 0 0 174 83 213 241 20 0 0 0

Thursday, October18, 2012 18:30:00 SB All 3 Lanes 675 5.6 486 112 72 5 0 4.0 3.8 63.7 68.0 0 0 0 0 0 0 0 90 70 196 0 319 0 0 0

Thursday, October18, 2012 18:45:00 SB All 3 Lanes 594 5.1 427 106 49 12 0 4.5 4.3 65.2 73.0 0 0 0 0 0 0 12 0 202 149 48 170 13 0 0

Thursday, October18, 2012 19:00:00 SB All 3 Lanes 503 4.4 313 111 69 10 0 5.4 5.1 69.0 78.0 0 0 0 0 0 0 0 0 46 196 46 183 32 0 0

Thursday, October18, 2012 19:15:00 SB All 3 Lanes 490 4.4 309 106 65 10 0 5.5 5.3 66.2 70.0 0 0 0 0 0 0 0 0 120 148 0 222 0 0 0

Thursday, October18, 2012 19:30:00 SB All 3 Lanes 383 3.3 283 67 27 6 0 7.1 6.8 68.2 75.0 0 0 0 0 0 0 0 0 192 81 52 58 0 0 0

Thursday, October18, 2012 19:45:00 SB All 3 Lanes 367 3.3 281 50 23 13 0 7.4 7.1 70.0 74.0 0 0 0 0 0 0 0 0 169 109 73 0 16 0 0

Thursday, October18, 2012 20:00:00 SB All 3 Lanes 322 2.8 212 63 37 10 0 8.4 8.1 70.0 69.0 0 0 0 0 0 0 0 0 49 153 0 0 120 0 0

Thursday, October18, 2012 20:15:00 SB All 3 Lanes 317 2.8 205 69 35 8 0 8.5 8.3 70.4 73.0 0 0 0 0 0 0 0 0 0 251 33 9 24 0 0

Thursday, October18, 2012 20:30:00 SB All 3 Lanes 270 2.3 208 33 21 8 0 10.0 9.8 64.6 71.0 0 0 0 0 0 0 0 0 51 108 111 0 0 0 0

Thursday, October18, 2012 20:45:00 SB All 3 Lanes 305 2.6 239 44 14 8 0 8.9 8.6 68.0 78.0 0 0 0 0 0 0 0 0 198 73 3 31 0 0 0

Thursday, October18, 2012 21:00:00 SB All 3 Lanes 271 2.3 192 51 22 6 0 10.0 9.7 68.3 73.0 0 0 0 0 0 0 0 0 24 160 37 50 0 0 0

Thursday, October18, 2012 21:15:00 SB All 3 Lanes 246 2.1 186 42 11 7 0 11.0 10.7 63.1 67.0 0 0 0 0 0 0 0 0 72 174 0 0 0 0 0

Thursday, October18, 2012 21:30:00 SB All 3 Lanes 234 1.9 190 31 12 1 0 11.5 11.3 69.3 73.0 0 0 0 0 0 0 0 0 80 120 34 0 0 0 0

Thursday, October18, 2012 21:45:00 SB All 3 Lanes 249 2.2 192 35 15 7 0 10.8 10.6 63.4 64.0 0 0 0 0 0 0 0 0 105 136 8 0 0 0 0

Thursday, October18, 2012 22:00:00 SB All 3 Lanes 187 1.6 155 19 9 4 0 14.4 14.2 60.9 61.0 0 0 0 0 0 0 0 0 97 90 0 0 0 0 0

Thursday, October18, 2012 22:15:00 SB All 3 Lanes 190 1.6 154 23 7 6 0 14.2 14.0 60.9 61.0 0 0 0 0 0 0 0 0 97 93 0 0 0 0 0

Thursday, October18, 2012 22:30:00 SB All 3 Lanes 170 1.5 138 16 9 7 0 15.9 15.6 60.9 61.0 0 0 0 0 0 0 0 0 96 74 0 0 0 0 0

Thursday, October18, 2012 22:45:00 SB All 3 Lanes 167 1.7 116 26 8 17 0 16.2 15.9 66.8 71.0 0 0 0 0 0 0 0 0 44 47 76 0 0 0 0

Thursday, October18, 2012 23:00:00 SB All 3 Lanes 94 1.0 65 12 7 10 0 28.7 28.4 65.4 66.0 0 0 0 0 0 0 0 0 0 58 36 0 0 0 0

Thursday, October18, 2012 23:15:00 SB All 3 Lanes 89 0.8 75 4 6 4 0 30.3 30.1 63.4 67.0 0 0 0 0 0 0 0 0 30 47 12 0 0 0 0

Thursday, October18, 2012 23:30:00 SB All 3 Lanes 130 1.2 102 15 7 6 0 20.8 20.5 63.4 67.0 0 0 0 0 0 0 0 0 64 66 0 0 0 0 0

Thursday, October18, 2012 23:45:00 SB All 3 Lanes 121 1.1 91 13 8 9 0 22.3 22.1 63.4 67.0 0 0 0 0 0 0 0 0 66 55 0 0 0 0 0

Totals 37476 3.7 24057 6489 5269 1649 12 21.0 20.7 67.3 72.2 0 0 0 0 0 2 137 1366 6964 12304 9880 4599 2169 54 1

Peak Hour

Vehicle Classification Speed



I-495 SB

north of Route 24 Ramps  

City, State: Raynham, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 A  

Date: Thursday 10/18/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:30 AM 2893 6.9 1998 431 333 131 0 3.8 3.5  

MID-DAY 12:00 PM 1770 4.4 1047 331 284 108 0 6.1 5.9

PM 5:00 PM 3797 7.9 2729 652 353 63 0 2.9 2.7

Vehicle Classification



I-495 SB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A 8,9,10: Trailer Trucks

Date: Friday 10/19/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, October 19, 2012 0:00:00 SB All 3 Lanes 88 1.0 60 11 9 8 0 30.7 30.4 65.9 70.0 0 0 0 0 0 0 0 0 50 38 0 0 0 0 0

Friday, October 19, 2012 0:15:00 SB All 3 Lanes 70 0.7 49 10 4 7 0 38.6 38.3 64.1 69.0 0 0 0 0 0 0 0 0 37 33 0 0 0 0 0

Friday, October 19, 2012 0:30:00 SB All 3 Lanes 72 0.8 45 11 5 11 0 37.5 37.2 67.0 68.0 0 0 0 0 0 0 0 0 15 57 0 0 0 0 0

Friday, October 19, 2012 0:45:00 SB All 3 Lanes 62 0.6 46 4 6 6 0 43.6 43.3 67.0 68.0 0 0 0 0 0 0 0 0 0 62 0 0 0 0 0

Friday, October 19, 2012 1:00:00 SB All 3 Lanes 36 0.4 24 3 5 4 0 75.0 74.7 57.7 63.0 0 0 0 0 0 0 13 6 11 6 0 0 0 0 0

Friday, October 19, 2012 1:15:00 SB All 3 Lanes 40 0.4 28 4 4 4 0 67.5 67.2 57.7 63.0 0 0 0 0 0 0 0 8 24 8 0 0 0 0 0

Friday, October 19, 2012 1:30:00 SB All 3 Lanes 48 0.5 38 3 3 4 0 56.3 56.0 57.7 63.0 0 0 0 0 0 0 0 7 29 12 0 0 0 0 0

Friday, October 19, 2012 1:45:00 SB All 3 Lanes 29 0.3 18 4 4 3 0 93.1 92.8 65.1 66.0 0 0 0 0 0 0 0 7 1 21 0 0 0 0 0

Friday, October 19, 2012 2:00:00 SB All 3 Lanes 34 0.4 19 3 6 6 0 79.4 79.1 64.2 68.0 0 0 0 0 0 0 0 8 1 25 0 0 0 0 0

Friday, October 19, 2012 2:15:00 SB All 3 Lanes 32 0.4 20 2 2 8 0 84.4 84.0 57.8 58.0 0 0 0 0 0 0 0 18 7 7 0 0 0 0 0

Friday, October 19, 2012 2:30:00 SB All 3 Lanes 38 0.5 24 1 7 6 0 71.1 70.7 59.5 60.0 0 0 0 0 0 0 0 36 2 0 0 0 0 0 0

Friday, October 19, 2012 2:45:00 SB All 3 Lanes 38 0.5 23 5 6 4 0 71.1 70.7 59.5 60.0 0 0 0 0 0 0 0 30 8 0 0 0 0 0 0

Friday, October 19, 2012 3:00:00 SB All 3 Lanes 32 0.5 18 0 7 7 0 84.4 84.0 65.3 71.0 0 0 0 0 0 0 0 23 4 0 5 0 0 0 0

Friday, October 19, 2012 3:15:00 SB All 3 Lanes 48 0.6 25 6 8 9 0 56.3 55.9 65.8 66.0 0 0 0 0 0 0 0 14 10 13 11 0 0 0 0

Friday, October 19, 2012 3:30:00 SB All 3 Lanes 46 0.6 24 4 6 12 0 58.7 58.3 65.0 69.0 0 0 0 0 0 0 0 0 11 18 17 0 0 0 0

Friday, October 19, 2012 3:45:00 SB All 3 Lanes 41 0.6 18 5 11 7 0 65.9 65.5 65.0 66.0 0 0 0 0 0 0 0 0 13 11 17 0 0 0 0

Friday, October 19, 2012 4:00:00 SB All 3 Lanes 46 0.6 24 8 6 8 0 58.7 58.4 67.5 70.0 0 0 0 0 0 0 0 0 4 31 11 0 0 0 0

Friday, October 19, 2012 4:15:00 SB All 3 Lanes 44 0.5 27 5 5 7 0 61.4 61.0 60.3 70.0 0 0 0 0 5 0 0 0 0 29 10 0 0 0 0

Friday, October 19, 2012 4:30:00 SB All 3 Lanes 74 1.0 33 12 14 15 0 36.5 36.1 68.8 80.0 0 0 0 0 0 0 9 0 0 32 22 9 2 0 0

Friday, October 19, 2012 4:45:00 SB All 3 Lanes 100 1.2 52 12 22 14 0 27.0 26.7 64.3 70.5 0 0 0 0 0 0 1 2 25 13 44 15 0 0 0

Friday, October 19, 2012 5:00:00 SB All 3 Lanes 103 1.3 44 19 21 19 0 26.2 25.9 67.1 72.0 0 0 0 0 0 0 0 0 52 33 18 0 0 0 0

Friday, October 19, 2012 5:15:00 SB All 3 Lanes 101 1.1 56 13 23 9 0 26.7 26.4 65.3 71.0 0 0 0 0 0 0 0 14 29 42 16 0 0 0 0

Friday, October 19, 2012 5:30:00 SB All 3 Lanes 157 1.8 83 26 32 16 0 17.2 16.9 66.8 73.0 0 0 0 0 0 0 0 0 13 61 83 0 0 0 0

Friday, October 19, 2012 5:45:00 SB All 3 Lanes 198 2.1 99 35 48 16 0 13.6 13.4 68.9 75.0 0 0 0 0 0 0 1 0 0 101 51 0 45 0 0

Friday, October 19, 2012 6:00:00 SB All 3 Lanes 222 2.6 120 37 45 20 0 12.2 11.9 67.5 71.0 0 0 0 0 0 0 0 46 96 32 38 0 10 0 0

Friday, October 19, 2012 6:15:00 SB All 3 Lanes 294 3.1 158 48 62 26 0 9.2 8.9 69.5 77.0 0 0 0 0 0 0 0 0 34 115 67 35 43 0 0

Friday, October 19, 2012 6:30:00 SB All 3 Lanes 419 4.1 280 61 60 18 0 6.4 6.2 65.9 73.0 0 0 0 0 0 0 0 56 92 187 51 33 0 0 0

Friday, October 19, 2012 6:45:00 SB All 3 Lanes 471 4.5 311 75 63 22 0 5.7 5.5 67.0 73.5 0 0 0 0 0 0 0 22 190 112 110 37 0 0 0

Friday, October 19, 2012 7:00:00 SB All 3 Lanes 473 4.5 324 70 56 23 0 5.7 5.4 67.1 75.0 0 0 0 0 0 0 0 41 231 142 37 11 11 0 0

Friday, October 19, 2012 7:15:00 SB All 3 Lanes 525 4.9 382 67 49 27 0 5.1 4.9 67.2 73.0 0 0 0 0 0 0 0 0 160 187 159 19 0 0 0

Friday, October 19, 2012 7:30:00 SB All 3 Lanes 604 5.3 427 79 81 17 0 4.5 4.2 68.1 76.0 0 0 0 0 0 0 0 25 94 337 91 21 36 0 0

Friday, October 19, 2012 7:45:00 SB All 3 Lanes 610 5.4 416 95 79 20 0 4.4 4.2 67.9 73.0 0 0 0 0 0 0 0 0 66 243 284 17 0 0 0

Friday, October 19, 2012 8:00:00 SB All 3 Lanes 628 5.5 449 84 69 25 1 4.3 4.1 67.0 71.5 0 0 0 0 0 0 0 0 44 226 313 0 45 0 0

Friday, October 19, 2012 8:15:00 SB All 3 Lanes 633 5.5 465 82 63 23 0 4.3 4.0 67.2 74.0 0 0 0 0 0 0 0 0 155 199 224 55 0 0 0

Friday, October 19, 2012 8:30:00 SB All 3 Lanes 696 6.3 529 81 50 36 0 3.9 3.6 66.1 71.0 0 0 0 0 0 0 37 0 222 137 283 4 13 0 0

Friday, October 19, 2012 8:45:00 SB All 3 Lanes 613 5.6 419 85 84 25 0 4.4 4.2 67.5 76.0 0 0 0 0 0 0 0 0 123 239 131 85 35 0 0

Friday, October 19, 2012 9:00:00 SB All 3 Lanes 535 5.0 384 59 63 29 0 5.0 4.8 66.8 72.5 0 0 0 0 0 0 0 3 111 289 128 4 0 0 0

Friday, October 19, 2012 9:15:00 SB All 3 Lanes 481 4.9 305 62 75 38 1 5.6 5.3 70.0 76.7 0 0 0 0 0 0 1 12 16 252 143 32 0 25 0

Friday, October 19, 2012 9:30:00 SB All 3 Lanes 454 4.6 274 68 84 27 1 5.9 5.7 67.2 74.0 0 0 0 0 0 0 1 11 25 175 186 0 19 26 11

Friday, October 19, 2012 9:45:00 SB All 3 Lanes 478 4.7 293 84 70 31 0 5.6 5.4 67.3 73.9 0 0 0 0 0 0 1 29 95 59 283 0 7 4 0

Friday, October 19, 2012 10:00:00 SB All 3 Lanes 409 4.2 230 70 78 31 0 6.6 6.3 66.3 73.0 0 0 0 0 0 0 0 7 77 99 144 78 4 0 0

Friday, October 19, 2012 10:15:00 SB All 3 Lanes 376 3.7 232 64 56 24 0 7.2 6.9 68.3 78.0 0 0 0 0 0 0 1 20 21 107 161 55 11 0 0

Friday, October 19, 2012 10:30:00 SB All 3 Lanes 413 4.1 255 67 65 26 0 6.5 6.3 68.1 75.3 0 0 0 0 0 0 1 3 16 200 138 40 15 0 0

Friday, October 19, 2012 10:45:00 SB All 3 Lanes 413 4.0 241 67 80 24 1 6.5 6.3 68.7 75.0 0 0 0 0 0 0 0 4 52 140 145 32 22 18 0

Friday, October 19, 2012 11:00:00 SB All 3 Lanes 419 4.2 239 83 73 24 0 6.4 6.2 68.0 75.0 0 0 0 0 0 0 0 21 58 51 188 93 8 0 0

Friday, October 19, 2012 11:15:00 SB All 3 Lanes 442 4.5 272 65 73 32 0 6.1 5.8 68.3 76.3 0 0 0 0 0 0 0 12 79 208 103 31 9 0 0

Friday, October 19, 2012 11:30:00 SB All 3 Lanes 454 4.4 259 83 85 27 0 5.9 5.7 69.3 76.5 0 0 0 0 0 0 0 4 66 126 125 93 26 14 0

Friday, October 19, 2012 11:45:00 SB All 3 Lanes 473 4.7 303 82 61 27 0 5.7 5.4 68.6 77.5 0 5 0 0 0 0 17 6 95 150 117 72 2 9 0

Friday, October 19, 2012 12:00:00 SB All 3 Lanes 474 4.6 298 75 74 27 0 5.7 5.4 68.2 75.0 0 0 0 0 0 0 6 0 93 149 155 71 0 0 0

Vehicle Classification Speed



I-495 SB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A 8,9,10: Trailer Trucks

Date: Friday 10/19/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, October 19, 2012 12:15:00 SB All 3 Lanes 475 4.6 313 79 54 29 0 5.7 5.4 67.8 78.0 0 0 0 0 0 0 0 12 96 169 114 38 46 0 0

Friday, October 19, 2012 12:30:00 SB All 3 Lanes 466 4.5 273 86 84 23 0 5.8 5.5 68.3 74.8 0 0 0 0 0 0 1 0 46 142 148 75 54 0 0

Friday, October 19, 2012 12:45:00 SB All 3 Lanes 500 4.9 296 95 83 26 0 5.4 5.1 66.7 75.0 0 0 0 0 0 0 1 22 152 89 90 39 107 0 0

Friday, October 19, 2012 13:00:00 SB All 3 Lanes 552 5.3 337 98 100 16 1 4.9 4.6 66.3 75.0 0 0 0 0 0 0 7 25 84 167 184 42 43 0 0

Friday, October 19, 2012 13:15:00 SB All 3 Lanes 498 4.7 304 96 75 23 0 5.4 5.2 68.7 77.0 0 0 0 0 0 0 0 14 57 98 188 119 12 10 0

Friday, October 19, 2012 13:30:00 SB All 3 Lanes 548 5.3 324 99 94 31 0 4.9 4.7 68.6 76.5 0 0 0 0 0 0 0 8 77 139 172 134 18 0 0

Friday, October 19, 2012 13:45:00 SB All 3 Lanes 548 5.1 365 91 70 22 0 4.9 4.7 67.6 75.5 0 0 0 0 0 0 5 9 114 203 102 93 21 1 0

Friday, October 19, 2012 14:00:00 SB All 3 Lanes 556 5.3 342 105 87 21 1 4.9 4.6 67.6 75.0 0 0 0 0 0 0 0 19 109 184 133 108 3 0 0

Friday, October 19, 2012 14:15:00 SB All 3 Lanes 636 6.3 391 106 108 31 0 4.2 4.0 67.0 73.3 0 0 0 0 0 0 2 28 94 314 140 46 0 0 12

Friday, October 19, 2012 14:30:00 SB All 3 Lanes 627 5.6 419 102 90 16 0 4.3 4.1 66.4 75.5 0 0 0 0 0 0 0 78 50 276 128 75 20 0 0

Friday, October 19, 2012 14:45:00 SB All 3 Lanes 740 6.5 511 125 86 18 0 3.6 3.4 66.8 75.0 0 0 0 0 0 0 10 46 196 238 116 113 5 16 0

Friday, October 19, 2012 15:00:00 SB All 3 Lanes 754 6.9 484 140 101 29 0 3.6 3.3 67.3 77.0 0 0 0 0 0 0 7 43 110 172 241 144 32 5 0

Friday, October 19, 2012 15:15:00 SB All 3 Lanes 776 6.7 512 145 102 17 0 3.5 3.2 68.9 76.7 0 0 0 0 0 0 0 25 54 161 401 98 37 0 0

Friday, October 19, 2012 15:30:00 SB All 3 Lanes 894 8.1 587 164 119 24 0 3.0 2.8 68.8 76.3 0 0 0 0 0 0 1 35 236 185 301 111 24 1 0

Friday, October 19, 2012 15:45:00 SB All 3 Lanes 911 7.9 632 161 96 22 0 3.0 2.7 67.9 74.3 0 0 0 0 0 0 0 19 115 255 400 111 11 0 0

Friday, October 19, 2012 16:00:00 SB All 3 Lanes 907 8.0 609 164 114 20 0 3.0 2.7 67.3 74.3 0 0 0 0 0 0 5 31 115 400 303 40 13 0 0

Friday, October 19, 2012 16:15:00 SB All 3 Lanes 912 8.1 602 171 128 11 0 3.0 2.7 64.9 73.5 0 0 0 0 0 1 21 65 152 158 356 159 0 0 0

Friday, October 19, 2012 16:30:00 SB All 3 Lanes 1006 8.9 692 170 124 20 0 2.7 2.4 66.6 73.5 0 0 0 0 0 0 0 21 266 304 354 59 2 0 0

Friday, October 19, 2012 16:45:00 SB All 3 Lanes 979 8.4 706 161 96 16 0 2.8 2.5 67.6 76.0 0 0 0 0 0 0 0 90 160 192 397 102 38 0 0

Friday, October 19, 2012 17:00:00 SB All 3 Lanes 970 8.5 646 204 104 16 0 2.8 2.5 67.3 73.0 0 0 0 0 0 0 0 82 164 214 300 202 8 0 0

Friday, October 19, 2012 17:15:00 SB All 3 Lanes 944 8.4 689 151 92 12 0 2.9 2.6 63.9 69.5 0 0 0 0 0 32 1 28 541 247 55 14 26 0 0

Friday, October 19, 2012 17:30:00 SB All 3 Lanes 979 8.6 748 147 76 8 0 2.8 2.5 64.0 70.5 0 0 0 0 0 24 27 264 412 114 74 64 0 0 0

Friday, October 19, 2012 17:45:00 SB All 3 Lanes 860 7.6 619 146 88 6 1 3.1 2.9 65.1 69.5 0 0 0 0 0 0 0 13 407 398 33 9 0 0 0

Friday, October 19, 2012 18:00:00 SB All 3 Lanes 850 7.9 603 133 105 9 0 3.2 2.9 61.9 68.7 0 0 0 0 0 29 0 175 403 210 33 0 0 0 0

Friday, October 19, 2012 18:15:00 SB All 3 Lanes 769 6.8 583 116 67 3 0 3.5 3.3 65.4 72.0 0 0 0 0 0 68 0 69 426 157 46 3 0 0 0

Friday, October 19, 2012 18:30:00 SB All 3 Lanes 696 6.2 485 123 80 8 0 3.9 3.6 67.2 75.5 0 0 0 0 0 0 0 49 322 183 62 76 4 0 0

Friday, October 19, 2012 18:45:00 SB All 3 Lanes 666 6.5 479 95 76 16 0 4.1 3.8 60.0 66.5 0 0 0 0 0 5 24 134 361 103 2 19 18 0 0

Friday, October 19, 2012 19:00:00 SB All 3 Lanes 564 5.2 457 62 37 8 0 4.8 4.5 60.7 62.0 0 0 0 0 0 0 0 187 377 0 0 0 0 0 0

Friday, October 19, 2012 19:15:00 SB All 3 Lanes 483 4.1 397 49 33 4 0 5.6 5.4 62.9 69.0 0 0 0 0 0 0 0 44 333 106 0 0 0 0 0

Friday, October 19, 2012 19:30:00 SB All 3 Lanes 463 3.7 402 38 19 4 0 5.8 5.6 62.9 69.0 0 0 0 0 0 0 0 0 338 125 0 0 0 0 0

Friday, October 19, 2012 19:45:00 SB All 3 Lanes 450 3.8 321 70 55 4 0 6.0 5.8 65.5 68.0 0 0 0 0 0 0 0 1 82 256 111 0 0 0 0

Friday, October 19, 2012 20:00:00 SB All 3 Lanes 385 3.2 321 37 20 7 0 7.0 6.8 64.1 65.0 0 0 0 0 0 0 0 126 48 211 0 0 0 0 0

Friday, October 19, 2012 20:15:00 SB All 3 Lanes 356 2.7 312 26 14 4 0 7.6 7.4 64.1 65.0 0 0 0 0 0 0 0 0 158 198 0 0 0 0 0

Friday, October 19, 2012 20:30:00 SB All 3 Lanes 290 2.3 246 35 4 5 0 9.3 9.1 67.2 68.0 0 0 0 0 0 0 0 0 118 172 0 0 0 0 0

Friday, October 19, 2012 20:45:00 SB All 3 Lanes 261 2.0 209 37 12 3 0 10.3 10.1 72.5 74.0 0 0 0 0 0 0 0 0 0 196 36 0 29 0 0

Friday, October 19, 2012 21:00:00 SB All 3 Lanes 256 2.1 172 49 29 6 0 10.5 10.3 69.4 76.0 0 0 0 0 0 0 0 0 23 83 66 50 34 0 0

Friday, October 19, 2012 21:15:00 SB All 3 Lanes 242 1.9 193 36 11 2 0 11.2 10.9 66.9 71.0 0 0 0 0 0 0 5 0 60 84 70 23 0 0 0

Friday, October 19, 2012 21:30:00 SB All 3 Lanes 230 1.9 174 35 15 6 0 11.7 11.5 70.0 76.3 0 0 0 0 0 0 0 0 33 123 28 29 17 0 0

Friday, October 19, 2012 21:45:00 SB All 3 Lanes 207 1.7 148 36 20 3 0 13.0 12.8 68.9 74.0 0 0 0 0 0 0 0 0 16 76 52 24 39 0 0

Friday, October 19, 2012 22:00:00 SB All 3 Lanes 220 1.9 163 34 19 4 0 12.3 12.0 69.5 76.0 0 0 0 0 0 0 0 19 52 51 50 15 22 8 3

Friday, October 19, 2012 22:15:00 SB All 3 Lanes 189 1.6 134 30 20 5 0 14.3 14.1 71.5 76.0 0 0 0 0 0 0 0 0 49 35 62 23 6 14 0

Friday, October 19, 2012 22:30:00 SB All 3 Lanes 164 1.4 104 30 25 5 0 16.5 16.2 72.5 78.0 0 0 0 0 0 0 0 0 5 49 38 59 4 9 0

Friday, October 19, 2012 22:45:00 SB All 3 Lanes 153 1.3 99 28 22 4 0 17.6 17.4 71.7 75.0 0 0 0 0 0 0 0 6 17 20 60 7 0 43 0

Friday, October 19, 2012 23:00:00 SB All 3 Lanes 160 1.2 100 35 25 0 0 16.9 16.7 69.4 77.0 0 0 0 0 0 0 0 1 12 52 7 24 0 64 0

Friday, October 19, 2012 23:15:00 SB All 3 Lanes 152 1.2 102 33 14 3 0 17.8 17.5 73.7 79.0 0 0 0 0 0 0 0 0 0 48 29 52 12 11 0

Friday, October 19, 2012 23:30:00 SB All 3 Lanes 161 1.3 119 22 18 2 0 16.8 16.5 68.7 75.5 0 0 0 0 0 0 1 7 9 52 39 53 0 0 0

Friday, October 19, 2012 23:45:00 SB All 3 Lanes 128 1.1 90 19 15 4 0 21.1 20.9 69.3 75.5 0 0 0 0 0 0 0 0 6 67 10 30 0 15 0

Totals 39119 3.8 26576 6213 4888 1435 7 18.4 18.2 66.5 72.3 0 5 0 0 5 159 207 2290 9712 12290 9640 3424 1068 293 26

Vehicle Classification Speed



I-495 SB

north of Route 24 Ramps  

City, State: Raynham, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 A  

Date: Friday 10/19/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 8:00 AM 2570 5.7 1862 332 266 109 1 4.2 4.0

MID-DAY 12:15 PM 1993 4.8 1219 358 321 94 1 5.5 5.2

PM 4:30 PM 3899 8.6 2733 686 416 64 0 2.8 2.5

Vehicle Classification



I-495 SB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A 8,9,10: Trailer Trucks

Date: Saturday 10/20/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, October 20, 2012 0:00:00 SB All 3 Lanes 107 0.8 74 22 9 2 0 25.2 25.0 71.7 78.5 0 0 0 0 0 0 0 0 7 31 18 38 13 0 0

Saturday, October 20, 2012 0:15:00 SB All 3 Lanes 100 0.9 70 18 8 4 0 27.0 26.8 67.9 73.0 0 0 0 0 0 0 0 0 17 23 31 29 0 0 0

Saturday, October 20, 2012 0:30:00 SB All 3 Lanes 101 0.8 68 20 10 3 0 26.7 26.5 72.5 78.0 0 0 0 0 0 0 0 0 11 7 39 32 5 7 0

Saturday, October 20, 2012 0:45:00 SB All 3 Lanes 73 0.8 41 15 11 6 0 37.0 36.7 66.5 76.0 0 0 0 0 0 3 0 0 19 7 12 32 0 0 0

Saturday, October 20, 2012 1:00:00 SB All 3 Lanes 73 0.7 53 12 5 3 0 37.0 36.7 65.4 66.0 0 0 0 0 0 18 0 0 0 43 11 1 0 0 0

Saturday, October 20, 2012 1:15:00 SB All 3 Lanes 79 0.7 68 6 2 3 0 34.2 33.9 65.4 66.0 0 0 0 0 0 21 0 0 0 58 0 0 0 0 0

Saturday, October 20, 2012 1:30:00 SB All 3 Lanes 54 0.5 46 4 1 3 0 50.0 49.8 65.4 66.0 0 0 0 0 0 19 0 0 0 35 0 0 0 0 0

Saturday, October 20, 2012 1:45:00 SB All 3 Lanes 55 0.5 46 3 4 2 0 49.1 48.8 63.0 67.0 0 0 0 0 0 13 0 0 0 42 0 0 0 0 0

Saturday, October 20, 2012 2:00:00 SB All 3 Lanes 40 0.4 31 1 3 5 0 67.5 67.2 64.7 76.0 0 0 0 0 0 0 0 9 10 10 0 11 0 0 0

Saturday, October 20, 2012 2:15:00 SB All 3 Lanes 43 0.5 25 7 4 7 0 62.8 62.5 56.5 57.0 0 0 0 0 0 0 0 24 0 10 0 9 0 0 0

Saturday, October 20, 2012 2:30:00 SB All 3 Lanes 35 0.4 23 5 3 4 0 77.1 76.9 67.7 68.0 0 0 0 0 0 0 0 5 5 15 0 4 6 0 0

Saturday, October 20, 2012 2:45:00 SB All 3 Lanes 38 0.4 27 3 3 5 0 71.1 70.8 66.0 72.0 0 0 0 0 0 0 8 0 0 8 16 0 6 0 0

Saturday, October 20, 2012 3:00:00 SB All 3 Lanes 36 0.4 23 4 3 6 0 75.0 74.7 59.7 67.0 0 0 0 0 0 0 12 5 0 9 10 0 0 0 0

Saturday, October 20, 2012 3:15:00 SB All 3 Lanes 17 0.2 11 2 3 1 0 158.8 158.5 67.9 68.0 0 0 0 0 0 0 0 0 0 17 0 0 0 0 0

Saturday, October 20, 2012 3:30:00 SB All 3 Lanes 39 0.5 22 8 4 5 0 69.2 68.9 63.9 68.0 0 0 0 5 0 0 0 0 7 26 0 0 1 0 0

Saturday, October 20, 2012 3:45:00 SB All 3 Lanes 35 0.4 21 5 4 5 0 77.1 76.9 69.8 74.5 0 0 0 0 0 0 0 0 6 15 12 1 1 0 0

Saturday, October 20, 2012 4:00:00 SB All 3 Lanes 27 0.3 16 6 1 4 0 100.0 99.7 64.9 67.0 0 0 0 0 0 0 0 0 14 13 0 0 0 0 0

Saturday, October 20, 2012 4:15:00 SB All 3 Lanes 30 0.3 18 7 3 2 0 90.0 89.8 69.8 77.0 0 0 0 0 0 0 2 0 0 19 5 4 0 0 0

Saturday, October 20, 2012 4:30:00 SB All 3 Lanes 34 0.4 17 5 3 9 0 79.4 79.1 68.1 73.0 0 0 0 0 0 0 1 2 3 17 3 6 2 0 0

Saturday, October 20, 2012 4:45:00 SB All 3 Lanes 42 0.5 20 5 11 6 0 64.3 64.0 66.2 74.0 0 0 0 0 0 0 3 3 3 13 10 10 0 0 0

Saturday, October 20, 2012 5:00:00 SB All 3 Lanes 37 0.5 15 7 8 7 0 73.0 72.6 65.2 69.5 0 0 0 0 0 0 0 4 7 17 6 3 0 0 0

Saturday, October 20, 2012 5:15:00 SB All 3 Lanes 60 0.6 35 13 9 3 0 45.0 44.7 69.2 76.5 0 0 0 0 0 0 0 0 6 30 6 18 0 0 0

Saturday, October 20, 2012 5:30:00 SB All 3 Lanes 69 0.7 37 16 10 6 0 39.1 38.9 69.2 76.0 0 0 0 0 0 0 0 4 6 23 19 9 8 0 0

Saturday, October 20, 2012 5:45:00 SB All 3 Lanes 93 0.9 57 16 16 4 0 29.0 28.8 64.4 70.0 0 0 0 0 0 0 0 10 37 11 13 3 19 0 0

Saturday, October 20, 2012 6:00:00 SB All 3 Lanes 78 0.8 41 15 13 9 0 34.6 34.3 67.8 76.0 0 0 0 0 0 0 0 3 24 19 16 16 0 0 0

Saturday, October 20, 2012 6:15:00 SB All 3 Lanes 118 1.2 75 21 18 4 0 22.9 22.6 64.7 75.0 0 0 0 0 0 0 0 11 52 15 27 13 0 0 0

Saturday, October 20, 2012 6:30:00 SB All 3 Lanes 160 1.5 106 29 18 7 0 16.9 16.6 69.2 76.0 0 0 0 0 0 0 0 8 25 70 23 26 8 0 0

Saturday, October 20, 2012 6:45:00 SB All 3 Lanes 170 1.6 98 31 30 11 0 15.9 15.6 70.0 74.5 0 0 0 0 0 0 0 0 12 80 52 3 9 14 0

Saturday, October 20, 2012 7:00:00 SB All 3 Lanes 193 1.7 121 38 31 3 0 14.0 13.8 69.0 75.8 0 0 0 0 0 0 0 4 11 76 51 51 0 0 0

Saturday, October 20, 2012 7:15:00 SB All 3 Lanes 216 1.9 133 48 29 5 1 12.5 12.3 69.1 77.3 0 0 0 0 0 0 0 7 21 61 48 66 10 3 0

Saturday, October 20, 2012 7:30:00 SB All 3 Lanes 257 2.3 168 55 26 8 0 10.5 10.3 68.7 78.7 0 0 0 0 0 0 6 13 52 59 37 78 12 0 0

Saturday, October 20, 2012 7:45:00 SB All 3 Lanes 277 2.4 163 60 49 5 0 9.7 9.5 69.7 77.6 0 0 0 0 0 0 0 2 20 82 68 85 20 0 0

Saturday, October 20, 2012 8:00:00 SB All 3 Lanes 320 2.7 196 73 44 7 0 8.4 8.2 69.5 76.0 0 0 0 0 0 0 4 1 20 81 87 45 82 0 0

Saturday, October 20, 2012 8:15:00 SB All 3 Lanes 353 3.0 209 81 60 3 0 7.6 7.4 70.7 76.8 0 0 0 0 0 0 0 0 5 94 115 64 75 0 0

Saturday, October 20, 2012 8:30:00 SB All 3 Lanes 359 3.1 253 56 38 12 0 7.5 7.3 69.2 76.2 0 0 0 0 0 7 1 0 58 49 167 77 0 0 0

Saturday, October 20, 2012 8:45:00 SB All 3 Lanes 383 3.1 277 64 39 3 0 7.1 6.8 70.5 77.4 0 0 0 0 0 0 0 11 69 74 133 81 15 0 0

Saturday, October 20, 2012 9:00:00 SB All 3 Lanes 400 3.3 279 61 53 7 0 6.8 6.5 70.7 79.0 0 0 0 0 0 0 14 4 1 92 172 63 54 0 0

Saturday, October 20, 2012 9:15:00 SB All 3 Lanes 369 3.0 250 82 32 5 0 7.3 7.1 69.9 79.3 0 0 0 0 0 0 0 0 38 150 47 100 34 0 0

Saturday, October 20, 2012 9:30:00 SB All 3 Lanes 413 3.5 299 63 46 5 0 6.5 6.3 68.4 76.5 0 2 0 0 0 0 0 7 47 148 109 54 46 0 0

Saturday, October 20, 2012 9:45:00 SB All 3 Lanes 445 3.6 321 78 40 6 0 6.1 5.8 71.0 77.6 0 3 0 0 0 0 0 7 23 81 223 69 32 0 7

Saturday, October 20, 2012 10:00:00 SB All 3 Lanes 483 3.9 350 80 50 3 0 5.6 5.4 69.7 76.0 0 0 0 0 0 0 0 2 49 89 231 92 20 0 0

Saturday, October 20, 2012 10:15:00 SB All 3 Lanes 483 3.9 354 87 33 9 0 5.6 5.4 71.0 77.0 0 0 0 0 0 0 0 0 49 108 241 74 6 5 0

Saturday, October 20, 2012 10:30:00 SB All 3 Lanes 546 4.5 416 67 51 12 0 4.9 4.7 69.5 76.8 0 0 0 0 0 0 0 3 55 256 97 116 17 2 0

Saturday, October 20, 2012 10:45:00 SB All 3 Lanes 552 4.6 391 101 53 7 0 4.9 4.7 68.7 75.3 0 0 0 0 0 0 6 8 80 234 130 61 33 0 0

Saturday, October 20, 2012 11:00:00 SB All 3 Lanes 582 4.6 449 79 50 4 0 4.6 4.4 69.5 77.5 0 0 0 0 0 0 0 18 49 273 143 85 14 0 0

Saturday, October 20, 2012 11:15:00 SB All 3 Lanes 578 4.6 436 92 46 4 0 4.7 4.5 69.8 76.8 0 0 0 0 0 0 0 22 43 258 141 99 4 11 0

Saturday, October 20, 2012 11:30:00 SB All 3 Lanes 572 4.6 384 125 60 3 0 4.7 4.5 69.6 76.0 0 0 0 0 0 0 0 39 50 76 134 195 67 11 0

Saturday, October 20, 2012 11:45:00 SB All 3 Lanes 653 5.2 488 111 49 5 0 4.1 3.9 70.3 77.8 0 0 0 0 0 0 0 26 60 217 218 113 13 6 0

Saturday, October 20, 2012 12:00:00 SB All 3 Lanes 644 5.0 491 104 42 7 0 4.2 4.0 70.5 79.0 0 0 0 0 0 0 0 11 53 179 127 173 86 15 0

Vehicle Classification Speed



I-495 SB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A 8,9,10: Trailer Trucks

Date: Saturday 10/20/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, October 20, 2012 12:15:00 SB All 3 Lanes 626 4.9 473 97 51 5 0 4.3 4.1 70.7 78.6 0 0 0 0 0 0 0 4 74 167 228 130 16 7 0

Saturday, October 20, 2012 12:30:00 SB All 3 Lanes 642 5.2 450 114 73 5 0 4.2 4.0 70.6 77.7 0 0 0 0 0 0 0 8 21 165 261 138 38 11 0

Saturday, October 20, 2012 12:45:00 SB All 3 Lanes 624 4.9 452 118 49 5 0 4.3 4.1 71.5 79.2 0 0 0 0 0 0 0 0 74 156 112 208 61 13 0

Saturday, October 20, 2012 13:00:00 SB All 3 Lanes 651 5.3 466 106 70 9 0 4.1 3.9 71.8 79.0 0 0 0 0 0 0 0 0 34 198 223 136 57 3 0

Saturday, October 20, 2012 13:15:00 SB All 3 Lanes 606 4.8 425 121 57 3 0 4.5 4.2 71.3 77.7 0 0 0 0 0 0 2 5 24 135 225 153 57 5 0

Saturday, October 20, 2012 13:30:00 SB All 3 Lanes 629 5.0 444 105 76 4 0 4.3 4.1 71.6 79.0 0 0 0 0 0 0 0 11 32 90 183 231 81 1 0

Saturday, October 20, 2012 13:45:00 SB All 3 Lanes 615 5.0 411 126 74 4 0 4.4 4.2 70.5 78.5 0 0 0 0 0 0 3 10 40 153 216 173 20 0 0

Saturday, October 20, 2012 14:00:00 SB All 3 Lanes 568 4.5 376 119 71 1 1 4.8 4.5 72.6 80.2 0 0 0 0 0 0 0 16 15 67 249 106 62 53 0

Saturday, October 20, 2012 14:15:00 SB All 3 Lanes 571 4.7 411 94 55 11 0 4.7 4.5 71.0 77.7 0 0 0 0 0 0 0 14 86 153 177 85 43 4 9

Saturday, October 20, 2012 14:30:00 SB All 3 Lanes 545 4.4 360 112 71 2 0 5.0 4.7 71.5 78.0 0 0 0 0 0 0 0 0 16 95 253 136 42 0 3

Saturday, October 20, 2012 14:45:00 SB All 3 Lanes 551 4.4 392 106 45 8 0 4.9 4.7 72.3 79.0 0 0 0 0 0 0 0 2 51 98 245 113 31 5 6

Saturday, October 20, 2012 15:00:00 SB All 3 Lanes 597 4.9 394 129 67 6 1 4.5 4.3 71.2 78.2 0 0 0 0 0 0 0 2 34 86 201 237 28 5 4

Saturday, October 20, 2012 15:15:00 SB All 3 Lanes 516 4.2 337 98 76 5 0 5.2 5.0 71.9 78.0 0 0 0 0 0 5 0 4 19 126 189 54 20 99 0

Saturday, October 20, 2012 15:30:00 SB All 3 Lanes 588 4.8 379 124 83 2 0 4.6 4.4 71.4 78.4 0 0 0 0 0 0 0 7 35 117 184 195 44 6 0

Saturday, October 20, 2012 15:45:00 SB All 3 Lanes 586 4.8 400 128 55 3 0 4.6 4.4 70.4 75.7 0 0 0 0 0 0 0 0 50 179 223 119 14 1 0

Saturday, October 20, 2012 16:00:00 SB All 3 Lanes 543 4.3 385 104 48 6 0 5.0 4.8 71.6 78.3 0 0 0 0 0 0 0 0 42 108 172 183 35 3 0

Saturday, October 20, 2012 16:15:00 SB All 3 Lanes 566 4.4 438 80 44 4 0 4.8 4.6 71.0 78.1 0 0 0 0 0 0 0 0 51 221 107 174 11 2 0

Saturday, October 20, 2012 16:30:00 SB All 3 Lanes 523 4.1 377 105 38 3 0 5.2 4.9 71.4 78.0 0 0 0 0 0 0 3 23 42 60 206 169 17 3 0

Saturday, October 20, 2012 16:45:00 SB All 3 Lanes 558 4.6 371 112 70 5 0 4.8 4.6 69.9 76.8 0 0 0 0 0 0 0 1 27 150 151 227 2 0 0

Saturday, October 20, 2012 17:00:00 SB All 3 Lanes 540 4.3 369 104 66 1 0 5.0 4.8 72.6 79.3 0 0 0 0 0 0 0 1 15 95 216 171 41 1 0

Saturday, October 20, 2012 17:15:00 SB All 3 Lanes 561 4.5 409 93 55 4 0 4.8 4.6 70.6 77.0 0 0 0 0 0 0 0 0 31 197 206 84 12 31 0

Saturday, October 20, 2012 17:30:00 SB All 3 Lanes 574 4.6 426 93 50 5 0 4.7 4.5 71.2 78.0 0 0 0 0 0 35 0 4 42 95 194 144 60 0 0

Saturday, October 20, 2012 17:45:00 SB All 3 Lanes 479 3.9 338 99 35 7 0 5.6 5.4 72.3 81.5 0 0 0 0 0 0 0 7 100 53 130 74 96 19 0

Saturday, October 20, 2012 18:00:00 SB All 3 Lanes 483 3.8 347 90 43 3 0 5.6 5.4 73.0 79.0 0 0 0 0 0 0 0 4 20 129 147 139 23 21 0

Saturday, October 20, 2012 18:15:00 SB All 3 Lanes 479 3.8 341 94 40 4 0 5.6 5.4 69.8 76.0 0 0 0 0 0 0 0 14 0 117 286 24 38 0 0

Saturday, October 20, 2012 18:30:00 SB All 3 Lanes 446 3.6 318 78 44 6 0 6.1 5.8 69.3 76.0 0 0 0 0 0 0 0 0 58 104 209 25 50 0 0

Saturday, October 20, 2012 18:45:00 SB All 3 Lanes 496 3.9 393 67 35 1 0 5.4 5.2 70.2 75.0 0 0 0 0 0 0 0 0 109 254 93 40 0 0 0

Saturday, October 20, 2012 19:00:00 SB All 3 Lanes 441 3.6 311 92 33 5 0 6.1 5.9 69.0 76.0 0 0 0 0 0 0 0 0 7 92 235 107 0 0 0

Saturday, October 20, 2012 19:15:00 SB All 3 Lanes 370 2.9 261 72 35 2 0 7.3 7.1 70.9 76.0 0 0 0 0 0 0 0 0 82 37 59 192 0 0 0

Saturday, October 20, 2012 19:30:00 SB All 3 Lanes 373 3.0 288 52 30 3 0 7.2 7.0 67.4 71.0 0 0 0 0 0 0 0 0 162 94 44 73 0 0 0

Saturday, October 20, 2012 19:45:00 SB All 3 Lanes 362 2.9 285 55 20 2 0 7.5 7.2 67.9 71.0 0 0 0 0 0 0 0 0 15 308 35 0 4 0 0

Saturday, October 20, 2012 20:00:00 SB All 3 Lanes 315 2.6 225 59 28 3 0 8.6 8.4 71.6 78.0 0 0 0 0 0 0 0 0 0 235 19 28 33 0 0

Saturday, October 20, 2012 20:15:00 SB All 3 Lanes 295 2.4 190 75 27 3 0 9.2 8.9 69.8 75.0 0 0 0 0 0 0 0 0 0 115 106 74 0 0 0

Saturday, October 20, 2012 20:30:00 SB All 3 Lanes 262 2.1 189 46 25 2 0 10.3 10.1 73.2 81.0 0 0 0 0 0 0 0 0 17 18 152 52 23 0 0

Saturday, October 20, 2012 20:45:00 SB All 3 Lanes 267 2.2 173 67 24 3 0 10.1 9.9 73.5 76.0 0 0 0 0 0 0 0 0 0 16 128 119 4 0 0

Saturday, October 20, 2012 21:00:00 SB All 3 Lanes 258 2.1 167 53 35 3 0 10.5 10.2 69.5 72.0 0 0 0 0 0 0 0 5 0 32 109 56 56 0 0

Saturday, October 20, 2012 21:15:00 SB All 3 Lanes 294 2.3 243 41 9 1 0 9.2 9.0 67.7 67.0 0 0 0 0 0 0 0 0 17 211 66 0 0 0 0

Saturday, October 20, 2012 21:30:00 SB All 3 Lanes 251 1.9 209 32 10 0 0 10.8 10.6 69.6 75.0 0 0 0 0 0 0 0 0 15 176 52 8 0 0 0

Saturday, October 20, 2012 21:45:00 SB All 3 Lanes 252 2.0 193 37 21 1 0 10.7 10.5 71.4 72.0 0 0 0 0 0 0 0 0 47 52 73 80 0 0 0

Saturday, October 20, 2012 22:00:00 SB All 3 Lanes 304 2.4 209 72 20 3 0 8.9 8.7 71.8 75.0 0 0 0 0 0 0 0 0 0 102 106 96 0 0 0

Saturday, October 20, 2012 22:15:00 SB All 3 Lanes 277 2.2 205 49 20 3 0 9.7 9.5 67.1 74.0 0 0 0 0 0 0 17 0 7 64 104 85 0 0 0

Saturday, October 20, 2012 22:30:00 SB All 3 Lanes 322 2.6 239 51 29 3 0 8.4 8.2 71.5 80.0 0 0 0 0 0 0 12 0 71 100 86 2 0 51 0

Saturday, October 20, 2012 22:45:00 SB All 3 Lanes 258 2.1 213 32 11 2 0 10.5 10.3 69.1 76.0 0 0 0 0 0 0 0 0 111 127 0 20 0 0 0

Saturday, October 20, 2012 23:00:00 SB All 3 Lanes 299 2.5 245 34 19 1 0 9.0 8.8 65.7 71.0 0 0 0 0 0 0 0 23 107 131 38 0 0 0 0

Saturday, October 20, 2012 23:15:00 SB All 3 Lanes 229 1.9 174 38 12 5 0 11.8 11.6 67.0 73.0 0 0 0 0 0 0 0 0 54 74 101 0 0 0 0

Saturday, October 20, 2012 23:30:00 SB All 3 Lanes 209 1.7 137 47 25 0 0 12.9 12.7 71.8 82.0 0 0 0 0 0 0 0 0 38 69 4 0 98 0 0

Saturday, October 20, 2012 23:45:00 SB All 3 Lanes 138 1.1 96 26 16 0 0 19.6 19.4 69.2 75.0 0 0 0 0 0 0 0 0 22 44 47 0 25 0 0

Totals 31860 2.7 22546 5757 3128 426 3 21.2 20.9 69.2 75.3 0 5 0 5 0 121 94 438 3038 9085 9898 6769 1960 418 29

Vehicle Classification Speed



I-495 SB

north of Route 24 Ramps  

City, State: Raynham, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 A  

Date: Saturday 10/20/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 1957 4.0 1441 312 174 30 0 5.6 5.3

MID-DAY 11:45 AM 2565 5.1 1902 426 215 22 0 4.2 4.0

PM 3:00 PM 2287 4.7 1510 479 281 16 1 4.7 4.5

Vehicle Classification



I-495 SB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A 8,9,10: Trailer Trucks

Date: Sunday 10/21/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, October 21, 2012 0:00:00 SB All 3 Lanes 147 1.2 114 22 9 2 0 18.4 18.1 69.8 76.0 0 0 0 0 0 0 0 0 27 101 18 1 0 0 0

Sunday, October 21, 2012 0:15:00 SB All 3 Lanes 140 1.1 103 27 9 1 0 19.3 19.1 69.6 74.0 0 0 0 0 0 0 0 0 26 53 13 48 0 0 0

Sunday, October 21, 2012 0:30:00 SB All 3 Lanes 128 1.0 86 31 10 1 0 21.1 20.9 76.8 77.0 0 0 0 0 0 0 0 0 18 0 56 54 0 0 0

Sunday, October 21, 2012 0:45:00 SB All 3 Lanes 114 1.0 68 26 18 2 0 23.7 23.5 76.8 77.0 0 0 0 0 0 0 0 0 22 0 0 92 0 0 0

Sunday, October 21, 2012 1:00:00 SB All 3 Lanes 90 0.8 56 17 15 2 0 30.0 29.8 69.3 73.0 0 0 0 0 0 0 0 0 19 3 25 43 0 0 0

Sunday, October 21, 2012 1:15:00 SB All 3 Lanes 81 0.6 62 11 8 0 0 33.3 33.1 69.3 73.0 0 0 0 0 0 0 0 0 17 0 40 24 0 0 0

Sunday, October 21, 2012 1:30:00 SB All 3 Lanes 67 0.6 45 14 5 3 0 40.3 40.1 69.3 73.0 0 0 0 0 0 0 0 0 7 0 40 20 0 0 0

Sunday, October 21, 2012 1:45:00 SB All 3 Lanes 63 0.6 38 16 7 2 0 42.9 42.6 69.3 73.0 0 0 0 0 0 0 0 0 12 0 31 20 0 0 0

Sunday, October 21, 2012 2:00:00 SB All 3 Lanes 57 0.6 34 11 8 4 0 47.4 47.1 69.3 73.0 0 0 0 0 0 0 0 0 11 0 28 18 0 0 0

Sunday, October 21, 2012 2:15:00 SB All 3 Lanes 45 0.5 23 8 11 3 0 60.0 59.7 69.3 73.0 0 0 0 0 0 0 0 0 8 0 16 21 0 0 0

Sunday, October 21, 2012 2:30:00 SB All 3 Lanes 43 0.4 31 4 6 2 0 62.8 62.5 69.3 73.0 0 0 0 0 0 0 0 0 9 0 17 17 0 0 0

Sunday, October 21, 2012 2:45:00 SB All 3 Lanes 37 0.3 30 2 4 1 0 73.0 72.8 68.7 69.0 0 0 0 0 0 0 0 0 6 10 9 12 0 0 0

Sunday, October 21, 2012 3:00:00 SB All 3 Lanes 38 0.3 24 8 5 1 0 71.1 70.8 68.7 69.0 0 0 0 0 0 0 0 0 5 22 0 11 0 0 0

Sunday, October 21, 2012 3:15:00 SB All 3 Lanes 38 0.3 30 5 2 1 0 71.1 70.8 68.7 69.0 0 0 0 0 0 0 0 0 5 20 0 13 0 0 0

Sunday, October 21, 2012 3:30:00 SB All 3 Lanes 37 0.3 27 4 3 3 0 73.0 72.7 62.5 63.0 0 0 0 0 0 0 0 0 21 5 0 11 0 0 0

Sunday, October 21, 2012 3:45:00 SB All 3 Lanes 36 0.3 26 8 2 0 0 75.0 74.8 62.5 63.0 0 0 0 0 0 0 0 0 28 0 0 8 0 0 0

Sunday, October 21, 2012 4:00:00 SB All 3 Lanes 22 0.2 13 3 6 0 0 122.7 122.5 62.5 63.0 0 0 0 0 0 0 0 0 12 0 0 10 0 0 0

Sunday, October 21, 2012 4:15:00 SB All 3 Lanes 25 0.2 21 2 1 1 0 108.0 107.8 62.5 63.0 0 0 0 0 0 0 0 0 18 0 0 7 0 0 0

Sunday, October 21, 2012 4:30:00 SB All 3 Lanes 18 0.2 14 2 1 1 0 150.0 149.8 62.5 63.0 0 0 0 0 0 0 0 0 15 0 0 3 0 0 0

Sunday, October 21, 2012 4:45:00 SB All 3 Lanes 24 0.2 17 5 0 2 0 112.5 112.2 62.5 63.0 0 0 0 0 0 0 0 0 21 0 0 3 0 0 0

Sunday, October 21, 2012 5:00:00 SB All 3 Lanes 32 0.4 21 5 1 5 0 84.4 84.1 62.5 63.0 0 0 0 0 0 0 0 0 21 0 0 11 0 0 0

Sunday, October 21, 2012 5:15:00 SB All 3 Lanes 26 0.2 21 2 2 1 0 103.9 103.6 62.5 63.0 0 0 0 0 0 0 0 0 19 0 0 7 0 0 0

Sunday, October 21, 2012 5:30:00 SB All 3 Lanes 34 0.3 24 4 5 1 0 79.4 79.2 62.5 63.0 0 0 0 0 0 0 0 0 25 0 0 9 0 0 0

Sunday, October 21, 2012 5:45:00 SB All 3 Lanes 62 0.6 40 11 9 2 0 43.6 43.3 62.5 63.0 0 0 0 0 0 0 0 0 47 0 0 15 0 0 0

Sunday, October 21, 2012 6:00:00 SB All 3 Lanes 58 0.6 28 12 13 5 0 46.6 46.3 81.3 82.0 0 0 0 0 0 0 0 0 18 0 0 13 27 0 0

Sunday, October 21, 2012 6:15:00 SB All 3 Lanes 71 0.7 21 22 25 3 0 38.0 37.8 75.0 79.0 0 0 0 0 0 0 0 0 8 0 0 19 44 0 0

Sunday, October 21, 2012 6:30:00 SB All 3 Lanes 101 1.0 57 19 21 4 0 26.7 26.5 67.3 72.0 0 0 0 0 0 0 0 0 40 0 19 24 18 0 0

Sunday, October 21, 2012 6:45:00 SB All 3 Lanes 106 1.0 59 22 23 2 0 25.5 25.2 60.3 61.0 0 0 0 0 0 0 0 0 25 0 44 37 0 0 0

Sunday, October 21, 2012 7:00:00 SB All 3 Lanes 116 1.1 84 16 10 6 0 23.3 23.0 69.2 73.0 0 0 0 0 0 0 0 0 75 0 12 29 0 0 0

Sunday, October 21, 2012 7:15:00 SB All 3 Lanes 157 1.4 121 18 15 3 0 17.2 17.0 69.2 73.0 0 0 0 0 0 0 0 0 106 0 51 0 0 0 0

Sunday, October 21, 2012 7:30:00 SB All 3 Lanes 169 1.5 128 19 22 0 0 16.0 15.7 69.2 73.0 0 0 0 0 0 0 0 0 112 0 57 0 0 0 0

Sunday, October 21, 2012 7:45:00 SB All 3 Lanes 171 1.5 133 20 15 3 0 15.8 15.6 72.4 73.0 0 0 0 0 0 0 0 0 104 0 67 0 0 0 0

Sunday, October 21, 2012 8:00:00 SB All 3 Lanes 193 1.6 143 28 20 2 0 14.0 13.8 72.4 73.0 0 0 0 0 0 0 0 0 87 0 106 0 0 0 0

Sunday, October 21, 2012 8:15:00 SB All 3 Lanes 215 1.9 158 29 22 6 0 12.6 12.3 64.9 65.0 0 0 0 0 0 0 0 0 117 0 98 0 0 0 0

Sunday, October 21, 2012 8:30:00 SB All 3 Lanes 231 1.9 164 33 32 2 0 11.7 11.5 74.0 75.0 0 0 0 0 0 0 0 0 57 0 174 0 0 0 0

Sunday, October 21, 2012 8:45:00 SB All 3 Lanes 244 2.1 178 50 12 4 0 11.1 10.8 64.5 68.0 0 0 0 0 0 0 0 0 55 58 131 0 0 0 0

Sunday, October 21, 2012 9:00:00 SB All 3 Lanes 273 2.3 234 19 17 3 0 9.9 9.7 64.1 69.0 0 0 0 0 0 0 0 31 131 48 58 5 0 0 0

Sunday, October 21, 2012 9:15:00 SB All 3 Lanes 281 2.4 221 35 21 4 0 9.6 9.4 65.9 75.0 0 0 0 0 0 0 0 0 138 23 120 0 0 0 0

Sunday, October 21, 2012 9:30:00 SB All 3 Lanes 317 2.7 229 46 38 4 0 8.5 8.3 70.4 78.0 0 0 0 0 0 0 0 0 86 0 168 50 13 0 0

Sunday, October 21, 2012 9:45:00 SB All 3 Lanes 389 3.1 291 62 34 2 0 6.9 6.7 74.3 78.0 0 0 0 0 0 0 0 0 52 0 248 72 17 0 0

Sunday, October 21, 2012 10:00:00 SB All 3 Lanes 365 3.1 263 67 26 9 0 7.4 7.2 70.1 73.5 0 0 0 0 0 0 0 0 0 87 267 0 11 0 0

Sunday, October 21, 2012 10:15:00 SB All 3 Lanes 387 3.0 303 56 26 2 0 7.0 6.8 69.5 77.0 0 0 0 0 0 0 0 0 53 54 239 41 0 0 0

Sunday, October 21, 2012 10:30:00 SB All 3 Lanes 470 3.6 349 84 33 4 0 5.7 5.5 72.7 78.0 0 0 0 0 0 0 0 0 52 83 178 131 26 0 0

Sunday, October 21, 2012 10:45:00 SB All 3 Lanes 485 3.8 343 92 46 4 0 5.6 5.4 71.8 79.0 0 0 0 0 0 0 0 0 33 72 219 65 96 0 0

Sunday, October 21, 2012 11:00:00 SB All 3 Lanes 460 3.8 316 94 41 9 0 5.9 5.6 69.5 78.0 0 0 0 0 0 0 0 0 10 94 202 111 43 0 0

Sunday, October 21, 2012 11:15:00 SB All 3 Lanes 504 4.1 375 87 32 10 0 5.4 5.1 70.7 76.8 0 0 0 0 0 0 0 0 38 245 149 63 9 0 0

Sunday, October 21, 2012 11:30:00 SB All 3 Lanes 495 3.9 375 73 42 5 0 5.5 5.2 71.6 80.5 0 0 0 0 0 0 0 0 16 227 102 53 90 6 1

Sunday, October 21, 2012 11:45:00 SB All 3 Lanes 540 4.3 388 90 58 4 0 5.0 4.8 73.6 79.0 0 0 0 0 0 0 0 0 0 192 196 99 14 25 14

Sunday, October 21, 2012 12:00:00 SB All 3 Lanes 530 4.2 386 98 38 8 0 5.1 4.9 71.8 77.8 0 0 0 0 0 0 0 0 16 91 232 177 14 0 0

Vehicle Classification Speed



I-495 SB

north of Route 24 Ramps Class Guide

City, State: Raynham, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 A 8,9,10: Trailer Trucks

Date: Sunday 10/21/2012 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, October 21, 2012 12:15:00 SB All 3 Lanes 492 3.8 383 74 32 3 0 5.5 5.3 70.7 77.0 0 0 0 0 0 0 0 4 27 197 174 84 6 0 0

Sunday, October 21, 2012 12:30:00 SB All 3 Lanes 569 4.5 421 93 49 6 0 4.7 4.5 69.8 75.5 0 0 0 0 0 0 0 4 17 277 178 61 32 0 0

Sunday, October 21, 2012 12:45:00 SB All 3 Lanes 500 3.9 390 76 32 2 0 5.4 5.2 72.9 79.0 0 0 0 0 0 0 0 0 0 278 65 138 19 0 0

Sunday, October 21, 2012 13:00:00 SB All 3 Lanes 481 3.8 350 86 39 6 0 5.6 5.4 73.1 77.0 0 0 0 0 0 0 0 0 79 99 181 89 33 0 0

Sunday, October 21, 2012 13:15:00 SB All 3 Lanes 478 3.8 354 73 45 6 0 5.6 5.4 70.6 77.5 0 0 0 0 0 0 10 0 134 116 72 105 32 9 0

Sunday, October 21, 2012 13:30:00 SB All 3 Lanes 498 3.9 359 96 38 4 1 5.4 5.2 72.0 78.7 0 0 0 0 0 0 0 0 25 87 206 163 17 0 0

Sunday, October 21, 2012 13:45:00 SB All 3 Lanes 514 4.1 339 95 78 2 0 5.3 5.0 70.9 80.8 0 0 0 0 0 0 0 13 88 76 123 100 94 20 0

Sunday, October 21, 2012 14:00:00 SB All 3 Lanes 483 3.8 358 77 46 2 0 5.6 5.4 71.4 78.3 0 0 0 0 0 0 0 0 62 140 110 104 67 0 0

Sunday, October 21, 2012 14:15:00 SB All 3 Lanes 437 3.4 317 76 41 3 0 6.2 6.0 71.1 78.7 0 0 0 0 0 0 0 6 3 104 152 105 67 0 0

Sunday, October 21, 2012 14:30:00 SB All 3 Lanes 500 3.9 355 91 50 4 0 5.4 5.2 70.9 77.3 0 0 0 0 0 0 0 17 13 111 169 104 57 29 0

Sunday, October 21, 2012 14:45:00 SB All 3 Lanes 460 3.6 342 79 34 5 0 5.9 5.7 72.0 79.0 0 0 0 0 0 0 0 12 25 67 225 88 22 8 13

Sunday, October 21, 2012 15:00:00 SB All 3 Lanes 424 3.4 279 83 59 3 0 6.4 6.1 73.6 79.5 0 0 0 0 0 0 0 0 50 62 110 128 32 42 0

Sunday, October 21, 2012 15:15:00 SB All 3 Lanes 501 3.9 371 92 35 3 0 5.4 5.2 70.2 77.5 0 0 0 0 0 0 0 21 32 93 240 51 18 46 0

Sunday, October 21, 2012 15:30:00 SB All 3 Lanes 498 3.7 369 95 34 0 0 5.4 5.2 71.4 78.0 0 0 0 0 0 0 0 1 21 66 171 182 57 0 0

Sunday, October 21, 2012 15:45:00 SB All 3 Lanes 476 3.8 333 86 52 5 0 5.7 5.5 71.5 78.3 0 0 0 0 0 0 0 0 35 92 176 163 6 4 0

Sunday, October 21, 2012 16:00:00 SB All 3 Lanes 453 3.7 310 84 53 6 0 6.0 5.7 72.7 81.0 0 0 0 0 0 0 0 33 17 26 240 58 67 12 0

Sunday, October 21, 2012 16:15:00 SB All 3 Lanes 546 4.5 377 99 61 9 0 4.9 4.7 71.0 76.7 0 0 0 0 0 0 8 22 14 136 159 163 44 0 0

Sunday, October 21, 2012 16:30:00 SB All 3 Lanes 488 3.8 372 82 31 3 0 5.5 5.3 71.4 78.3 0 0 0 0 0 0 0 16 10 113 152 180 17 0 0

Sunday, October 21, 2012 16:45:00 SB All 3 Lanes 453 3.5 332 82 37 2 0 6.0 5.8 72.1 79.5 0 0 0 0 0 0 0 5 41 56 207 91 46 7 0

Sunday, October 21, 2012 17:00:00 SB All 3 Lanes 463 3.7 302 105 54 2 0 5.8 5.6 70.8 78.0 0 0 0 0 0 0 0 9 7 18 241 42 146 0 0

Sunday, October 21, 2012 17:15:00 SB All 3 Lanes 434 3.5 308 86 34 6 0 6.2 6.0 73.1 80.0 0 0 0 0 0 0 0 6 31 159 43 76 114 5 0

Sunday, October 21, 2012 17:30:00 SB All 3 Lanes 398 3.2 289 66 37 6 0 6.8 6.6 73.0 78.0 0 0 0 0 0 0 0 0 76 141 47 72 32 30 0

Sunday, October 21, 2012 17:45:00 SB All 3 Lanes 375 3.1 249 80 39 7 0 7.2 7.0 72.6 81.5 0 0 0 0 0 0 0 0 29 81 53 144 68 0 0

Sunday, October 21, 2012 18:00:00 SB All 3 Lanes 375 3.0 292 56 23 4 0 7.2 7.0 69.4 75.5 0 0 0 0 0 0 0 0 42 168 76 87 2 0 0

Sunday, October 21, 2012 18:15:00 SB All 3 Lanes 383 3.1 270 78 33 2 0 7.1 6.8 68.5 74.0 0 0 0 0 0 0 0 0 5 91 204 83 0 0 0

Sunday, October 21, 2012 18:30:00 SB All 3 Lanes 389 3.2 282 76 30 1 0 6.9 6.7 69.9 78.0 0 0 0 0 0 0 0 0 0 209 148 32 0 0 0

Sunday, October 21, 2012 18:45:00 SB All 3 Lanes 333 2.9 215 79 30 9 0 8.1 7.9 68.0 75.0 0 0 0 0 0 0 0 0 9 59 178 87 0 0 0

Sunday, October 21, 2012 19:00:00 SB All 3 Lanes 304 2.6 198 69 30 7 0 8.9 8.7 66.0 67.0 0 0 0 0 0 0 0 0 0 90 59 155 0 0 0

Sunday, October 21, 2012 19:15:00 SB All 3 Lanes 313 2.5 258 43 6 6 0 8.6 8.4 62.1 64.0 0 0 0 0 0 0 0 0 172 78 0 63 0 0 0

Sunday, October 21, 2012 19:30:00 SB All 3 Lanes 360 3.0 237 82 32 8 1 7.5 7.3 70.2 77.0 0 0 0 0 0 0 0 0 82 49 51 178 0 0 0

Sunday, October 21, 2012 19:45:00 SB All 3 Lanes 376 3.1 297 51 20 8 0 7.2 7.0 69.4 76.0 0 0 0 0 0 0 0 0 0 224 51 101 0 0 0

Sunday, October 21, 2012 20:00:00 SB All 3 Lanes 426 3.6 313 74 28 11 0 6.3 6.1 69.1 73.5 0 0 0 0 0 0 0 0 0 298 119 9 0 0 0

Sunday, October 21, 2012 20:15:00 SB All 3 Lanes 354 2.9 251 69 29 5 0 7.6 7.4 69.2 73.0 0 0 0 0 0 0 0 0 0 183 171 0 0 0 0

Sunday, October 21, 2012 20:30:00 SB All 3 Lanes 474 3.8 395 56 17 6 0 5.7 5.5 68.6 77.0 0 0 0 0 0 0 0 0 153 249 0 72 0 0 0

Sunday, October 21, 2012 20:45:00 SB All 3 Lanes 420 3.4 307 83 24 6 0 6.4 6.2 71.6 75.0 0 0 0 0 0 0 0 0 47 189 73 111 0 0 0

Sunday, October 21, 2012 21:00:00 SB All 3 Lanes 442 3.6 268 111 60 3 0 6.1 5.9 83.1 84.0 0 0 0 0 0 0 0 0 0 82 133 124 103 0 0

Sunday, October 21, 2012 21:15:00 SB All 3 Lanes 412 3.5 194 118 94 5 1 6.6 6.3 70.0 74.0 0 0 0 0 0 0 0 0 0 0 113 107 192 0 0

Sunday, October 21, 2012 21:30:00 SB All 3 Lanes 418 3.5 214 111 91 2 0 6.5 6.2 71.0 74.0 0 0 0 0 0 0 0 0 0 63 163 30 162 0 0

Sunday, October 21, 2012 21:45:00 SB All 3 Lanes 346 2.9 235 77 32 2 0 7.8 7.6 68.9 76.0 0 0 0 0 0 0 0 0 76 67 190 13 0 0 0

Sunday, October 21, 2012 22:00:00 SB All 3 Lanes 326 2.8 182 77 60 7 0 8.3 8.0 73.7 78.0 0 0 0 0 0 0 0 0 0 84 82 160 0 0 0

Sunday, October 21, 2012 22:15:00 SB All 3 Lanes 269 2.4 165 48 51 5 0 10.0 9.8 62.1 66.0 0 0 0 0 0 0 0 69 0 18 0 182 0 0 0

Sunday, October 21, 2012 22:30:00 SB All 3 Lanes 250 2.3 157 56 28 9 0 10.8 10.6 70.3 71.0 0 0 0 0 0 0 0 64 0 25 95 66 0 0 0

Sunday, October 21, 2012 22:45:00 SB All 3 Lanes 161 1.5 108 25 20 8 0 16.8 16.5 68.3 68.0 0 0 0 0 0 0 0 12 4 25 78 42 0 0 0

Sunday, October 21, 2012 23:00:00 SB All 3 Lanes 114 0.9 82 23 8 1 0 23.7 23.5 68.3 68.0 0 0 0 0 0 0 0 0 0 59 19 36 0 0 0

Sunday, October 21, 2012 23:15:00 SB All 3 Lanes 98 0.9 62 20 10 6 0 27.6 27.3 65.1 68.0 0 0 0 0 0 0 0 0 13 44 16 25 0 0 0

Sunday, October 21, 2012 23:30:00 SB All 3 Lanes 100 1.0 71 13 8 8 0 27.0 26.7 61.8 62.0 0 0 0 0 0 0 0 36 4 25 28 7 0 0 0

Sunday, October 21, 2012 23:45:00 SB All 3 Lanes 82 0.7 56 18 5 3 0 32.9 32.7 61.8 62.0 0 0 0 0 0 0 0 32 0 0 50 0 0 0 0

Totals 27178 2.3 19283 4908 2608 376 3 24.1 23.9 69.4 73.5 0 0 0 0 0 0 18 413 3291 6462 9021 5728 1974 243 28

Vehicle Classification Speed



I-495 SB

north of Route 24 Ramps  

City, State: Raynham, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 A  

Date: Sunday 10/21/2012  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 1611 3.2 1206 269 119 17 0 6.8 6.6

MID-DAY 11:45 AM 2131 4.2 1578 355 177 21 0 5.1 4.9

PM 3:30 PM 1973 3.9 1389 364 200 20 0 5.5 5.3

Vehicle Classification
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Route 24 NB offramp onto

Route 104 Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 R-1 8,9,10: Trailer Trucks

Date: Thursday 9/27/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, September 27, 2012 0:00:00 NB All 4 Lanes 18 0.6 15 2 1 0 0 50.0 49.7 52.2 59.0 0 0 0 1 2 3 7 2 3 0 0 0 0 0 0

Thursday, September 27, 2012 0:15:00 NB All 4 Lanes 17 0.7 9 7 0 1 0 52.9 52.6 49.5 56.0 0 1 0 0 2 6 4 3 1 0 0 0 0 0 0

Thursday, September 27, 2012 0:30:00 NB All 4 Lanes 25 0.9 19 6 0 0 0 36.0 35.7 51.6 58.0 0 0 0 1 2 10 5 6 0 0 1 0 0 0 0

Thursday, September 27, 2012 0:45:00 NB All 4 Lanes 9 0.3 7 2 0 0 0 100.0 99.7 48.7 55.0 0 0 0 1 1 3 3 0 1 0 0 0 0 0 0

Thursday, September 27, 2012 1:00:00 NB All 4 Lanes 12 0.4 10 2 0 0 0 75.0 74.7 50.4 56.0 0 0 0 0 2 4 3 3 0 0 0 0 0 0 0

Thursday, September 27, 2012 1:15:00 NB All 4 Lanes 7 0.3 5 2 0 0 0 128.6 128.2 47.0 57.0 0 0 0 2 1 2 0 2 0 0 0 0 0 0 0

Thursday, September 27, 2012 1:30:00 NB All 4 Lanes 9 0.4 5 3 0 1 0 100.0 99.6 52.0 58.5 0 0 0 0 1 2 3 3 0 0 0 0 0 0 0

Thursday, September 27, 2012 1:45:00 NB All 4 Lanes 5 0.2 3 2 0 0 0 180.0 179.7 54.6 53.0 0 0 0 0 0 1 3 0 1 0 0 0 0 0 0

Thursday, September 27, 2012 2:00:00 NB All 4 Lanes 5 0.2 4 0 1 0 0 180.0 179.6 48.4 49.0 0 0 0 0 1 3 0 1 0 0 0 0 0 0 0

Thursday, September 27, 2012 2:15:00 NB All 4 Lanes 10 0.4 8 1 1 0 0 90.0 89.7 49.5 59.0 0 0 0 1 3 2 1 2 1 0 0 0 0 0 0

Thursday, September 27, 2012 2:30:00 NB All 4 Lanes 4 0.3 3 0 0 1 0 225.0 224.4 46.5 52.0 0 0 1 0 1 0 1 1 0 0 0 0 0 0 0

Thursday, September 27, 2012 2:45:00 NB All 4 Lanes 8 0.3 5 2 1 0 0 112.5 112.2 51.3 57.0 0 0 0 0 1 3 2 2 0 0 0 0 0 0 0

Thursday, September 27, 2012 3:00:00 NB All 4 Lanes 5 0.3 4 0 0 1 0 180.0 179.5 49.6 51.0 0 0 0 1 0 2 1 0 1 0 0 0 0 0 0

Thursday, September 27, 2012 3:15:00 NB All 4 Lanes 9 0.5 4 3 0 2 0 100.0 99.5 48.6 52.0 0 0 0 1 0 5 2 1 0 0 0 0 0 0 0

Thursday, September 27, 2012 3:30:00 NB All 4 Lanes 11 1.1 3 2 1 5 0 81.8 81.0 42.6 53.0 0 0 2 3 3 0 2 1 0 0 0 0 0 0 0

Thursday, September 27, 2012 3:45:00 NB All 4 Lanes 7 0.3 5 0 2 0 0 128.6 128.2 46.0 50.0 0 0 0 1 2 3 0 1 0 0 0 0 0 0 0

Thursday, September 27, 2012 4:00:00 NB All 4 Lanes 13 0.7 8 1 2 2 0 69.2 68.7 47.5 55.0 0 0 0 1 5 1 3 3 0 0 0 0 0 0 0

Thursday, September 27, 2012 4:15:00 NB All 4 Lanes 3 0.1 1 0 2 0 0 300.0 299.6 53.5 59.0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0

Thursday, September 27, 2012 4:30:00 NB All 4 Lanes 14 0.5 9 5 0 0 0 64.3 64.0 51.6 55.5 0 0 0 0 1 5 5 2 0 0 1 0 0 0 0

Thursday, September 27, 2012 4:45:00 NB All 4 Lanes 11 0.5 4 3 4 0 0 81.8 81.4 49.9 59.0 0 0 0 0 2 4 3 1 1 0 0 0 0 0 0

Thursday, September 27, 2012 5:00:00 NB All 4 Lanes 23 1.1 16 5 0 2 0 39.1 38.7 49.1 58.5 0 0 1 2 4 4 6 3 3 0 0 0 0 0 0

Thursday, September 27, 2012 5:15:00 NB All 4 Lanes 37 1.4 16 19 2 0 0 24.3 24.0 52.8 58.0 0 0 0 1 3 6 14 7 3 3 0 0 0 0 0

Thursday, September 27, 2012 5:30:00 NB All 4 Lanes 52 2.3 24 24 2 2 0 17.3 16.9 50.4 56.7 0 0 5 1 3 9 24 8 1 1 0 0 0 0 0

Thursday, September 27, 2012 5:45:00 NB All 4 Lanes 69 2.6 54 10 3 2 0 13.0 12.7 52.5 58.0 0 0 0 0 7 17 27 10 5 3 0 0 0 0 0

Thursday, September 27, 2012 6:00:00 NB All 4 Lanes 92 3.5 60 24 6 2 0 9.8 9.4 51.6 58.0 0 0 0 1 8 25 35 16 6 1 0 0 0 0 0

Thursday, September 27, 2012 6:15:00 NB All 4 Lanes 91 3.8 59 23 5 4 0 9.9 9.5 50.2 56.3 0 0 1 2 14 18 41 12 3 0 0 0 0 0 0

Thursday, September 27, 2012 6:30:00 NB All 4 Lanes 99 3.9 66 27 4 2 0 9.1 8.7 50.7 56.0 0 0 1 1 17 21 41 13 3 2 0 0 0 0 0

Thursday, September 27, 2012 6:45:00 NB All 4 Lanes 118 4.4 78 31 8 1 0 7.6 7.3 51.1 58.0 2 0 0 0 14 39 26 26 8 3 0 0 0 0 0

Thursday, September 27, 2012 7:00:00 NB All 4 Lanes 153 5.6 113 33 5 2 0 5.9 5.6 52.5 57.3 0 1 3 1 9 23 71 29 13 2 1 0 0 0 0

Thursday, September 27, 2012 7:15:00 NB All 4 Lanes 205 7.1 165 32 6 2 0 4.4 4.1 52.4 57.5 0 0 0 1 13 48 79 51 9 2 1 1 0 0 0

Thursday, September 27, 2012 7:30:00 NB All 4 Lanes 191 6.8 161 23 3 4 0 4.7 4.4 52.2 58.0 0 0 0 0 19 43 72 45 10 2 0 0 0 0 0

Thursday, September 27, 2012 7:45:00 NB All 4 Lanes 165 6.2 132 21 10 2 0 5.5 5.1 51.1 58.3 0 0 3 6 15 46 53 30 11 1 0 0 0 0 0

Thursday, September 27, 2012 8:00:00 NB All 4 Lanes 158 6.1 120 23 12 3 0 5.7 5.4 50.9 56.4 1 0 0 3 11 47 58 30 8 0 0 0 0 0 0

Thursday, September 27, 2012 8:15:00 NB All 4 Lanes 143 5.7 107 22 10 4 0 6.3 5.9 51.1 56.7 0 0 4 4 13 38 52 23 8 1 0 0 0 0 0

Thursday, September 27, 2012 8:30:00 NB All 4 Lanes 145 5.7 111 22 9 3 0 6.2 5.9 50.4 55.5 0 0 1 5 18 48 49 17 6 1 0 0 0 0 0

Thursday, September 27, 2012 8:45:00 NB All 4 Lanes 157 5.6 120 30 7 0 0 5.7 5.4 51.7 57.8 0 0 0 1 14 49 53 30 6 3 0 1 0 0 0

Thursday, September 27, 2012 9:00:00 NB All 4 Lanes 153 5.4 127 16 9 1 0 5.9 5.6 51.2 56.5 0 0 0 1 13 53 54 26 2 2 2 0 0 0 0

Thursday, September 27, 2012 9:15:00 NB All 4 Lanes 141 5.0 119 14 8 0 0 6.4 6.1 52.1 57.9 0 0 0 2 3 46 51 27 12 0 0 0 0 0 0

Thursday, September 27, 2012 9:30:00 NB All 4 Lanes 107 4.2 76 18 10 3 0 8.4 8.1 52.0 57.5 0 0 0 2 8 29 35 25 7 1 0 0 0 0 0

Thursday, September 27, 2012 9:45:00 NB All 4 Lanes 86 3.2 62 19 4 1 0 10.5 10.1 51.7 58.1 0 0 0 3 6 25 23 25 3 1 0 0 0 0 0

Thursday, September 27, 2012 10:00:00 NB All 4 Lanes 76 3.1 51 15 6 4 0 11.8 11.5 51.2 58.5 1 0 0 3 7 14 25 21 4 1 0 0 0 0 0

Thursday, September 27, 2012 10:15:00 NB All 4 Lanes 106 4.1 80 15 8 3 0 8.5 8.1 51.1 56.9 0 0 0 1 9 36 32 19 6 3 0 0 0 0 0

Thursday, September 27, 2012 10:30:00 NB All 4 Lanes 93 3.8 64 15 13 1 0 9.7 9.3 50.6 57.8 0 0 1 7 11 21 27 21 4 1 0 0 0 0 0

Thursday, September 27, 2012 10:45:00 NB All 4 Lanes 105 4.7 77 12 8 7 1 8.6 8.2 49.9 56.3 0 0 1 15 12 23 31 15 4 0 2 0 2 0 0

Thursday, September 27, 2012 11:00:00 NB All 4 Lanes 89 3.9 56 18 11 4 0 10.1 9.7 49.7 57.5 0 0 0 8 16 25 22 10 6 1 1 0 0 0 0

Thursday, September 27, 2012 11:15:00 NB All 4 Lanes 78 3.1 55 17 4 2 0 11.5 11.2 51.4 56.0 0 0 0 2 4 28 28 10 6 0 0 0 0 0 0

Thursday, September 27, 2012 11:30:00 NB All 4 Lanes 79 3.2 54 18 4 3 0 11.4 11.0 51.3 57.5 0 0 0 3 6 24 24 16 6 0 0 0 0 0 0

Thursday, September 27, 2012 11:45:00 NB All 4 Lanes 100 4.1 77 11 10 2 0 9.0 8.6 49.8 57.5 0 0 1 5 18 29 27 14 5 1 0 0 0 0 0

Thursday, September 27, 2012 12:00:00 NB All 4 Lanes 105 4.2 80 17 6 2 0 8.6 8.2 50.3 58.0 4 3 2 2 8 20 36 23 4 3 0 0 0 0 0

SpeedVehicle Classification



Route 24 NB offramp onto

Route 104 Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 R-1 8,9,10: Trailer Trucks

Date: Thursday 9/27/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Thursday, September 27, 2012 12:15:00 NB All 4 Lanes 94 3.6 69 19 3 3 0 9.6 9.2 51.9 58.0 0 0 0 1 10 22 33 19 9 0 0 0 0 0 0

Thursday, September 27, 2012 12:30:00 NB All 4 Lanes 88 3.8 62 14 7 5 0 10.2 9.8 50.0 56.8 0 0 1 5 15 19 26 17 5 0 0 0 0 0 0

Thursday, September 27, 2012 12:45:00 NB All 4 Lanes 86 3.6 58 15 10 3 0 10.5 10.1 50.1 55.0 0 0 0 1 17 21 32 11 3 0 0 1 0 0 0

Thursday, September 27, 2012 13:00:00 NB All 4 Lanes 87 3.8 65 12 5 5 0 10.3 10.0 49.4 56.5 0 0 4 4 13 20 29 12 4 1 0 0 0 0 0

Thursday, September 27, 2012 13:15:00 NB All 4 Lanes 110 4.5 80 19 10 1 0 8.2 7.8 48.9 55.7 1 0 2 3 24 37 22 15 6 0 0 0 0 0 0

Thursday, September 27, 2012 13:30:00 NB All 4 Lanes 113 4.6 77 24 9 3 0 8.0 7.6 50.2 56.0 0 0 0 7 14 29 44 10 8 1 0 0 0 0 0

Thursday, September 27, 2012 13:45:00 NB All 4 Lanes 105 4.1 84 14 6 1 0 8.6 8.2 49.3 54.7 0 0 1 6 14 36 34 8 5 1 0 0 0 0 0

Thursday, September 27, 2012 14:00:00 NB All 4 Lanes 86 3.4 73 6 4 3 0 10.5 10.1 50.4 57.8 0 0 0 7 13 22 24 12 6 2 0 0 0 0 0

Thursday, September 27, 2012 14:15:00 NB All 4 Lanes 99 4.0 70 21 7 1 0 9.1 8.7 49.5 55.7 0 0 2 4 15 30 30 14 3 1 0 0 0 0 0

Thursday, September 27, 2012 14:30:00 NB All 4 Lanes 139 5.3 103 27 8 1 0 6.5 6.1 50.6 56.8 0 0 0 5 14 48 44 20 6 1 1 0 0 0 0

Thursday, September 27, 2012 14:45:00 NB All 4 Lanes 138 5.7 88 27 21 2 0 6.5 6.2 49.1 54.2 0 0 0 9 17 47 47 13 5 0 0 0 0 0 0

Thursday, September 27, 2012 15:00:00 NB All 4 Lanes 158 6.5 111 32 12 3 0 5.7 5.3 49.3 56.3 1 0 4 13 14 48 48 22 8 0 0 0 0 0 0

Thursday, September 27, 2012 15:15:00 NB All 4 Lanes 171 6.7 127 31 9 4 0 5.3 4.9 49.9 56.3 1 0 1 4 26 62 44 24 4 3 1 1 0 0 0

Thursday, September 27, 2012 15:30:00 NB All 4 Lanes 169 6.1 128 34 5 2 0 5.3 5.0 52.2 57.2 0 0 0 0 8 50 68 32 9 2 0 0 0 0 0

Thursday, September 27, 2012 15:45:00 NB All 4 Lanes 175 6.8 130 34 7 4 0 5.1 4.8 50.4 56.7 0 0 1 9 24 41 59 32 8 1 0 0 0 0 0

Thursday, September 27, 2012 16:00:00 NB All 4 Lanes 189 7.0 142 38 7 2 0 4.8 4.4 49.6 55.0 0 0 2 10 28 49 72 24 2 2 0 0 0 0 0

Thursday, September 27, 2012 16:15:00 NB All 4 Lanes 188 6.7 139 43 6 0 0 4.8 4.5 51.9 57.5 0 0 0 1 16 57 63 40 8 1 2 0 0 0 0

Thursday, September 27, 2012 16:30:00 NB All 4 Lanes 212 8.2 157 42 12 1 0 4.2 3.9 49.2 55.7 1 3 6 9 31 50 71 32 9 0 0 0 0 0 0

Thursday, September 27, 2012 16:45:00 NB All 4 Lanes 159 5.7 126 27 5 1 0 5.7 5.3 51.1 57.4 0 0 0 6 17 42 56 29 8 1 0 0 0 0 0

Thursday, September 27, 2012 17:00:00 NB All 4 Lanes 181 6.2 149 28 4 0 0 5.0 4.7 52.3 57.3 0 0 0 3 7 40 78 45 6 2 0 0 0 0 0

Thursday, September 27, 2012 17:15:00 NB All 4 Lanes 172 6.3 135 32 3 2 0 5.2 4.9 50.7 56.7 0 0 0 3 21 52 57 31 7 1 0 0 0 0 0

Thursday, September 27, 2012 17:30:00 NB All 4 Lanes 166 5.9 133 30 2 1 0 5.4 5.1 51.4 56.5 0 0 2 1 8 55 57 32 11 0 0 0 0 0 0

Thursday, September 27, 2012 17:45:00 NB All 4 Lanes 158 5.5 124 29 4 1 0 5.7 5.4 52.2 57.5 0 0 0 1 13 38 62 36 6 0 2 0 0 0 0

Thursday, September 27, 2012 18:00:00 NB All 4 Lanes 170 6.1 124 40 5 1 0 5.3 5.0 51.7 58.1 0 0 0 7 14 37 71 28 10 3 0 0 0 0 0

Thursday, September 27, 2012 18:15:00 NB All 4 Lanes 171 6.3 136 27 7 1 0 5.3 4.9 51.1 56.7 0 0 0 8 16 45 61 28 10 3 0 0 0 0 0

Thursday, September 27, 2012 18:30:00 NB All 4 Lanes 156 5.5 131 22 3 0 0 5.8 5.5 50.6 56.5 0 0 0 2 24 47 52 21 8 0 2 0 0 0 0

Thursday, September 27, 2012 18:45:00 NB All 4 Lanes 136 4.7 112 21 2 1 0 6.6 6.3 52.0 57.0 0 0 0 0 7 42 51 29 5 2 0 0 0 0 0

Thursday, September 27, 2012 19:00:00 NB All 4 Lanes 92 3.4 69 18 4 1 0 9.8 9.5 50.7 55.5 0 0 0 2 10 27 35 15 2 1 0 0 0 0 0

Thursday, September 27, 2012 19:15:00 NB All 4 Lanes 94 3.3 75 17 1 1 0 9.6 9.3 51.2 57.3 0 0 0 1 16 29 24 16 7 0 0 1 0 0 0

Thursday, September 27, 2012 19:30:00 NB All 4 Lanes 79 2.9 66 10 3 0 0 11.4 11.1 49.1 53.8 0 0 3 4 7 29 29 3 4 0 0 0 0 0 0

Thursday, September 27, 2012 19:45:00 NB All 4 Lanes 101 3.6 85 15 0 1 0 8.9 8.6 50.7 57.0 0 0 0 5 10 33 32 14 6 1 0 0 0 0 0

Thursday, September 27, 2012 20:00:00 NB All 4 Lanes 69 2.6 58 8 1 2 0 13.0 12.7 50.6 57.0 0 0 2 3 8 21 14 14 6 1 0 0 0 0 0

Thursday, September 27, 2012 20:15:00 NB All 4 Lanes 71 2.4 60 9 2 0 0 12.7 12.4 51.6 59.0 0 0 1 2 10 15 22 13 6 2 0 0 0 0 0

Thursday, September 27, 2012 20:30:00 NB All 4 Lanes 65 2.3 58 6 0 1 0 13.8 13.5 51.5 57.5 0 0 0 1 8 17 23 12 4 0 0 0 0 0 0

Thursday, September 27, 2012 20:45:00 NB All 4 Lanes 63 2.6 50 7 3 3 0 14.3 13.9 50.1 58.0 0 0 2 0 12 15 22 8 3 1 0 0 0 0 0

Thursday, September 27, 2012 21:00:00 NB All 4 Lanes 75 2.8 63 9 2 1 0 12.0 11.7 49.9 56.0 0 0 1 2 11 28 21 7 5 0 0 0 0 0 0

Thursday, September 27, 2012 21:15:00 NB All 4 Lanes 62 2.2 56 6 0 0 0 14.5 14.2 49.1 56.0 0 0 0 2 15 21 14 6 3 1 0 0 0 0 0

Thursday, September 27, 2012 21:30:00 NB All 4 Lanes 65 2.3 59 6 0 0 0 13.8 13.5 49.6 55.7 0 0 0 2 16 18 17 8 4 0 0 0 0 0 0

Thursday, September 27, 2012 21:45:00 NB All 4 Lanes 54 2.0 43 9 2 0 0 16.7 16.3 48.9 56.0 0 0 0 4 11 17 11 7 4 0 0 0 0 0 0

Thursday, September 27, 2012 22:00:00 NB All 4 Lanes 40 1.4 35 5 0 0 0 22.5 22.2 51.8 59.0 0 0 0 2 4 7 17 7 1 1 1 0 0 0 0

Thursday, September 27, 2012 22:15:00 NB All 4 Lanes 45 1.6 37 6 2 0 0 20.0 19.7 51.6 57.0 0 0 1 0 5 13 12 9 4 1 0 0 0 0 0

Thursday, September 27, 2012 22:30:00 NB All 4 Lanes 36 1.3 25 10 1 0 0 25.0 24.7 51.7 58.0 0 0 0 0 7 8 7 13 1 0 0 0 0 0 0

Thursday, September 27, 2012 22:45:00 NB All 4 Lanes 34 1.2 30 4 0 0 0 26.5 26.2 49.2 54.0 0 0 0 1 9 9 11 4 0 0 0 0 0 0 0

Thursday, September 27, 2012 23:00:00 NB All 4 Lanes 12 0.4 10 2 0 0 0 75.0 74.7 51.3 53.0 0 0 0 0 2 3 5 1 0 1 0 0 0 0 0

Thursday, September 27, 2012 23:15:00 NB All 4 Lanes 32 1.3 25 4 1 2 0 28.1 27.7 48.3 55.0 0 0 1 3 6 10 7 3 2 0 0 0 0 0 0

Thursday, September 27, 2012 23:30:00 NB All 4 Lanes 24 1.0 20 2 1 1 0 37.5 37.1 48.0 52.0 0 0 0 1 8 5 8 1 1 0 0 0 0 0 0

Thursday, September 27, 2012 23:45:00 NB All 4 Lanes 20 0.7 18 2 0 0 0 45.0 44.7 51.7 58.0 0 0 0 0 1 8 6 4 1 0 0 0 0 0 0

Totals 8427 3.3 6386 1483 414 146 1 33.8 33.4 50.5 56.4 12 8 64 260 949 2333 2837 1438 424 77 18 5 2 0 0

Vehicle Classification Speed



Route 24 NB offramp onto

Route 104  

City, State: Bridgewater, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 R-1  

Date: Thursday 9/27/12  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:15 AM 719 6.6 578 99 31 11 0 5.1 4.8

MID-DAY 10:15 AM 393 4.1 277 60 40 15 1 9.2 8.8

PM 3:45 PM 764 7.2 568 157 32 7 0 4.7 4.4

Vehicle Classification



Route 24 NB offramp onto

Route 104 Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 R-1 8,9,10: Trailer Trucks

Date: Friday 9/28/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, September 28, 2012 0:00:00 NB All 4 Lanes 14 0.5 12 1 1 0 0 64.3 64.0 51.4 54.0 0 0 0 0 1 2 9 2 0 0 0 0 0 0 0

Friday, September 28, 2012 0:15:00 NB All 4 Lanes 17 0.7 13 3 0 1 0 52.9 52.6 52.0 56.0 0 0 0 0 1 5 5 4 2 0 0 0 0 0 0

Friday, September 28, 2012 0:30:00 NB All 4 Lanes 11 0.4 10 1 0 0 0 81.8 81.5 48.6 57.0 0 0 0 2 2 2 3 2 0 0 0 0 0 0 0

Friday, September 28, 2012 0:45:00 NB All 4 Lanes 10 0.4 7 3 0 0 0 90.0 89.7 48.5 51.0 0 0 0 0 2 4 4 0 0 0 0 0 0 0 0

Friday, September 28, 2012 1:00:00 NB All 4 Lanes 12 0.5 9 2 1 0 0 75.0 74.6 46.6 55.0 0 0 0 3 3 3 1 0 1 1 0 0 0 0 0

Friday, September 28, 2012 1:15:00 NB All 4 Lanes 10 0.4 7 2 0 1 0 90.0 89.6 50.8 59.0 0 0 0 0 0 5 3 1 1 0 0 0 0 0 0

Friday, September 28, 2012 1:30:00 NB All 4 Lanes 4 0.1 3 1 0 0 0 225.0 224.7 56.7 64.0 0 0 0 0 0 1 2 0 1 0 0 0 0 0 0

Friday, September 28, 2012 1:45:00 NB All 4 Lanes 13 0.5 10 3 0 0 0 69.2 68.9 46.3 51.0 0 0 0 1 4 5 3 0 0 0 0 0 0 0 0

Friday, September 28, 2012 2:00:00 NB All 4 Lanes 3 0.1 2 1 0 0 0 300.0 299.7 54.0 65.0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0

Friday, September 28, 2012 2:15:00 NB All 4 Lanes 5 0.2 5 0 0 0 0 180.0 179.7 48.5 52.0 0 0 0 0 2 0 2 1 0 0 0 0 0 0 0

Friday, September 28, 2012 2:30:00 NB All 4 Lanes 9 0.4 4 3 2 0 0 100.0 99.6 50.2 63.0 0 0 1 0 2 2 1 1 2 0 0 0 0 0 0

Friday, September 28, 2012 2:45:00 NB All 4 Lanes 2 0.1 1 1 0 0 0 450.0 449.6 39.1 40.0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0

Friday, September 28, 2012 3:00:00 NB All 4 Lanes 5 0.2 4 1 0 0 0 180.0 179.7 49.9 54.0 0 0 0 0 0 3 2 0 0 0 0 0 0 0 0

Friday, September 28, 2012 3:15:00 NB All 4 Lanes 3 0.1 3 0 0 0 0 300.0 299.7 46.2 50.0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0

Friday, September 28, 2012 3:30:00 NB All 4 Lanes 3 0.2 1 1 0 1 0 300.0 299.3 50.4 56.0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0

Friday, September 28, 2012 3:45:00 NB All 4 Lanes 4 0.2 2 0 2 0 0 225.0 224.5 48.2 50.0 0 0 0 1 0 2 0 0 1 0 0 0 0 0 0

Friday, September 28, 2012 4:00:00 NB All 4 Lanes 5 0.2 3 1 1 0 0 180.0 179.7 50.9 56.0 0 0 0 1 0 1 1 2 0 0 0 0 0 0 0

Friday, September 28, 2012 4:15:00 NB All 4 Lanes 5 0.2 5 0 0 0 0 180.0 179.7 51.4 61.0 0 0 0 0 2 1 0 0 2 0 0 0 0 0 0

Friday, September 28, 2012 4:30:00 NB All 4 Lanes 6 0.2 4 2 0 0 0 150.0 149.7 47.6 51.0 0 0 0 0 2 2 2 0 0 0 0 0 0 0 0

Friday, September 28, 2012 4:45:00 NB All 4 Lanes 20 1.1 11 3 4 2 0 45.0 44.5 46.1 53.0 0 0 1 3 5 5 4 1 1 0 0 0 0 0 0

Friday, September 28, 2012 5:00:00 NB All 4 Lanes 21 0.8 13 5 3 0 0 42.9 42.5 52.4 60.0 0 0 0 0 0 9 7 2 3 0 0 0 0 0 0

Friday, September 28, 2012 5:15:00 NB All 4 Lanes 37 1.6 17 13 5 2 0 24.3 23.9 52.5 57.8 0 0 0 0 5 7 10 11 4 0 0 0 0 0 0

Friday, September 28, 2012 5:30:00 NB All 4 Lanes 42 1.5 24 16 2 0 0 21.4 21.1 52.0 59.0 0 0 0 0 6 10 13 9 4 0 0 0 0 0 0

Friday, September 28, 2012 5:45:00 NB All 4 Lanes 49 1.9 27 19 2 1 0 18.4 18.0 50.9 56.5 0 0 1 0 8 8 22 9 1 0 0 0 0 0 0

Friday, September 28, 2012 6:00:00 NB All 4 Lanes 68 2.7 43 18 5 2 0 13.2 12.9 51.4 57.5 0 0 0 4 10 14 23 12 4 0 0 0 0 1 0

Friday, September 28, 2012 6:15:00 NB All 4 Lanes 73 2.9 43 21 7 2 0 12.3 12.0 50.5 55.5 0 0 0 1 14 15 30 8 5 0 0 0 0 0 0

Friday, September 28, 2012 6:30:00 NB All 4 Lanes 81 3.1 56 22 2 1 0 11.1 10.8 50.2 55.8 0 0 0 1 19 21 23 14 1 2 0 0 0 0 0

Friday, September 28, 2012 6:45:00 NB All 4 Lanes 115 4.4 84 19 11 1 0 7.8 7.5 50.3 56.4 0 0 0 1 15 44 33 19 3 0 0 0 0 0 0

Friday, September 28, 2012 7:00:00 NB All 4 Lanes 137 5.4 104 28 2 3 0 6.6 6.2 48.6 55.3 0 0 4 11 22 40 39 20 1 0 0 0 0 0 0

Friday, September 28, 2012 7:15:00 NB All 4 Lanes 170 6.3 139 24 5 2 0 5.3 5.0 49.9 54.4 0 0 0 4 22 57 67 17 3 0 0 0 0 0 0

Friday, September 28, 2012 7:30:00 NB All 4 Lanes 179 6.5 151 22 3 3 0 5.0 4.7 50.1 56.0 0 0 0 4 27 64 52 20 11 0 1 0 0 0 0

Friday, September 28, 2012 7:45:00 NB All 4 Lanes 165 5.9 132 26 6 1 0 5.5 5.1 51.6 57.0 0 0 0 2 13 41 70 34 4 1 0 0 0 0 0

Friday, September 28, 2012 8:00:00 NB All 4 Lanes 140 5.5 102 27 7 4 0 6.4 6.1 50.3 56.0 0 0 0 1 20 49 45 20 5 0 0 0 0 0 0

Friday, September 28, 2012 8:15:00 NB All 4 Lanes 138 5.2 101 23 11 3 0 6.5 6.2 51.6 56.6 0 0 0 2 11 45 50 20 9 1 0 0 0 0 0

Friday, September 28, 2012 8:30:00 NB All 4 Lanes 141 5.0 119 17 4 1 0 6.4 6.1 51.6 57.4 0 0 0 0 10 48 52 24 7 0 0 0 0 0 0

Friday, September 28, 2012 8:45:00 NB All 4 Lanes 143 5.7 105 23 12 3 0 6.3 5.9 50.7 57.2 0 0 5 8 14 28 48 30 9 0 0 1 0 0 0

Friday, September 28, 2012 9:00:00 NB All 4 Lanes 127 4.9 96 21 6 4 0 7.1 6.7 51.4 56.8 0 1 0 0 12 38 47 19 9 1 0 0 0 0 0

Friday, September 28, 2012 9:15:00 NB All 4 Lanes 111 4.2 81 20 10 0 0 8.1 7.8 50.6 56.2 0 0 0 4 14 34 36 17 6 0 0 0 0 0 0

Friday, September 28, 2012 9:30:00 NB All 4 Lanes 91 3.4 71 13 7 0 0 9.9 9.6 50.1 54.3 0 0 0 5 9 28 39 8 1 0 0 1 0 0 0

Friday, September 28, 2012 9:45:00 NB All 4 Lanes 120 4.7 95 18 4 3 0 7.5 7.2 48.8 54.2 0 0 1 7 25 35 38 9 2 2 1 0 0 0 0

Friday, September 28, 2012 10:00:00 NB All 4 Lanes 99 4.2 70 18 6 5 0 9.1 8.7 49.5 56.7 0 0 0 9 14 26 31 16 3 0 0 0 0 0 0

Friday, September 28, 2012 10:15:00 NB All 4 Lanes 70 2.8 49 14 6 1 0 12.9 12.5 49.8 56.7 0 0 0 6 11 17 23 7 6 0 0 0 0 0 0

Friday, September 28, 2012 10:30:00 NB All 4 Lanes 79 3.5 54 15 5 5 0 11.4 11.0 49.8 57.2 0 0 2 2 13 25 18 16 2 1 0 0 0 0 0

Friday, September 28, 2012 10:45:00 NB All 4 Lanes 101 4.5 66 18 11 6 0 8.9 8.5 49.6 57.6 0 2 4 5 16 20 27 20 5 2 0 0 0 0 0

Friday, September 28, 2012 11:00:00 NB All 4 Lanes 96 3.6 71 19 5 1 0 9.4 9.0 50.9 57.0 1 0 0 1 17 24 34 12 4 2 0 1 0 0 0

Friday, September 28, 2012 11:15:00 NB All 4 Lanes 81 3.2 56 19 2 4 0 11.1 10.8 52.0 58.0 0 0 2 2 6 16 28 19 7 1 0 0 0 0 0

Friday, September 28, 2012 11:30:00 NB All 4 Lanes 79 3.3 53 17 6 3 0 11.4 11.0 50.2 56.0 0 0 1 2 11 25 23 14 3 0 0 0 0 0 0

Friday, September 28, 2012 11:45:00 NB All 4 Lanes 85 3.4 59 21 3 2 0 10.6 10.2 49.4 55.3 0 0 0 5 15 31 21 10 1 1 1 0 0 0 0

Friday, September 28, 2012 12:00:00 NB All 4 Lanes 101 3.9 77 14 8 2 0 8.9 8.6 51.4 56.3 0 1 0 3 8 26 40 16 5 1 1 0 0 0 0

Vehicle Classification Speed



Route 24 NB offramp onto

Route 104 Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 R-1 8,9,10: Trailer Trucks

Date: Friday 9/28/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Friday, September 28, 2012 12:15:00 NB All 4 Lanes 88 3.7 60 18 5 5 0 10.2 9.8 51.2 57.0 0 0 1 2 14 16 34 14 5 2 0 0 0 0 0

Friday, September 28, 2012 12:30:00 NB All 4 Lanes 104 4.1 79 16 6 3 0 8.7 8.3 50.8 56.3 0 0 1 2 18 22 39 17 3 2 0 0 0 0 0

Friday, September 28, 2012 12:45:00 NB All 4 Lanes 86 3.6 63 13 7 3 0 10.5 10.1 50.0 55.0 0 0 0 2 10 31 30 12 1 0 0 0 0 0 0

Friday, September 28, 2012 13:00:00 NB All 4 Lanes 97 3.8 74 15 6 2 0 9.3 8.9 49.8 56.3 0 0 1 5 18 24 26 19 2 2 0 0 0 0 0

Friday, September 28, 2012 13:15:00 NB All 4 Lanes 88 3.6 58 24 4 2 0 10.2 9.9 49.6 54.8 0 0 0 5 12 25 33 11 0 2 0 0 0 0 0

Friday, September 28, 2012 13:30:00 NB All 4 Lanes 100 4.0 62 27 10 1 0 9.0 8.6 50.2 56.3 0 0 3 1 9 36 35 12 3 0 1 0 0 0 0

Friday, September 28, 2012 13:45:00 NB All 4 Lanes 86 3.4 56 25 3 2 0 10.5 10.1 49.7 56.9 0 0 6 6 6 19 18 25 5 1 0 0 0 0 0

Friday, September 28, 2012 14:00:00 NB All 4 Lanes 102 4.5 72 18 6 6 0 8.8 8.4 48.3 54.4 0 0 3 6 18 32 31 10 2 0 0 0 0 0 0

Friday, September 28, 2012 14:15:00 NB All 4 Lanes 100 3.9 72 22 4 2 0 9.0 8.6 49.7 56.0 0 0 0 4 18 34 25 17 1 0 1 0 0 0 0

Friday, September 28, 2012 14:30:00 NB All 4 Lanes 119 5.0 81 24 12 2 0 7.6 7.2 46.6 51.9 0 2 1 13 27 40 26 9 1 0 0 0 0 0 0

Friday, September 28, 2012 14:45:00 NB All 4 Lanes 164 6.2 120 36 8 0 0 5.5 5.1 49.5 56.0 0 0 0 5 32 53 44 27 3 0 0 0 0 0 0

Friday, September 28, 2012 15:00:00 NB All 4 Lanes 142 5.9 100 27 12 3 0 6.3 6.0 48.1 53.0 0 0 0 7 29 58 35 7 5 1 0 0 0 0 0

Friday, September 28, 2012 15:15:00 NB All 4 Lanes 131 5.1 105 20 3 3 0 6.9 6.5 48.2 53.7 0 0 1 10 26 40 38 11 5 0 0 0 0 0 0

Friday, September 28, 2012 15:30:00 NB All 4 Lanes 148 5.9 113 24 9 2 0 6.1 5.7 48.1 54.0 0 1 2 5 38 43 44 12 3 0 0 0 0 0 0

Friday, September 28, 2012 15:45:00 NB All 4 Lanes 165 6.9 111 36 16 2 0 5.5 5.1 47.6 51.8 0 0 0 10 42 67 32 13 0 0 0 0 1 0 0

Friday, September 28, 2012 16:00:00 NB All 4 Lanes 143 5.8 100 31 10 2 0 6.3 5.9 48.1 53.8 0 0 5 6 23 57 37 13 2 0 0 0 0 0 0

Friday, September 28, 2012 16:15:00 NB All 4 Lanes 154 6.1 108 36 10 0 0 5.8 5.5 46.7 50.6 0 0 1 7 47 72 22 5 0 0 0 0 0 0 0

Friday, September 28, 2012 16:30:00 NB All 4 Lanes 194 7.8 153 31 9 1 0 4.6 4.3 45.6 51.4 0 2 3 31 50 63 33 10 2 0 0 0 0 0 0

Friday, September 28, 2012 16:45:00 NB All 4 Lanes 163 6.4 129 26 4 4 0 5.5 5.2 48.0 52.6 0 0 3 10 28 60 48 13 1 0 0 0 0 0 0

Friday, September 28, 2012 17:00:00 NB All 4 Lanes 177 6.6 148 24 3 2 0 5.1 4.8 48.0 52.4 0 0 0 5 37 77 47 9 2 0 0 0 0 0 0

Friday, September 28, 2012 17:15:00 NB All 4 Lanes 187 7.3 141 38 7 1 0 4.8 4.5 46.2 51.8 0 0 6 22 41 78 29 9 2 0 0 0 0 0 0

Friday, September 28, 2012 17:30:00 NB All 4 Lanes 164 7.1 104 35 23 2 0 5.5 5.1 44.7 50.7 0 0 3 28 55 50 25 2 1 0 0 0 0 0 0

Friday, September 28, 2012 17:45:00 NB All 4 Lanes 163 7.0 103 42 16 2 0 5.5 5.1 44.0 49.0 0 1 6 27 63 49 11 5 1 0 0 0 0 0 0

Friday, September 28, 2012 18:00:00 NB All 4 Lanes 164 6.8 111 34 18 1 0 5.5 5.1 45.6 50.0 0 0 1 20 54 63 19 6 1 0 0 0 0 0 0

Friday, September 28, 2012 18:15:00 NB All 4 Lanes 163 6.2 143 16 2 2 0 5.5 5.2 46.2 52.2 0 1 2 12 57 58 20 10 3 0 0 0 0 0 0

Friday, September 28, 2012 18:30:00 NB All 4 Lanes 141 5.4 113 24 3 1 0 6.4 6.0 45.8 51.5 0 0 3 16 39 50 29 4 0 0 0 0 0 0 0

Friday, September 28, 2012 18:45:00 NB All 4 Lanes 127 4.8 104 21 2 0 0 7.1 6.7 45.9 51.8 0 0 1 18 43 32 26 5 1 0 1 0 0 0 0

Friday, September 28, 2012 19:00:00 NB All 4 Lanes 100 3.8 83 14 3 0 0 9.0 8.7 46.2 51.0 0 0 0 6 37 34 21 1 1 0 0 0 0 0 0

Friday, September 28, 2012 19:15:00 NB All 4 Lanes 101 4.1 83 14 3 1 0 8.9 8.5 44.1 50.0 0 0 7 16 32 29 13 4 0 0 0 0 0 0 0

Friday, September 28, 2012 19:30:00 NB All 4 Lanes 78 3.0 65 12 1 0 0 11.5 11.2 46.0 51.0 0 0 2 7 22 32 10 4 1 0 0 0 0 0 0

Friday, September 28, 2012 19:45:00 NB All 4 Lanes 79 3.0 72 7 0 0 0 11.4 11.1 45.2 51.0 0 0 1 17 21 26 12 2 0 0 0 0 0 0 0

Friday, September 28, 2012 20:00:00 NB All 4 Lanes 74 3.0 48 20 6 0 0 12.2 11.8 45.7 50.8 0 0 0 13 21 25 12 1 1 1 0 0 0 0 0

Friday, September 28, 2012 20:15:00 NB All 4 Lanes 60 2.6 34 17 9 0 0 15.0 14.6 43.0 49.0 0 0 5 12 21 14 8 0 0 0 0 0 0 0 0

Friday, September 28, 2012 20:30:00 NB All 4 Lanes 61 2.4 45 13 3 0 0 14.8 14.4 45.6 51.3 0 1 4 3 17 20 16 0 0 0 0 0 0 0 0

Friday, September 28, 2012 20:45:00 NB All 4 Lanes 54 2.2 50 3 0 1 0 16.7 16.3 42.7 48.5 0 0 2 17 19 13 2 1 0 0 0 0 0 0 0

Friday, September 28, 2012 21:00:00 NB All 4 Lanes 62 2.3 60 2 0 0 0 14.5 14.2 45.6 52.0 0 0 2 10 19 18 9 3 1 0 0 0 0 0 0

Friday, September 28, 2012 21:15:00 NB All 4 Lanes 56 2.2 47 7 1 1 0 16.1 15.7 46.1 53.0 0 0 2 6 18 15 12 3 0 0 0 0 0 0 0

Friday, September 28, 2012 21:30:00 NB All 4 Lanes 58 2.4 50 6 2 0 0 15.5 15.1 44.5 50.3 0 3 2 6 20 17 7 3 0 0 0 0 0 0 0

Friday, September 28, 2012 21:45:00 NB All 4 Lanes 51 1.9 47 4 0 0 0 17.6 17.3 45.8 50.5 0 0 0 6 15 20 9 1 0 0 0 0 0 0 0

Friday, September 28, 2012 22:00:00 NB All 4 Lanes 51 2.1 49 1 0 1 0 17.6 17.3 42.8 49.0 0 0 2 14 18 12 5 0 0 0 0 0 0 0 0

Friday, September 28, 2012 22:15:00 NB All 4 Lanes 64 2.7 52 9 2 1 0 14.1 13.7 44.3 52.3 0 1 4 11 20 15 11 1 1 0 0 0 0 0 0

Friday, September 28, 2012 22:30:00 NB All 4 Lanes 54 2.2 50 3 0 1 0 16.7 16.3 44.0 50.5 0 0 0 11 25 8 10 0 0 0 0 0 0 0 0

Friday, September 28, 2012 22:45:00 NB All 4 Lanes 47 1.9 33 11 3 0 0 19.1 18.8 43.8 51.0 0 0 1 14 12 8 11 1 0 0 0 0 0 0 0

Friday, September 28, 2012 23:00:00 NB All 4 Lanes 35 1.6 20 9 6 0 0 25.7 25.3 43.4 49.0 0 0 3 8 11 11 1 1 0 0 0 0 0 0 0

Friday, September 28, 2012 23:15:00 NB All 4 Lanes 48 2.0 38 8 2 0 0 18.8 18.4 43.1 50.0 0 0 2 15 16 8 7 0 0 0 0 0 0 0 0

Friday, September 28, 2012 23:30:00 NB All 4 Lanes 22 0.9 13 6 3 0 0 40.9 40.5 44.9 53.0 0 0 0 5 8 4 3 2 0 0 0 0 0 0 0

Friday, September 28, 2012 23:45:00 NB All 4 Lanes 28 1.1 24 4 0 0 0 32.1 31.8 44.2 48.5 0 0 1 5 11 9 1 1 0 0 0 0 0 0 0

Totals 7943 3.3 5920 1455 439 132 0 43.8 43.4 48.3 54.1 1 16 115 590 1654 2476 2049 803 200 27 7 3 1 1 0

SpeedVehicle Classification



Route 24 NB offramp onto

Route 104  

City, State: Bridgewater, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 R-1  

Date: Friday 9/28/12  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 7:15 AM 654 6.1 524 99 21 10 0 5.6 5.2

MID-DAY 12:00 PM 379 3.8 279 64 26 13 0 9.6 9.2

PM 4:30 PM 721 7.0 571 119 23 8 0 5.0 4.7

Vehicle Classification



Route 24 NB offramp onto

Route 104 Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 R-1 8,9,10: Trailer Trucks

Date: Saturday 9/29/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, September 29, 2012 0:00:00 NB All 4 Lanes 23 0.9 21 2 0 0 0 39.1 38.8 45.6 52.0 0 0 1 2 8 8 2 2 0 0 0 0 0 0 0

Saturday, September 29, 2012 0:15:00 NB All 4 Lanes 30 1.2 25 4 1 0 0 30.0 29.6 45.9 52.5 0 0 0 2 13 8 6 1 0 0 0 0 0 0 0

Saturday, September 29, 2012 0:30:00 NB All 4 Lanes 15 0.6 15 0 0 0 0 60.0 59.7 46.4 54.0 0 0 0 2 5 5 2 1 0 0 0 0 0 0 0

Saturday, September 29, 2012 0:45:00 NB All 4 Lanes 24 0.9 19 5 0 0 0 37.5 37.2 45.0 50.0 0 0 1 2 8 9 3 1 0 0 0 0 0 0 0

Saturday, September 29, 2012 1:00:00 NB All 4 Lanes 18 0.8 13 2 3 0 0 50.0 49.6 43.1 50.0 0 0 2 4 6 3 3 0 0 0 0 0 0 0 0

Saturday, September 29, 2012 1:15:00 NB All 4 Lanes 22 0.8 20 2 0 0 0 40.9 40.6 47.2 52.0 0 0 0 2 5 11 3 0 1 0 0 0 0 0 0

Saturday, September 29, 2012 1:30:00 NB All 4 Lanes 15 0.6 13 2 0 0 0 60.0 59.6 42.5 51.5 0 2 0 5 3 2 2 1 0 0 0 0 0 0 0

Saturday, September 29, 2012 1:45:00 NB All 4 Lanes 11 0.4 9 2 0 0 0 81.8 81.5 47.6 54.0 0 0 0 1 2 5 2 1 0 0 0 0 0 0 0

Saturday, September 29, 2012 2:00:00 NB All 4 Lanes 11 0.5 9 1 0 1 0 81.8 81.4 46.1 50.0 0 0 0 4 1 4 1 0 1 0 0 0 0 0 0

Saturday, September 29, 2012 2:15:00 NB All 4 Lanes 10 0.4 9 0 1 0 0 90.0 89.7 48.1 50.0 0 0 0 1 4 4 0 0 0 1 0 0 0 0 0

Saturday, September 29, 2012 2:30:00 NB All 4 Lanes 15 0.5 13 2 0 0 0 60.0 59.7 47.5 54.0 0 0 0 3 2 3 5 2 0 0 0 0 0 0 0

Saturday, September 29, 2012 2:45:00 NB All 4 Lanes 11 0.4 10 0 1 0 0 81.8 81.5 47.0 55.0 0 0 0 2 3 2 2 2 0 0 0 0 0 0 0

Saturday, September 29, 2012 3:00:00 NB All 4 Lanes 7 0.3 6 0 1 0 0 128.6 128.2 42.5 47.5 0 0 1 1 3 2 0 0 0 0 0 0 0 0 0

Saturday, September 29, 2012 3:15:00 NB All 4 Lanes 7 0.3 5 2 0 0 0 128.6 128.2 42.8 47.0 0 0 1 1 3 1 1 0 0 0 0 0 0 0 0

Saturday, September 29, 2012 3:30:00 NB All 4 Lanes 4 0.3 3 0 0 1 0 225.0 224.4 38.7 40.0 0 0 0 3 1 0 0 0 0 0 0 0 0 0 0

Saturday, September 29, 2012 3:45:00 NB All 4 Lanes 5 0.2 5 0 0 0 0 180.0 179.7 44.6 48.0 0 0 0 2 0 2 0 1 0 0 0 0 0 0 0

Saturday, September 29, 2012 4:00:00 NB All 4 Lanes 6 0.2 5 0 1 0 0 150.0 149.7 51.2 54.0 0 0 0 0 1 1 3 0 1 0 0 0 0 0 0

Saturday, September 29, 2012 4:15:00 NB All 4 Lanes 8 0.4 7 0 0 1 0 112.5 112.0 39.7 42.0 0 0 1 3 4 0 0 0 0 0 0 0 0 0 0

Saturday, September 29, 2012 4:30:00 NB All 4 Lanes 2 0.1 1 1 0 0 0 450.0 449.7 45.9 48.0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0

Saturday, September 29, 2012 4:45:00 NB All 4 Lanes 5 0.2 4 1 0 0 0 180.0 179.7 47.5 54.0 0 0 0 1 1 1 2 0 0 0 0 0 0 0 0

Saturday, September 29, 2012 5:00:00 NB All 4 Lanes 16 0.7 11 4 1 0 0 56.3 55.8 45.2 54.0 1 1 0 2 1 5 6 0 0 0 0 0 0 0 0

Saturday, September 29, 2012 5:15:00 NB All 4 Lanes 18 0.8 10 6 2 0 0 50.0 49.6 44.1 50.5 0 0 2 1 9 2 4 0 0 0 0 0 0 0 0

Saturday, September 29, 2012 5:30:00 NB All 4 Lanes 18 0.8 10 7 0 1 0 50.0 49.6 45.2 51.5 0 0 0 4 6 4 3 0 1 0 0 0 0 0 0

Saturday, September 29, 2012 5:45:00 NB All 4 Lanes 15 0.8 7 4 3 1 0 60.0 59.5 44.5 48.8 0 0 0 1 7 6 1 0 0 0 0 0 0 0 0

Saturday, September 29, 2012 6:00:00 NB All 4 Lanes 19 0.7 11 6 2 0 0 47.4 47.0 48.4 56.5 0 0 1 1 3 7 2 4 1 0 0 0 0 0 0

Saturday, September 29, 2012 6:15:00 NB All 4 Lanes 18 0.7 11 5 2 0 0 50.0 49.6 47.7 52.0 0 0 0 2 4 6 4 2 0 0 0 0 0 0 0

Saturday, September 29, 2012 6:30:00 NB All 4 Lanes 32 1.2 22 8 2 0 0 28.1 27.8 47.8 54.0 0 0 0 4 6 11 7 2 0 2 0 0 0 0 0

Saturday, September 29, 2012 6:45:00 NB All 4 Lanes 31 1.4 21 7 1 2 0 29.0 28.6 46.8 53.5 0 0 3 0 8 8 11 1 0 0 0 0 0 0 0

Saturday, September 29, 2012 7:00:00 NB All 4 Lanes 39 1.6 29 6 3 1 0 23.1 22.7 49.3 55.0 0 0 0 2 8 10 13 6 0 0 0 0 0 0 0

Saturday, September 29, 2012 7:15:00 NB All 4 Lanes 58 2.2 43 11 4 0 0 15.5 15.2 49.6 54.0 0 0 0 2 9 19 18 7 2 1 0 0 0 0 0

Saturday, September 29, 2012 7:30:00 NB All 4 Lanes 26 0.9 22 3 1 0 0 34.6 34.3 49.3 53.0 0 0 0 0 5 12 5 3 1 0 0 0 0 0 0

Saturday, September 29, 2012 7:45:00 NB All 4 Lanes 48 2.2 35 8 4 1 0 18.8 18.3 46.7 54.3 0 0 6 6 3 10 20 2 1 0 0 0 0 0 0

Saturday, September 29, 2012 8:00:00 NB All 4 Lanes 57 2.1 42 13 1 1 0 15.8 15.5 51.1 57.4 0 0 0 0 6 22 17 9 2 1 0 0 0 0 0

Saturday, September 29, 2012 8:15:00 NB All 4 Lanes 43 1.5 31 12 0 0 0 20.9 20.6 50.3 56.5 0 0 0 0 6 18 10 5 4 0 0 0 0 0 0

Saturday, September 29, 2012 8:30:00 NB All 4 Lanes 48 2.0 38 4 5 1 0 18.8 18.4 50.0 55.7 0 0 1 2 8 13 15 5 4 0 0 0 0 0 0

Saturday, September 29, 2012 8:45:00 NB All 4 Lanes 69 2.5 53 13 3 0 0 13.0 12.7 52.7 58.0 0 0 0 0 7 16 23 14 7 2 0 0 0 0 0

Saturday, September 29, 2012 9:00:00 NB All 4 Lanes 74 2.8 54 14 5 1 0 12.2 11.8 50.2 56.4 0 0 1 2 12 15 28 14 2 0 0 0 0 0 0

Saturday, September 29, 2012 9:15:00 NB All 4 Lanes 69 2.5 52 13 4 0 0 13.0 12.7 50.5 57.0 0 0 0 1 6 27 19 15 1 0 0 0 0 0 0

Saturday, September 29, 2012 9:30:00 NB All 4 Lanes 69 2.5 50 14 5 0 0 13.0 12.7 52.8 58.5 0 0 0 0 7 12 27 17 4 2 0 0 0 0 0

Saturday, September 29, 2012 9:45:00 NB All 4 Lanes 81 2.8 62 14 5 0 0 11.1 10.8 53.2 59.2 0 0 0 0 3 17 32 20 8 1 0 0 0 0 0

Saturday, September 29, 2012 10:00:00 NB All 4 Lanes 82 3.1 64 12 5 1 0 11.0 10.6 50.2 55.5 0 0 2 4 8 22 32 11 1 1 0 0 1 0 0

Saturday, September 29, 2012 10:15:00 NB All 4 Lanes 73 3.0 52 15 3 3 0 12.3 12.0 50.3 56.8 0 0 2 2 8 20 23 16 2 0 0 0 0 0 0

Saturday, September 29, 2012 10:30:00 NB All 4 Lanes 73 2.6 49 20 4 0 0 12.3 12.0 53.5 59.7 0 0 0 1 1 15 35 12 7 2 0 0 0 0 0

Saturday, September 29, 2012 10:45:00 NB All 4 Lanes 82 3.0 62 15 5 0 0 11.0 10.6 51.5 57.0 0 0 0 1 6 26 31 12 4 2 0 0 0 0 0

Saturday, September 29, 2012 11:00:00 NB All 4 Lanes 105 3.9 82 17 5 1 0 8.6 8.2 49.8 55.7 0 0 0 9 10 33 35 11 7 0 0 0 0 0 0

Saturday, September 29, 2012 11:15:00 NB All 4 Lanes 77 3.0 63 8 3 3 0 11.7 11.3 50.5 56.0 0 0 0 1 14 21 27 9 4 1 0 0 0 0 0

Saturday, September 29, 2012 11:30:00 NB All 4 Lanes 84 3.0 68 14 1 1 0 10.7 10.4 51.8 57.4 0 0 0 0 5 29 26 18 4 2 0 0 0 0 0

Saturday, September 29, 2012 11:45:00 NB All 4 Lanes 108 3.7 87 20 1 0 0 8.3 8.0 51.7 57.2 0 0 0 1 12 24 40 26 4 1 0 0 0 0 0

Saturday, September 29, 2012 12:00:00 NB All 4 Lanes 92 3.3 74 12 5 1 0 9.8 9.5 50.9 56.3 0 0 0 0 11 30 32 12 6 1 0 0 0 0 0

Vehicle Classification Speed



Route 24 NB offramp onto

Route 104 Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 R-1 8,9,10: Trailer Trucks

Date: Saturday 9/29/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Saturday, September 29, 2012 12:15:00 NB All 4 Lanes 85 2.9 69 15 1 0 0 10.6 10.3 51.1 56.3 0 0 0 1 5 27 36 13 3 0 0 0 0 0 0

Saturday, September 29, 2012 12:30:00 NB All 4 Lanes 117 4.4 99 13 2 3 0 7.7 7.4 50.7 57.0 0 0 0 0 16 40 36 22 3 0 0 0 0 0 0

Saturday, September 29, 2012 12:45:00 NB All 4 Lanes 116 4.0 97 15 4 0 0 7.8 7.4 51.4 55.7 0 0 0 0 7 46 42 14 7 0 0 0 0 0 0

Saturday, September 29, 2012 13:00:00 NB All 4 Lanes 110 3.9 92 15 1 2 0 8.2 7.9 52.1 57.2 0 0 0 1 5 32 41 25 4 2 0 0 0 0 0

Saturday, September 29, 2012 13:15:00 NB All 4 Lanes 106 3.7 91 13 1 1 0 8.5 8.2 51.9 58.0 0 0 0 0 12 31 37 17 8 1 0 0 0 0 0

Saturday, September 29, 2012 13:30:00 NB All 4 Lanes 99 3.4 77 18 4 0 0 9.1 8.8 52.3 58.0 0 0 0 1 14 25 26 22 6 4 1 0 0 0 0

Saturday, September 29, 2012 13:45:00 NB All 4 Lanes 95 3.3 80 12 2 1 0 9.5 9.2 52.6 59.4 0 0 0 1 7 25 30 21 8 2 1 0 0 0 0

Saturday, September 29, 2012 14:00:00 NB All 4 Lanes 90 3.4 70 18 1 1 0 10.0 9.7 50.5 57.8 0 0 1 4 12 30 18 19 5 1 0 0 0 0 0

Saturday, September 29, 2012 14:15:00 NB All 4 Lanes 95 3.3 79 15 1 0 0 9.5 9.2 51.8 58.0 0 0 0 0 11 25 28 25 5 1 0 0 0 0 0

Saturday, September 29, 2012 14:30:00 NB All 4 Lanes 100 3.5 82 17 0 1 0 9.0 8.7 51.4 57.2 0 0 0 0 13 24 42 15 6 0 0 0 0 0 0

Saturday, September 29, 2012 14:45:00 NB All 4 Lanes 100 3.5 82 17 1 0 0 9.0 8.7 50.7 56.5 0 0 2 2 15 26 33 15 7 0 0 0 0 0 0

Saturday, September 29, 2012 15:00:00 NB All 4 Lanes 103 3.6 83 20 0 0 0 8.7 8.4 50.3 56.0 0 0 0 2 14 37 31 16 1 2 0 0 0 0 0

Saturday, September 29, 2012 15:15:00 NB All 4 Lanes 102 3.6 87 13 2 0 0 8.8 8.5 50.5 55.5 0 0 0 4 9 39 32 12 5 1 0 0 0 0 0

Saturday, September 29, 2012 15:30:00 NB All 4 Lanes 99 3.4 87 12 0 0 0 9.1 8.8 50.8 56.3 0 0 0 0 10 32 40 16 1 0 0 0 0 0 0

Saturday, September 29, 2012 15:45:00 NB All 4 Lanes 105 3.7 88 16 1 0 0 8.6 8.3 51.0 57.0 0 0 1 0 10 38 33 16 7 0 0 0 0 0 0

Saturday, September 29, 2012 16:00:00 NB All 4 Lanes 131 4.8 105 21 3 2 0 6.9 6.5 51.1 57.0 0 0 0 6 15 39 33 31 5 1 0 1 0 0 0

Saturday, September 29, 2012 16:15:00 NB All 4 Lanes 105 3.8 89 11 3 2 0 8.6 8.2 50.8 57.0 0 0 0 0 15 33 36 17 4 0 0 0 0 0 0

Saturday, September 29, 2012 16:30:00 NB All 4 Lanes 109 3.9 93 14 2 0 0 8.3 7.9 50.6 57.2 0 0 1 3 16 31 35 18 5 0 0 0 0 0 0

Saturday, September 29, 2012 16:45:00 NB All 4 Lanes 125 4.4 107 16 2 0 0 7.2 6.9 50.3 57.0 0 0 0 4 17 41 37 20 5 1 0 0 0 0 0

Saturday, September 29, 2012 17:00:00 NB All 4 Lanes 103 3.5 88 14 1 0 0 8.7 8.4 52.4 57.8 0 0 0 0 7 25 43 21 7 0 0 0 0 0 0

Saturday, September 29, 2012 17:15:00 NB All 4 Lanes 103 3.6 87 15 0 1 0 8.7 8.4 51.1 55.6 0 0 0 2 10 29 41 13 6 2 0 0 0 0 0

Saturday, September 29, 2012 17:30:00 NB All 4 Lanes 101 3.6 87 10 2 2 0 8.9 8.6 51.2 57.2 0 0 0 3 10 33 29 21 5 0 0 0 0 0 0

Saturday, September 29, 2012 17:45:00 NB All 4 Lanes 109 3.8 84 23 2 0 0 8.3 7.9 51.1 56.7 0 0 0 1 10 39 33 16 9 0 1 0 0 0 0

Saturday, September 29, 2012 18:00:00 NB All 4 Lanes 109 3.9 91 15 2 1 0 8.3 7.9 50.7 56.6 0 0 0 3 17 31 36 19 3 0 0 0 0 0 0

Saturday, September 29, 2012 18:15:00 NB All 4 Lanes 95 3.3 81 13 1 0 0 9.5 9.2 50.9 57.0 0 0 0 1 12 33 27 12 4 6 0 0 0 0 0

Saturday, September 29, 2012 18:30:00 NB All 4 Lanes 82 3.0 70 8 4 0 0 11.0 10.6 50.3 56.0 0 0 0 2 14 20 30 14 2 0 0 0 0 0 0

Saturday, September 29, 2012 18:45:00 NB All 4 Lanes 90 3.1 75 14 1 0 0 10.0 9.7 51.4 57.3 0 0 0 0 12 26 28 17 7 0 0 0 0 0 0

Saturday, September 29, 2012 19:00:00 NB All 4 Lanes 85 3.0 74 10 1 0 0 10.6 10.3 50.5 56.5 0 0 0 4 12 25 30 7 3 2 2 0 0 0 0

Saturday, September 29, 2012 19:15:00 NB All 4 Lanes 97 3.5 81 14 2 0 0 9.3 9.0 50.2 56.7 0 0 0 4 15 33 21 13 9 1 1 0 0 0 0

Saturday, September 29, 2012 19:30:00 NB All 4 Lanes 94 3.3 77 16 1 0 0 9.6 9.3 50.0 54.7 0 0 0 1 15 35 30 8 4 0 1 0 0 0 0

Saturday, September 29, 2012 19:45:00 NB All 4 Lanes 68 2.6 53 11 3 1 0 13.2 12.9 49.9 57.0 0 0 0 3 11 24 16 11 3 0 0 0 0 0 0

Saturday, September 29, 2012 20:00:00 NB All 4 Lanes 87 3.1 73 14 0 0 0 10.3 10.0 49.7 57.2 2 1 0 1 15 28 22 13 2 1 1 1 0 0 0

Saturday, September 29, 2012 20:15:00 NB All 4 Lanes 85 3.0 72 12 1 0 0 10.6 10.3 49.9 54.5 0 0 0 0 12 32 33 7 1 0 0 0 0 0 0

Saturday, September 29, 2012 20:30:00 NB All 4 Lanes 72 2.6 61 10 0 1 0 12.5 12.2 50.7 55.3 0 0 0 1 9 25 24 9 2 2 0 0 0 0 0

Saturday, September 29, 2012 20:45:00 NB All 4 Lanes 63 2.1 54 9 0 0 0 14.3 14.0 52.2 59.3 0 0 0 1 4 19 19 13 6 1 0 0 0 0 0

Saturday, September 29, 2012 21:00:00 NB All 4 Lanes 74 2.5 60 12 2 0 0 12.2 11.9 52.5 59.0 0 0 0 0 3 18 30 16 7 0 0 0 0 0 0

Saturday, September 29, 2012 21:15:00 NB All 4 Lanes 73 2.8 63 7 2 1 0 12.3 12.0 48.8 54.5 0 0 1 3 15 27 17 8 0 0 2 0 0 0 0

Saturday, September 29, 2012 21:30:00 NB All 4 Lanes 56 2.0 49 7 0 0 0 16.1 15.7 47.7 51.8 0 0 0 5 14 22 12 2 1 0 0 0 0 0 0

Saturday, September 29, 2012 21:45:00 NB All 4 Lanes 62 2.3 53 8 0 1 0 14.5 14.2 48.3 53.8 0 0 0 3 14 23 14 5 3 0 0 0 0 0 0

Saturday, September 29, 2012 22:00:00 NB All 4 Lanes 59 2.1 54 4 0 1 0 15.3 14.9 50.5 56.0 0 0 0 0 11 13 24 9 2 0 0 0 0 0 0

Saturday, September 29, 2012 22:15:00 NB All 4 Lanes 46 1.6 40 5 1 0 0 19.6 19.3 50.8 56.5 0 0 0 1 8 15 11 9 1 0 0 0 0 1 0

Saturday, September 29, 2012 22:30:00 NB All 4 Lanes 47 1.7 42 5 0 0 0 19.1 18.8 48.5 53.0 0 0 0 2 13 14 13 4 0 1 0 0 0 0 0

Saturday, September 29, 2012 22:45:00 NB All 4 Lanes 43 1.5 39 4 0 0 0 20.9 20.6 49.9 53.7 0 0 0 0 6 18 16 2 0 0 1 0 0 0 0

Saturday, September 29, 2012 23:00:00 NB All 4 Lanes 47 1.6 43 4 0 0 0 19.1 18.8 49.1 54.5 0 0 0 1 11 16 13 5 1 0 0 0 0 0 0

Saturday, September 29, 2012 23:15:00 NB All 4 Lanes 21 0.7 20 1 0 0 0 42.9 42.5 50.0 58.0 0 0 0 0 3 9 4 4 1 0 0 0 0 0 0

Saturday, September 29, 2012 23:30:00 NB All 4 Lanes 41 1.4 36 5 0 0 0 22.0 21.6 51.2 60.3 0 0 0 0 6 17 9 2 7 0 0 0 0 0 0

Saturday, September 29, 2012 23:45:00 NB All 4 Lanes 41 1.4 39 2 0 0 0 22.0 21.6 50.5 58.0 0 0 0 0 8 10 13 8 2 0 0 0 0 0 0

Totals 5918 2.2 4830 897 150 44 0 36.6 36.2 49.2 54.9 3 4 31 161 793 1812 1867 907 273 52 11 2 1 1 0

Vehicle Classification Speed



Route 24 NB offramp onto

Route 104  

City, State: Bridgewater, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 R-1  

Date: Saturday 9/29/12  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 309 2.9 227 61 17 4 0 11.7 11.4

MID-DAY 12:15 PM 428 3.8 357 58 8 5 0 8.6 8.3

PM 4:00 PM 470 4.2 394 62 10 4 0 7.8 7.4

Vehicle Classification



Route 24 NB offramp onto

Route 104 Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 R-1 8,9,10: Trailer Trucks

Date:Sunday 9/30/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, September 30, 2012 0:00:00 NB All 4 Lanes 35 1.2 30 5 0 0 0 25.7 25.4 51.3 58.0 0 0 0 1 5 9 11 5 4 0 0 0 0 0 0

Sunday, September 30, 2012 0:15:00 NB All 4 Lanes 28 1.0 24 4 0 0 0 32.1 31.8 49.8 54.0 0 0 0 2 2 15 5 1 2 0 1 0 0 0 0

Sunday, September 30, 2012 0:30:00 NB All 4 Lanes 34 1.2 33 1 0 0 0 26.5 26.2 48.7 56.0 0 0 1 2 6 10 9 5 1 0 0 0 0 0 0

Sunday, September 30, 2012 0:45:00 NB All 4 Lanes 29 1.0 26 3 0 0 0 31.0 30.7 49.3 54.7 0 0 0 2 1 15 8 3 0 0 0 0 0 0 0

Sunday, September 30, 2012 1:00:00 NB All 4 Lanes 16 0.6 11 4 1 0 0 56.3 55.9 52.6 61.0 0 0 0 0 2 6 3 2 2 1 0 0 0 0 0

Sunday, September 30, 2012 1:15:00 NB All 4 Lanes 18 0.6 16 2 0 0 0 50.0 49.7 50.1 56.0 0 0 0 0 3 7 4 3 1 0 0 0 0 0 0

Sunday, September 30, 2012 1:30:00 NB All 4 Lanes 25 0.9 22 2 1 0 0 36.0 35.7 48.1 54.0 0 0 0 2 9 6 6 1 0 0 1 0 0 0 0

Sunday, September 30, 2012 1:45:00 NB All 4 Lanes 17 0.6 16 1 0 0 0 52.9 52.6 49.5 54.0 0 0 0 0 4 3 8 1 1 0 0 0 0 0 0

Sunday, September 30, 2012 2:00:00 NB All 4 Lanes 13 0.5 12 1 0 0 0 69.2 68.9 49.8 54.5 0 0 0 1 2 2 7 1 0 0 0 0 0 0 0

Sunday, September 30, 2012 2:15:00 NB All 4 Lanes 12 0.4 11 1 0 0 0 75.0 74.7 47.9 53.7 0 0 1 0 1 6 3 1 0 0 0 0 0 0 0

Sunday, September 30, 2012 2:30:00 NB All 4 Lanes 12 0.5 7 5 0 0 0 75.0 74.7 49.1 53.0 0 0 0 0 4 3 4 1 0 0 0 0 0 0 0

Sunday, September 30, 2012 2:45:00 NB All 4 Lanes 14 0.5 12 2 0 0 0 64.3 64.0 48.9 53.0 0 0 0 0 1 10 3 0 0 0 0 0 0 0 0

Sunday, September 30, 2012 3:00:00 NB All 4 Lanes 11 0.4 10 0 1 0 0 81.8 81.5 47.0 52.5 0 0 0 1 2 5 3 0 0 0 0 0 0 0 0

Sunday, September 30, 2012 3:15:00 NB All 4 Lanes 8 0.3 8 0 0 0 0 112.5 112.2 49.4 53.0 0 0 0 0 4 1 2 0 1 0 0 0 0 0 0

Sunday, September 30, 2012 3:30:00 NB All 4 Lanes 5 0.2 4 1 0 0 0 180.0 179.6 43.0 45.0 0 0 0 1 3 0 1 0 0 0 0 0 0 0 0

Sunday, September 30, 2012 3:45:00 NB All 4 Lanes 3 0.1 3 0 0 0 0 300.0 299.7 46.4 53.0 0 0 0 0 2 0 1 0 0 0 0 0 0 0 0

Sunday, September 30, 2012 4:00:00 NB All 4 Lanes 6 0.2 6 0 0 0 0 150.0 149.7 45.5 51.0 0 0 0 2 1 1 2 0 0 0 0 0 0 0 0

Sunday, September 30, 2012 4:15:00 NB All 4 Lanes 5 0.2 4 0 1 0 0 180.0 179.6 52.4 59.0 0 0 0 0 1 2 0 1 1 0 0 0 0 0 0

Sunday, September 30, 2012 4:30:00 NB All 4 Lanes 3 0.2 2 0 0 1 0 300.0 299.5 53.1 59.0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0

Sunday, September 30, 2012 4:45:00 NB All 4 Lanes 5 0.2 5 0 0 0 0 180.0 179.7 53.8 61.0 0 0 0 1 0 2 0 0 1 1 0 0 0 0 0

Sunday, September 30, 2012 5:00:00 NB All 4 Lanes 5 0.2 3 1 1 0 0 180.0 179.6 51.9 55.0 0 0 0 0 1 1 2 0 1 0 0 0 0 0 0

Sunday, September 30, 2012 5:15:00 NB All 4 Lanes 3 0.1 2 1 0 0 0 300.0 299.7 51.5 58.0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0

Sunday, September 30, 2012 5:30:00 NB All 4 Lanes 11 0.5 8 0 3 0 0 81.8 81.4 50.4 55.0 0 0 0 0 1 5 4 1 0 0 0 0 0 0 0

Sunday, September 30, 2012 5:45:00 NB All 4 Lanes 8 0.4 3 3 2 0 0 112.5 112.1 51.2 56.0 0 0 0 0 1 2 3 2 0 0 0 0 0 0 0

Sunday, September 30, 2012 6:00:00 NB All 4 Lanes 4 0.2 1 1 2 0 0 225.0 224.5 51.8 62.0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0

Sunday, September 30, 2012 6:15:00 NB All 4 Lanes 10 0.3 8 2 0 0 0 90.0 89.7 52.2 59.0 0 0 0 1 0 2 4 2 1 0 0 0 0 0 0

Sunday, September 30, 2012 6:30:00 NB All 4 Lanes 11 0.4 8 3 0 0 0 81.8 81.5 54.7 62.0 0 0 0 0 2 1 3 2 1 2 0 0 0 0 0

Sunday, September 30, 2012 6:45:00 NB All 4 Lanes 19 0.8 15 3 0 1 0 47.4 47.0 50.9 55.0 0 0 0 1 0 4 11 3 0 0 0 0 0 0 0

Sunday, September 30, 2012 7:00:00 NB All 4 Lanes 29 1.1 17 8 4 0 0 31.0 30.7 51.6 58.0 0 1 0 1 1 11 8 4 1 1 0 0 1 0 0

Sunday, September 30, 2012 7:15:00 NB All 4 Lanes 17 0.6 12 5 0 0 0 52.9 52.6 53.0 58.0 0 0 0 0 1 5 3 7 1 0 0 0 0 0 0

Sunday, September 30, 2012 7:30:00 NB All 4 Lanes 23 0.8 19 4 0 0 0 39.1 38.8 50.9 56.0 0 0 0 0 4 7 8 2 1 1 0 0 0 0 0

Sunday, September 30, 2012 7:45:00 NB All 4 Lanes 27 1.1 19 5 3 0 0 33.3 33.0 51.3 59.0 0 0 0 0 5 7 6 6 3 0 0 0 0 0 0

Sunday, September 30, 2012 8:00:00 NB All 4 Lanes 34 1.2 23 11 0 0 0 26.5 26.2 52.0 58.5 0 0 0 1 5 5 10 9 3 1 0 0 0 0 0

Sunday, September 30, 2012 8:15:00 NB All 4 Lanes 27 0.9 21 5 1 0 0 33.3 33.0 51.1 56.0 0 0 0 1 2 5 13 6 0 0 0 0 0 0 0

Sunday, September 30, 2012 8:30:00 NB All 4 Lanes 28 1.0 18 8 2 0 0 32.1 31.8 52.7 56.0 0 0 0 1 1 4 16 5 0 1 0 0 0 0 0

Sunday, September 30, 2012 8:45:00 NB All 4 Lanes 32 1.2 26 5 1 0 0 28.1 27.8 49.6 52.7 0 0 0 0 4 11 16 1 0 0 0 0 0 0 0

Sunday, September 30, 2012 9:00:00 NB All 4 Lanes 32 1.1 22 10 0 0 0 28.1 27.8 49.9 54.4 0 0 0 0 5 12 13 2 0 0 0 0 0 0 0

Sunday, September 30, 2012 9:15:00 NB All 4 Lanes 38 1.4 29 7 2 0 0 23.7 23.4 50.7 56.0 0 0 0 4 4 9 13 4 3 1 0 0 0 0 0

Sunday, September 30, 2012 9:30:00 NB All 4 Lanes 52 2.1 32 12 8 0 0 17.3 16.9 46.7 51.0 0 0 0 4 17 22 8 1 0 0 0 0 0 0 0

Sunday, September 30, 2012 9:45:00 NB All 4 Lanes 46 1.9 25 12 9 0 0 19.6 19.2 46.8 50.8 0 0 0 2 16 17 9 1 1 0 0 0 0 0 0

Sunday, September 30, 2012 10:00:00 NB All 4 Lanes 70 2.7 53 14 3 0 0 12.9 12.5 47.9 53.5 0 0 0 5 18 23 16 8 0 0 0 0 0 0 0

Sunday, September 30, 2012 10:15:00 NB All 4 Lanes 64 2.5 44 14 6 0 0 14.1 13.7 48.7 53.0 0 0 0 1 15 24 16 6 2 0 0 0 0 0 0

Sunday, September 30, 2012 10:30:00 NB All 4 Lanes 60 2.4 43 13 3 1 0 15.0 14.6 47.9 52.7 0 0 0 1 18 21 15 4 1 0 0 0 0 0 0

Sunday, September 30, 2012 10:45:00 NB All 4 Lanes 73 2.7 61 10 2 0 0 12.3 12.0 48.9 55.0 0 0 0 2 19 21 20 9 2 0 0 0 0 0 0

Sunday, September 30, 2012 11:00:00 NB All 4 Lanes 73 2.8 60 11 1 1 0 12.3 12.0 47.5 54.0 0 0 1 5 21 24 16 2 4 0 0 0 0 0 0

Sunday, September 30, 2012 11:15:00 NB All 4 Lanes 62 2.1 54 6 2 0 0 14.5 14.2 52.0 59.0 0 0 2 0 5 18 21 8 6 0 1 1 0 0 0

Sunday, September 30, 2012 11:30:00 NB All 4 Lanes 80 2.9 65 12 2 1 0 11.3 10.9 51.1 56.0 0 0 0 0 8 20 37 14 0 1 0 0 0 0 0

Sunday, September 30, 2012 11:45:00 NB All 4 Lanes 74 2.6 62 12 0 0 0 12.2 11.8 50.1 55.7 0 0 0 2 8 23 26 15 0 0 0 0 0 0 0

Sunday, September 30, 2012 12:00:00 NB All 4 Lanes 97 3.3 79 16 2 0 0 9.3 9.0 51.5 56.4 0 0 0 3 7 32 29 20 4 2 0 0 0 0 0

SpeedVehicle Classification



Route 24 NB offramp onto

Route 104 Class Guide

City, State: Bridgewater, MA  1,2: Motorcycles, Cars

Client: Howard/ Stein-Hudson / A. Siu 3: Pickups, Vans

Client #: TBA  4,5,6,7: Buses, Single Unit Heavy Vehicles

PDI File# 122977 R-1 8,9,10: Trailer Trucks

Date:Sunday 9/30/12 11,12,13: Multi Trailer Units

Date Time Direction Lane Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13 Headway GAP Speed Speed MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + AVE AVE AVE (MPH) 85th % 1-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91 +

Sunday, September 30, 2012 12:15:00 NB All 4 Lanes 96 3.3 74 18 4 0 0 9.4 9.1 53.0 59.6 0 0 0 0 9 22 26 25 12 2 0 0 0 0 0

Sunday, September 30, 2012 12:30:00 NB All 4 Lanes 103 3.6 83 17 3 0 0 8.7 8.4 51.1 57.3 0 0 0 6 9 30 32 13 13 0 0 0 0 0 0

Sunday, September 30, 2012 12:45:00 NB All 4 Lanes 139 5.0 111 26 2 0 0 6.5 6.2 49.4 54.8 1 0 0 4 23 42 49 15 4 1 0 0 0 0 0

Sunday, September 30, 2012 13:00:00 NB All 4 Lanes 113 4.0 94 16 2 1 0 8.0 7.6 51.8 57.2 0 0 0 1 15 18 51 23 5 0 0 0 0 0 0

Sunday, September 30, 2012 13:15:00 NB All 4 Lanes 108 3.9 79 25 4 0 0 8.3 8.0 50.9 57.2 0 0 0 1 16 32 35 17 6 1 0 0 0 0 0

Sunday, September 30, 2012 13:30:00 NB All 4 Lanes 105 3.9 86 16 1 2 0 8.6 8.2 50.6 55.6 0 0 0 3 11 34 36 18 2 1 0 0 0 0 0

Sunday, September 30, 2012 13:45:00 NB All 4 Lanes 88 3.2 69 15 4 0 0 10.2 9.9 50.0 54.6 0 0 0 1 17 25 34 7 4 0 0 0 0 0 0

Sunday, September 30, 2012 14:00:00 NB All 4 Lanes 81 2.9 66 13 2 0 0 11.1 10.8 51.7 57.3 0 0 0 0 10 21 28 15 7 0 0 0 0 0 0

Sunday, September 30, 2012 14:15:00 NB All 4 Lanes 76 2.9 67 6 2 1 0 11.8 11.5 48.6 54.7 0 0 1 7 10 23 25 8 1 1 0 0 0 0 0

Sunday, September 30, 2012 14:30:00 NB All 4 Lanes 89 3.2 77 8 4 0 0 10.1 9.8 50.9 56.0 0 0 0 1 9 28 31 19 1 0 0 0 0 0 0

Sunday, September 30, 2012 14:45:00 NB All 4 Lanes 100 3.4 83 16 1 0 0 9.0 8.7 51.4 56.8 0 0 0 1 15 26 37 16 3 0 1 0 0 1 0

Sunday, September 30, 2012 15:00:00 NB All 4 Lanes 93 3.3 79 12 1 1 0 9.7 9.4 51.5 56.8 0 0 0 2 13 29 28 12 7 1 1 0 0 0 0

Sunday, September 30, 2012 15:15:00 NB All 4 Lanes 90 3.1 80 9 1 0 0 10.0 9.7 51.1 56.3 0 0 0 1 10 25 35 15 4 0 0 0 0 0 0

Sunday, September 30, 2012 15:30:00 NB All 4 Lanes 99 3.4 79 19 1 0 0 9.1 8.8 51.3 57.5 0 0 0 0 8 35 29 24 3 0 0 0 0 0 0

Sunday, September 30, 2012 15:45:00 NB All 4 Lanes 80 2.8 67 10 2 1 0 11.3 10.9 51.8 56.0 0 0 0 0 3 24 38 11 2 2 0 0 0 0 0

Sunday, September 30, 2012 16:00:00 NB All 4 Lanes 109 3.7 96 11 2 0 0 8.3 8.0 51.7 55.5 0 0 0 0 4 37 49 15 2 2 0 0 0 0 0

Sunday, September 30, 2012 16:15:00 NB All 4 Lanes 92 3.4 83 6 1 2 0 9.8 9.5 51.0 56.8 0 0 0 2 10 28 27 20 5 0 0 0 0 0 0

Sunday, September 30, 2012 16:30:00 NB All 4 Lanes 83 3.0 64 15 3 1 0 10.8 10.5 52.0 57.7 0 0 0 3 5 24 25 21 4 1 0 0 0 0 0

Sunday, September 30, 2012 16:45:00 NB All 4 Lanes 105 3.7 88 14 3 0 0 8.6 8.3 49.8 55.7 0 0 0 6 12 31 39 13 4 0 0 0 0 0 0

Sunday, September 30, 2012 17:00:00 NB All 4 Lanes 88 2.9 76 12 0 0 0 10.2 9.9 52.9 57.0 0 0 0 0 4 19 41 17 6 1 0 0 0 0 0

Sunday, September 30, 2012 17:15:00 NB All 4 Lanes 106 3.5 92 13 1 0 0 8.5 8.2 52.6 57.7 0 0 0 0 6 28 47 17 6 1 1 0 0 0 0

Sunday, September 30, 2012 17:30:00 NB All 4 Lanes 99 3.3 85 14 0 0 0 9.1 8.8 51.8 57.4 0 0 0 1 8 33 27 25 3 2 0 0 0 0 0

Sunday, September 30, 2012 17:45:00 NB All 4 Lanes 84 2.9 75 5 4 0 0 10.7 10.4 52.5 58.0 0 0 0 0 5 25 32 12 9 1 0 0 0 0 0

Sunday, September 30, 2012 18:00:00 NB All 4 Lanes 99 3.4 83 15 1 0 0 9.1 8.8 51.7 58.0 0 0 0 1 9 28 35 19 5 2 0 0 0 0 0

Sunday, September 30, 2012 18:15:00 NB All 4 Lanes 85 3.0 66 17 2 0 0 10.6 10.3 51.3 57.6 0 0 0 1 10 27 21 19 5 2 0 0 0 0 0

Sunday, September 30, 2012 18:30:00 NB All 4 Lanes 115 4.0 97 17 1 0 0 7.8 7.5 50.5 56.0 0 0 0 2 13 42 37 16 1 4 0 0 0 0 0

Sunday, September 30, 2012 18:45:00 NB All 4 Lanes 96 3.4 85 9 2 0 0 9.4 9.1 50.3 56.7 0 0 0 3 17 28 28 15 4 1 0 0 0 0 0

Sunday, September 30, 2012 19:00:00 NB All 4 Lanes 96 3.7 80 14 1 1 0 9.4 9.0 48.5 54.5 0 4 2 3 17 29 29 7 4 1 0 0 0 0 0

Sunday, September 30, 2012 19:15:00 NB All 4 Lanes 94 3.3 83 10 1 0 0 9.6 9.3 49.7 55.2 0 0 0 3 17 31 27 13 3 0 0 0 0 0 0

Sunday, September 30, 2012 19:30:00 NB All 4 Lanes 75 2.7 63 10 2 0 0 12.0 11.7 49.6 55.3 0 0 0 2 17 23 20 11 1 1 0 0 0 0 0

Sunday, September 30, 2012 19:45:00 NB All 4 Lanes 73 2.9 52 16 4 1 0 12.3 12.0 48.8 54.8 0 0 2 4 11 24 22 9 0 1 0 0 0 0 0

Sunday, September 30, 2012 20:00:00 NB All 4 Lanes 68 2.5 56 11 1 0 0 13.2 12.9 49.9 55.0 0 0 1 2 8 21 26 7 3 0 0 0 0 0 0

Sunday, September 30, 2012 20:15:00 NB All 4 Lanes 70 2.5 65 3 2 0 0 12.9 12.5 49.4 54.0 0 0 0 1 14 27 19 6 3 0 0 0 0 0 0

Sunday, September 30, 2012 20:30:00 NB All 4 Lanes 49 1.7 44 4 1 0 0 18.4 18.1 51.2 57.0 0 0 0 0 6 16 15 10 2 0 0 0 0 0 0

Sunday, September 30, 2012 20:45:00 NB All 4 Lanes 55 1.9 52 3 0 0 0 16.4 16.1 50.0 56.0 0 0 0 2 9 18 17 6 3 0 0 0 0 0 0

Sunday, September 30, 2012 21:00:00 NB All 4 Lanes 47 1.6 40 6 1 0 0 19.1 18.8 50.9 56.9 0 0 0 2 8 11 10 12 4 0 0 0 0 0 0

Sunday, September 30, 2012 21:15:00 NB All 4 Lanes 49 1.7 46 3 0 0 0 18.4 18.1 50.6 56.0 0 0 0 1 5 17 16 10 0 0 0 0 0 0 0

Sunday, September 30, 2012 21:30:00 NB All 4 Lanes 33 1.3 30 2 0 1 0 27.3 26.9 49.6 56.5 0 0 0 0 7 10 10 6 0 0 0 0 0 0 0

Sunday, September 30, 2012 21:45:00 NB All 4 Lanes 43 1.5 34 9 0 0 0 20.9 20.6 51.1 55.0 0 0 0 1 2 13 21 3 2 1 0 0 0 0 0

Sunday, September 30, 2012 22:00:00 NB All 4 Lanes 28 1.0 21 5 2 0 0 32.1 31.8 50.7 55.0 0 0 0 0 3 8 13 4 0 0 0 0 0 0 0

Sunday, September 30, 2012 22:15:00 NB All 4 Lanes 25 0.9 22 3 0 0 0 36.0 35.7 50.9 58.0 0 0 0 2 4 3 12 1 2 1 0 0 0 0 0

Sunday, September 30, 2012 22:30:00 NB All 4 Lanes 34 1.3 29 4 0 1 0 26.5 26.1 49.9 55.5 0 0 0 1 7 8 12 3 2 1 0 0 0 0 0

Sunday, September 30, 2012 22:45:00 NB All 4 Lanes 26 0.9 24 1 1 0 0 34.6 34.3 49.4 55.0 0 0 0 1 6 10 5 2 1 1 0 0 0 0 0

Sunday, September 30, 2012 23:00:00 NB All 4 Lanes 26 0.9 25 0 1 0 0 34.6 34.3 48.9 56.0 0 0 0 2 7 9 3 4 1 0 0 0 0 0 0

Sunday, September 30, 2012 23:15:00 NB All 4 Lanes 15 0.6 13 1 0 1 0 60.0 59.6 48.3 53.5 0 0 0 1 2 5 6 1 0 0 0 0 0 0 0

Sunday, September 30, 2012 23:30:00 NB All 4 Lanes 22 0.7 19 3 0 0 0 40.9 40.6 51.1 58.0 0 0 0 1 2 8 6 2 3 0 0 0 0 0 0

Sunday, September 30, 2012 23:45:00 NB All 4 Lanes 15 0.6 13 1 0 1 0 60.0 59.6 47.9 54.0 0 0 0 0 3 7 5 0 0 0 0 0 0 0 0

Totals 4972 1.9 4089 732 134 20 0 46.3 46.0 50.3 55.9 1 5 11 126 679 1504 1644 735 213 45 6 1 1 1 0

Vehicle Classification Speed



Route 24 NB offramp onto

Route 104  

City, State: Bridgewater, MA

Client: Howard/ Stein-Hudson / A. Siu

Client #: TBA

PDI File# 122977 R-1  

Date:Sunday 9/30/12  

Peak Hour Volume Occupancy %

1,2 3 4,5,6,7 8,9,10 11,12,13

0-19 ft 19-24 ft 24-54 ft 54-109 ft 109 ft + Headway GAP

AM 9:45 AM 240 2.4 165 53 21 1 0 15.4 15.0

MID-DAY 12:15 PM 451 4.0 362 77 11 1 0 8.2 7.8

PM 6:30 PM 401 3.6 345 50 5 1 0 9.1 8.7

Vehicle Classification
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N/S: Middleborough Ave/ Caswell Street
E/W: Middleborough Ave/ Pinehill Street
City, State: Taunton, MA
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E: Pinehill Street
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N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Groups Printed- Cars - Heavy Vehicles
Bedford Street (Route 18)

From North
Bedford Street (Route 18)

From South
I-495 SB Ramps

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

07:00 AM 16 55 0 133 0 0 19 3 0 226
07:15 AM 17 63 0 195 8 0 28 6 0 317
07:30 AM 15 54 0 174 7 0 39 6 0 295
07:45 AM 18 67 0 156 2 0 62 22 1 328

Total 66 239 0 658 17 0 148 37 1 1166

08:00 AM 15 76 0 122 10 0 69 20 1 313
08:15 AM 20 74 0 142 3 0 64 12 1 316
08:30 AM 11 63 0 129 3 0 45 5 0 256
08:45 AM 22 51 0 147 4 0 27 5 0 256

Total 68 264 0 540 20 0 205 42 2 1141

09:00 AM 14 51 0 104 7 0 30 2 0 208
09:15 AM 6 58 0 114 2 0 27 3 0 210
09:30 AM 11 46 0 101 4 0 22 7 0 191
09:45 AM 8 49 0 102 5 0 28 6 0 198

Total 39 204 0 421 18 0 107 18 0 807

10:00 AM 17 47 0 87 6 0 32 5 0 194
10:15 AM 17 62 0 105 5 0 25 3 0 217
10:30 AM 18 65 0 91 4 0 31 7 0 216
10:45 AM 19 58 0 97 4 0 26 4 0 208

Total 71 232 0 380 19 0 114 19 0 835

11:00 AM 15 48 0 83 6 0 21 6 0 179
11:15 AM 20 79 0 83 3 0 28 10 0 223
11:30 AM 28 66 0 130 4 0 26 8 0 262
11:45 AM 14 69 0 133 8 0 32 8 0 264

Total 77 262 0 429 21 0 107 32 0 928

12:00 PM 19 69 0 140 7 0 28 13 0 276
12:15 PM 21 84 0 110 2 0 38 11 0 266
12:30 PM 28 99 0 108 2 0 31 23 0 291
12:45 PM 20 78 0 97 5 0 42 17 0 259

Total 88 330 0 455 16 0 139 64 0 1092

01:00 PM 20 71 0 95 1 0 32 14 0 233
01:15 PM 28 78 0 90 5 0 52 15 0 268
01:30 PM 27 71 0 69 13 0 36 12 0 228
01:45 PM 26 70 0 88 4 0 45 14 0 247

Total 101 290 0 342 23 0 165 55 0 976

02:00 PM 20 63 0 90 4 0 38 22 0 237
02:15 PM 19 61 0 107 3 0 53 22 0 265
02:30 PM 16 72 0 120 4 0 47 32 0 291
02:45 PM 28 93 0 108 4 0 51 38 0 322

Total 83 289 0 425 15 0 189 114 0 1115

03:00 PM 30 95 0 91 6 0 47 32 1 302
03:15 PM 27 100 0 107 7 0 76 42 1 360
03:30 PM 43 87 0 99 4 0 69 45 0 347
03:45 PM 37 92 0 93 7 0 81 57 0 367

Total 137 374 0 390 24 0 273 176 2 1376

04:00 PM 28 85 0 131 11 0 87 58 0 400
04:15 PM 28 88 0 114 16 0 103 60 1 410
04:30 PM 27 75 0 153 18 0 133 59 0 465
04:45 PM 33 76 0 136 18 0 127 58 0 448

Total 116 324 0 534 63 0 450 235 1 1723
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File Name : 122977 J
Site Code : TBA
Start Date : 10/12/2012
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N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Groups Printed- Cars - Heavy Vehicles
Bedford Street (Route 18)

From North
Bedford Street (Route 18)

From South
I-495 SB Ramps

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

05:00 PM 30 102 0 150 13 0 92 52 0 439
05:15 PM 28 85 0 123 7 0 109 43 0 395
05:30 PM 22 89 0 141 12 0 125 43 1 433
05:45 PM 29 99 0 94 9 0 89 50 1 371

Total 109 375 0 508 41 0 415 188 2 1638

Grand Total 955 3183 0 5082 277 0 2312 980 8 12797
Apprch % 23.1 76.9 0 94.8 5.2 0 70.1 29.7 0.2  

Total % 7.5 24.9 0 39.7 2.2 0 18.1 7.7 0.1
Cars 904 3053 0 4849 250 0 2157 908 8 12129

% Cars 94.7 95.9 0 95.4 90.3 0 93.3 92.7 100 94.8
Heavy Vehicles 51 130 0 233 27 0 155 72 0 668

% Heavy Vehicles 5.3 4.1 0 4.6 9.7 0 6.7 7.3 0 5.2

Bedford Street (Route 18)
From North

Bedford Street (Route 18)
From South

I-495 SB Ramps
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 17 63 0 80 195 8 0 203 28 6 0 34 317
07:30 AM 15 54 0 69 174 7 0 181 39 6 0 45 295
07:45 AM 18 67 0 85 156 2 0 158 62 22 1 85 328
08:00 AM 15 76 0 91 122 10 0 132 69 20 1 90 313

Total Volume 65 260 0 325 647 27 0 674 198 54 2 254 1253
% App. Total 20 80 0  96 4 0  78 21.3 0.8   

PHF .903 .855 .000 .893 .829 .675 .000 .830 .717 .614 .500 .706 .955
Cars 58 248 0 306 624 26 0 650 184 47 2 233 1189

% Cars 89.2 95.4 0 94.2 96.4 96.3 0 96.4 92.9 87.0 100 91.7 94.9
Heavy Vehicles 7 12 0 19 23 1 0 24 14 7 0 21 64

% Heavy Vehicles 10.8 4.6 0 5.8 3.6 3.7 0 3.6 7.1 13.0 0 8.3 5.1

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:45 AM

11:45 AM 14 69 0 83 133 8 0 141 32 8 0 40 264
12:00 PM 19 69 0 88 140 7 0 147 28 13 0 41 276
12:15 PM 21 84 0 105 110 2 0 112 38 11 0 49 266
12:30 PM 28 99 0 127 108 2 0 110 31 23 0 54 291

Total Volume 82 321 0 403 491 19 0 510 129 55 0 184 1097
% App. Total 20.3 79.7 0  96.3 3.7 0  70.1 29.9 0   

PHF .732 .811 .000 .793 .877 .594 .000 .867 .849 .598 .000 .852 .942
Cars 79 303 0 382 461 16 0 477 115 45 0 160 1019

% Cars 96.3 94.4 0 94.8 93.9 84.2 0 93.5 89.1 81.8 0 87.0 92.9
Heavy Vehicles 3 18 0 21 30 3 0 33 14 10 0 24 78

% Heavy Vehicles 3.7 5.6 0 5.2 6.1 15.8 0 6.5 10.9 18.2 0 13.0 7.1

Peak Hour Analysis From 02:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 28 85 0 113 131 11 0 142 87 58 0 145 400
04:15 PM 28 88 0 116 114 16 0 130 103 60 1 164 410
04:30 PM 27 75 0 102 153 18 0 171 133 59 0 192 465
04:45 PM 33 76 0 109 136 18 0 154 127 58 0 185 448

Total Volume 116 324 0 440 534 63 0 597 450 235 1 686 1723
% App. Total 26.4 73.6 0  89.4 10.6 0  65.6 34.3 0.1   

PHF .879 .920 .000 .948 .873 .875 .000 .873 .846 .979 .250 .893 .926
Cars 116 312 0 428 518 60 0 578 433 227 1 661 1667

% Cars 100 96.3 0 97.3 97.0 95.2 0 96.8 96.2 96.6 100 96.4 96.7
Heavy Vehicles 0 12 0 12 16 3 0 19 17 8 0 25 56

% Heavy Vehicles 0 3.7 0 2.7 3.0 4.8 0 3.2 3.8 3.4 0 3.6 3.3
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N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Groups Printed- Cars
Bedford Street (Route 18)

From North
Bedford Street (Route 18)

From South
I-495 SB Ramps

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

07:00 AM 16 52 0 127 0 0 18 3 0 216
07:15 AM 16 62 0 191 7 0 25 6 0 307
07:30 AM 13 51 0 165 7 0 37 6 0 279
07:45 AM 16 62 0 153 2 0 58 19 1 311

Total 61 227 0 636 16 0 138 34 1 1113

08:00 AM 13 73 0 115 10 0 64 16 1 292
08:15 AM 18 72 0 135 2 0 61 11 1 300
08:30 AM 11 62 0 124 2 0 44 5 0 248
08:45 AM 20 50 0 138 3 0 25 4 0 240

Total 62 257 0 512 17 0 194 36 2 1080

09:00 AM 10 48 0 99 7 0 24 2 0 190
09:15 AM 6 55 0 105 2 0 22 3 0 193
09:30 AM 11 45 0 95 2 0 19 7 0 179
09:45 AM 7 45 0 98 5 0 25 6 0 186

Total 34 193 0 397 16 0 90 18 0 748

10:00 AM 15 44 0 77 5 0 30 5 0 176
10:15 AM 17 61 0 97 4 0 24 3 0 206
10:30 AM 16 62 0 80 4 0 27 7 0 196
10:45 AM 14 56 0 92 4 0 22 4 0 192

Total 62 223 0 346 17 0 103 19 0 770

11:00 AM 15 47 0 81 6 0 20 4 0 173
11:15 AM 18 71 0 80 3 0 25 7 0 204
11:30 AM 26 65 0 123 4 0 21 7 0 246
11:45 AM 13 60 0 122 7 0 28 6 0 236

Total 72 243 0 406 20 0 94 24 0 859

12:00 PM 19 69 0 137 6 0 25 12 0 268
12:15 PM 21 81 0 99 1 0 36 9 0 247
12:30 PM 26 93 0 103 2 0 26 18 0 268
12:45 PM 19 76 0 94 4 0 41 16 0 250

Total 85 319 0 433 13 0 128 55 0 1033

01:00 PM 20 64 0 94 1 0 29 10 0 218
01:15 PM 28 74 0 85 4 0 44 13 0 248
01:30 PM 24 68 0 68 7 0 33 11 0 211
01:45 PM 25 64 0 83 3 0 42 13 0 230

Total 97 270 0 330 15 0 148 47 0 907

02:00 PM 19 60 0 89 4 0 36 19 0 227
02:15 PM 19 57 0 100 3 0 50 21 0 250
02:30 PM 13 68 0 113 4 0 39 29 0 266
02:45 PM 26 90 0 99 3 0 47 35 0 300

Total 77 275 0 401 14 0 172 104 0 1043

03:00 PM 30 91 0 84 5 0 46 29 1 286
03:15 PM 27 98 0 103 6 0 70 39 1 344
03:30 PM 42 84 0 96 4 0 65 42 0 333
03:45 PM 35 91 0 87 7 0 71 54 0 345

Total 134 364 0 370 22 0 252 164 2 1308

04:00 PM 28 82 0 129 11 0 81 55 0 386
04:15 PM 28 85 0 109 15 0 100 57 1 395
04:30 PM 27 73 0 147 18 0 129 58 0 452
04:45 PM 33 72 0 133 16 0 123 57 0 434

Total 116 312 0 518 60 0 433 227 1 1667

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234
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File Name : 122977 J
Site Code : TBA
Start Date : 10/12/2012
Page No : 2

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Groups Printed- Cars
Bedford Street (Route 18)

From North
Bedford Street (Route 18)

From South
I-495 SB Ramps

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

05:00 PM 30 101 0 148 13 0 89 47 0 428
05:15 PM 28 84 0 120 7 0 105 42 0 386
05:30 PM 22 87 0 139 12 0 125 42 1 428
05:45 PM 24 98 0 93 8 0 86 49 1 359

Total 104 370 0 500 40 0 405 180 2 1601

Grand Total 904 3053 0 4849 250 0 2157 908 8 12129
Apprch % 22.8 77.2 0 95.1 4.9 0 70.2 29.5 0.3  

Total % 7.5 25.2 0 40 2.1 0 17.8 7.5 0.1

Bedford Street (Route 18)
From North

Bedford Street (Route 18)
From South

I-495 SB Ramps
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 16 62 0 78 191 7 0 198 25 6 0 31 307
07:30 AM 13 51 0 64 165 7 0 172 37 6 0 43 279
07:45 AM 16 62 0 78 153 2 0 155 58 19 1 78 311
08:00 AM 13 73 0 86 115 10 0 125 64 16 1 81 292

Total Volume 58 248 0 306 624 26 0 650 184 47 2 233 1189
% App. Total 19 81 0  96 4 0  79 20.2 0.9   

PHF .906 .849 .000 .890 .817 .650 .000 .821 .719 .618 .500 .719 .956

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:00 PM

12:00 PM 19 69 0 88 137 6 0 143 25 12 0 37 268
12:15 PM 21 81 0 102 99 1 0 100 36 9 0 45 247
12:30 PM 26 93 0 119 103 2 0 105 26 18 0 44 268
12:45 PM 19 76 0 95 94 4 0 98 41 16 0 57 250

Total Volume 85 319 0 404 433 13 0 446 128 55 0 183 1033
% App. Total 21 79 0  97.1 2.9 0  69.9 30.1 0   

PHF .817 .858 .000 .849 .790 .542 .000 .780 .780 .764 .000 .803 .964

Peak Hour Analysis From 02:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 28 82 0 110 129 11 0 140 81 55 0 136 386
04:15 PM 28 85 0 113 109 15 0 124 100 57 1 158 395
04:30 PM 27 73 0 100 147 18 0 165 129 58 0 187 452
04:45 PM 33 72 0 105 133 16 0 149 123 57 0 180 434

Total Volume 116 312 0 428 518 60 0 578 433 227 1 661 1667
% App. Total 27.1 72.9 0  89.6 10.4 0  65.5 34.3 0.2   

PHF .879 .918 .000 .947 .881 .833 .000 .876 .839 .978 .250 .884 .922

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 J
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Groups Printed- Heavy Vehicles
Bedford Street (Route 18)

From North
Bedford Street (Route 18)

From South
I-495 SB Ramps

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

07:00 AM 0 3 0 6 0 0 1 0 0 10
07:15 AM 1 1 0 4 1 0 3 0 0 10
07:30 AM 2 3 0 9 0 0 2 0 0 16
07:45 AM 2 5 0 3 0 0 4 3 0 17

Total 5 12 0 22 1 0 10 3 0 53

08:00 AM 2 3 0 7 0 0 5 4 0 21
08:15 AM 2 2 0 7 1 0 3 1 0 16
08:30 AM 0 1 0 5 1 0 1 0 0 8
08:45 AM 2 1 0 9 1 0 2 1 0 16

Total 6 7 0 28 3 0 11 6 0 61

09:00 AM 4 3 0 5 0 0 6 0 0 18
09:15 AM 0 3 0 9 0 0 5 0 0 17
09:30 AM 0 1 0 6 2 0 3 0 0 12
09:45 AM 1 4 0 4 0 0 3 0 0 12

Total 5 11 0 24 2 0 17 0 0 59

10:00 AM 2 3 0 10 1 0 2 0 0 18
10:15 AM 0 1 0 8 1 0 1 0 0 11
10:30 AM 2 3 0 11 0 0 4 0 0 20
10:45 AM 5 2 0 5 0 0 4 0 0 16

Total 9 9 0 34 2 0 11 0 0 65

11:00 AM 0 1 0 2 0 0 1 2 0 6
11:15 AM 2 8 0 3 0 0 3 3 0 19
11:30 AM 2 1 0 7 0 0 5 1 0 16
11:45 AM 1 9 0 11 1 0 4 2 0 28

Total 5 19 0 23 1 0 13 8 0 69

12:00 PM 0 0 0 3 1 0 3 1 0 8
12:15 PM 0 3 0 11 1 0 2 2 0 19
12:30 PM 2 6 0 5 0 0 5 5 0 23
12:45 PM 1 2 0 3 1 0 1 1 0 9

Total 3 11 0 22 3 0 11 9 0 59

01:00 PM 0 7 0 1 0 0 3 4 0 15
01:15 PM 0 4 0 5 1 0 8 2 0 20
01:30 PM 3 3 0 1 6 0 3 1 0 17
01:45 PM 1 6 0 5 1 0 3 1 0 17

Total 4 20 0 12 8 0 17 8 0 69

02:00 PM 1 3 0 1 0 0 2 3 0 10
02:15 PM 0 4 0 7 0 0 3 1 0 15
02:30 PM 3 4 0 7 0 0 8 3 0 25
02:45 PM 2 3 0 9 1 0 4 3 0 22

Total 6 14 0 24 1 0 17 10 0 72

03:00 PM 0 4 0 7 1 0 1 3 0 16
03:15 PM 0 2 0 4 1 0 6 3 0 16
03:30 PM 1 3 0 3 0 0 4 3 0 14
03:45 PM 2 1 0 6 0 0 10 3 0 22

Total 3 10 0 20 2 0 21 12 0 68

04:00 PM 0 3 0 2 0 0 6 3 0 14
04:15 PM 0 3 0 5 1 0 3 3 0 15
04:30 PM 0 2 0 6 0 0 4 1 0 13
04:45 PM 0 4 0 3 2 0 4 1 0 14

Total 0 12 0 16 3 0 17 8 0 56
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D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234
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File Name : 122977 J
Site Code : TBA
Start Date : 10/12/2012
Page No : 2

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Groups Printed- Heavy Vehicles
Bedford Street (Route 18)

From North
Bedford Street (Route 18)

From South
I-495 SB Ramps

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

05:00 PM 0 1 0 2 0 0 3 5 0 11
05:15 PM 0 1 0 3 0 0 4 1 0 9
05:30 PM 0 2 0 2 0 0 0 1 0 5
05:45 PM 5 1 0 1 1 0 3 1 0 12

Total 5 5 0 8 1 0 10 8 0 37

Grand Total 51 130 0 233 27 0 155 72 0 668
Apprch % 28.2 71.8 0 89.6 10.4 0 68.3 31.7 0  

Total % 7.6 19.5 0 34.9 4 0 23.2 10.8 0

Bedford Street (Route 18)
From North

Bedford Street (Route 18)
From South

I-495 SB Ramps
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 2 3 0 5 9 0 0 9 2 0 0 2 16
07:45 AM 2 5 0 7 3 0 0 3 4 3 0 7 17
08:00 AM 2 3 0 5 7 0 0 7 5 4 0 9 21
08:15 AM 2 2 0 4 7 1 0 8 3 1 0 4 16

Total Volume 8 13 0 21 26 1 0 27 14 8 0 22 70
% App. Total 38.1 61.9 0  96.3 3.7 0  63.6 36.4 0   

PHF 1.00 .650 .000 .750 .722 .250 .000 .750 .700 .500 .000 .611 .833

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:45 AM

11:45 AM 1 9 0 10 11 1 0 12 4 2 0 6 28
12:00 PM 0 0 0 0 3 1 0 4 3 1 0 4 8
12:15 PM 0 3 0 3 11 1 0 12 2 2 0 4 19
12:30 PM 2 6 0 8 5 0 0 5 5 5 0 10 23

Total Volume 3 18 0 21 30 3 0 33 14 10 0 24 78
% App. Total 14.3 85.7 0  90.9 9.1 0  58.3 41.7 0   

PHF .375 .500 .000 .525 .682 .750 .000 .688 .700 .500 .000 .600 .696

Peak Hour Analysis From 02:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:30 PM

02:30 PM 3 4 0 7 7 0 0 7 8 3 0 11 25
02:45 PM 2 3 0 5 9 1 0 10 4 3 0 7 22
03:00 PM 0 4 0 4 7 1 0 8 1 3 0 4 16
03:15 PM 0 2 0 2 4 1 0 5 6 3 0 9 16

Total Volume 5 13 0 18 27 3 0 30 19 12 0 31 79
% App. Total 27.8 72.2 0  90 10 0  61.3 38.7 0   

PHF .417 .813 .000 .643 .750 .750 .000 .750 .594 1.00 .000 .705 .790

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 J
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Groups Printed- Peds and Bikes
Bedford Street (Route 18)

From North
Bedford Street (Route 18)

From South
I-495 SB Ramps

From West
Start Time Right Thru Peds Thru Left Peds Right Left Peds Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0

09:00 AM 0 0 0 0 0 0 0 0 0 0
09:15 AM 0 0 0 0 0 0 0 0 0 0
09:30 AM 0 0 0 0 1 0 0 0 0 1
09:45 AM 0 1 0 1 0 0 0 0 0 2

Total 0 1 0 1 1 0 0 0 0 3

10:00 AM 0 0 0 0 0 0 0 0 0 0
10:15 AM 0 0 0 0 0 0 0 0 0 0
10:30 AM 0 0 0 0 0 0 0 0 0 0
10:45 AM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0

11:00 AM 0 0 0 0 0 0 0 0 0 0
11:15 AM 0 0 0 0 0 0 0 0 0 0
11:30 AM 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 1 0 0 0 0 0 0 0 1

Total 0 1 0 0 0 0 0 0 0 1

12:00 PM 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 0 0 0 0 0 0 0 0
12:45 PM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0

01:00 PM 0 0 0 0 0 0 0 0 0 0
01:15 PM 0 1 0 0 0 0 0 0 0 1
01:30 PM 0 1 0 0 0 0 0 0 0 1
01:45 PM 1 0 0 0 0 0 0 0 0 1

Total 1 2 0 0 0 0 0 0 0 3

02:00 PM 0 0 0 0 0 0 0 0 0 0
02:15 PM 0 0 0 0 0 0 0 0 0 0
02:30 PM 0 0 0 0 0 0 0 0 0 0
02:45 PM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0

03:00 PM 1 0 0 0 0 0 0 0 0 1
03:15 PM 0 0 0 0 0 0 0 0 0 0
03:30 PM 0 0 0 4 0 0 0 0 0 4
03:45 PM 0 0 0 2 0 0 0 0 0 2

Total 1 0 0 6 0 0 0 0 0 7

04:00 PM 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 1 0 0 0 0 0 1 0 2
04:30 PM 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0

Total 0 1 0 0 0 0 0 1 0 2

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 J
Site Code : TBA
Start Date : 10/12/2012
Page No : 2

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Groups Printed- Peds and Bikes
Bedford Street (Route 18)

From North
Bedford Street (Route 18)

From South
I-495 SB Ramps

From West
Start Time Right Thru Peds Thru Left Peds Right Left Peds Int. Total

05:00 PM 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0

Grand Total 2 5 0 7 1 0 0 1 0 16
Apprch % 28.6 71.4 0 87.5 12.5 0 0 100 0  

Total % 12.5 31.2 0 43.8 6.2 0 0 6.2 0

Bedford Street (Route 18)
From North

Bedford Street (Route 18)
From South

I-495 SB Ramps
From West

Start Time Right Thru Peds App. Total Thru Left Peds App. Total Right Left Peds App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 09:00 AM

09:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
09:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
09:30 AM 0 0 0 0 0 1 0 1 0 0 0 0 1
09:45 AM 0 1 0 1 1 0 0 1 0 0 0 0 2

Total Volume 0 1 0 1 1 1 0 2 0 0 0 0 3
% App. Total 0 100 0  50 50 0  0 0 0   

PHF .000 .250 .000 .250 .250 .250 .000 .500 .000 .000 .000 .000 .375

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:00 PM

01:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 PM 0 1 0 1 0 0 0 0 0 0 0 0 1
01:30 PM 0 1 0 1 0 0 0 0 0 0 0 0 1
01:45 PM 1 0 0 1 0 0 0 0 0 0 0 0 1

Total Volume 1 2 0 3 0 0 0 0 0 0 0 0 3
% App. Total 33.3 66.7 0  0 0 0  0 0 0   

PHF .250 .500 .000 .750 .000 .000 .000 .000 .000 .000 .000 .000 .750

Peak Hour Analysis From 02:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 0 0 0 0 4 0 0 4 0 0 0 0 4
03:45 PM 0 0 0 0 2 0 0 2 0 0 0 0 2
04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 1 0 1 0 0 0 0 0 1 0 1 2

Total Volume 0 1 0 1 6 0 0 6 0 1 0 1 8
% App. Total 0 100 0  100 0 0  0 100 0   

PHF .000 .250 .000 .250 .375 .000 .000 .375 .000 .250 .000 .250 .500
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File Name : 122977 J
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Bedford Street (Route 18)
From North

Bedford Street (Route 18)
From South

I-495 SB Ramps
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 17 63 0 80 195 8 0 203 28 6 0 34 317
07:30 AM 15 54 0 69 174 7 0 181 39 6 0 45 295
07:45 AM 18 67 0 85 156 2 0 158 62 22 1 85 328
08:00 AM 15 76 0 91 122 10 0 132 69 20 1 90 313

Total Volume 65 260 0 325 647 27 0 674 198 54 2 254 1253
% App. Total 20 80 0  96 4 0  78 21.3 0.8   

PHF .903 .855 .000 .893 .829 .675 .000 .830 .717 .614 .500 .706 .955
Cars 58 248 0 306 624 26 0 650 184 47 2 233 1189

% Cars 89.2 95.4 0 94.2 96.4 96.3 0 96.4 92.9 87.0 100 91.7 94.9
Heavy Vehicles 7 12 0 19 23 1 0 24 14 7 0 21 64

% Heavy Vehicles 10.8 4.6 0 5.8 3.6 3.7 0 3.6 7.1 13.0 0 8.3 5.1
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D A T A
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Office: 508.481.3999  Fax: 508.545.1234
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File Name : 122977 J
Site Code : TBA
Start Date : 10/12/2012
Page No : 2

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Bedford Street (Route 18)
From North

Bedford Street (Route 18)
From South

I-495 SB Ramps
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:45 AM

11:45 AM 14 69 0 83 133 8 0 141 32 8 0 40 264
12:00 PM 19 69 0 88 140 7 0 147 28 13 0 41 276
12:15 PM 21 84 0 105 110 2 0 112 38 11 0 49 266
12:30 PM 28 99 0 127 108 2 0 110 31 23 0 54 291

Total Volume 82 321 0 403 491 19 0 510 129 55 0 184 1097
% App. Total 20.3 79.7 0  96.3 3.7 0  70.1 29.9 0   

PHF .732 .811 .000 .793 .877 .594 .000 .867 .849 .598 .000 .852 .942
Cars 79 303 0 382 461 16 0 477 115 45 0 160 1019

% Cars 96.3 94.4 0 94.8 93.9 84.2 0 93.5 89.1 81.8 0 87.0 92.9
Heavy Vehicles 3 18 0 21 30 3 0 33 14 10 0 24 78

% Heavy Vehicles 3.7 5.6 0 5.2 6.1 15.8 0 6.5 10.9 18.2 0 13.0 7.1
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File Name : 122977 J
Site Code : TBA
Start Date : 10/12/2012
Page No : 3

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Bedford Street (Route 18)
From North

Bedford Street (Route 18)
From South

I-495 SB Ramps
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 02:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 28 85 0 113 131 11 0 142 87 58 0 145 400
04:15 PM 28 88 0 116 114 16 0 130 103 60 1 164 410
04:30 PM 27 75 0 102 153 18 0 171 133 59 0 192 465
04:45 PM 33 76 0 109 136 18 0 154 127 58 0 185 448

Total Volume 116 324 0 440 534 63 0 597 450 235 1 686 1723
% App. Total 26.4 73.6 0  89.4 10.6 0  65.6 34.3 0.1   

PHF .879 .920 .000 .948 .873 .875 .000 .873 .846 .979 .250 .893 .926
Cars 116 312 0 428 518 60 0 578 433 227 1 661 1667

% Cars 100 96.3 0 97.3 97.0 95.2 0 96.8 96.2 96.6 100 96.4 96.7
Heavy Vehicles 0 12 0 12 16 3 0 19 17 8 0 25 56

% Heavy Vehicles 0 3.7 0 2.7 3.0 4.8 0 3.2 3.8 3.4 0 3.6 3.3
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Peak Hour Begins at 04:00 PM
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Heavy Vehicles
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File Name : 122977 JJ
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Groups Printed- Cars - Heavy Vehicles
Bedford Street (Route 18)

From North
Bedford Street (Route 18)

From South
I-495 SB Ramps

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

11:00 AM 21 72 0 109 3 0 33 5 0 243
11:15 AM 15 66 0 94 4 0 34 8 0 221
11:30 AM 18 73 0 109 4 0 23 6 0 233
11:45 AM 26 74 0 98 9 0 42 9 0 258

Total 80 285 0 410 20 0 132 28 0 955

12:00 PM 17 58 0 112 0 0 35 8 0 230
12:15 PM 21 85 0 107 3 0 30 12 0 258
12:30 PM 24 82 0 107 10 0 57 8 0 288
12:45 PM 13 71 0 108 4 0 45 6 0 247

Total 75 296 0 434 17 0 167 34 0 1023

01:00 PM 21 84 0 104 5 0 49 16 0 279
01:15 PM 18 77 0 98 3 0 44 8 0 248
01:30 PM 17 67 0 129 8 0 31 9 0 261
01:45 PM 22 87 0 122 3 0 41 8 0 283

Total 78 315 0 453 19 0 165 41 0 1071

Grand Total 233 896 0 1297 56 0 464 103 0 3049
Apprch % 20.6 79.4 0 95.9 4.1 0 81.8 18.2 0  

Total % 7.6 29.4 0 42.5 1.8 0 15.2 3.4 0
Cars 226 861 0 1275 50 0 456 98 0 2966

% Cars 97 96.1 0 98.3 89.3 0 98.3 95.1 0 97.3
Heavy Vehicles 7 35 0 22 6 0 8 5 0 83

% Heavy Vehicles 3 3.9 0 1.7 10.7 0 1.7 4.9 0 2.7

Bedford Street (Route 18)
From North

Bedford Street (Route 18)
From South

I-495 SB Ramps
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:15 PM

12:15 PM 21 85 0 106 107 3 0 110 30 12 0 42 258
12:30 PM 24 82 0 106 107 10 0 117 57 8 0 65 288
12:45 PM 13 71 0 84 108 4 0 112 45 6 0 51 247
01:00 PM 21 84 0 105 104 5 0 109 49 16 0 65 279

Total Volume 79 322 0 401 426 22 0 448 181 42 0 223 1072
% App. Total 19.7 80.3 0  95.1 4.9 0  81.2 18.8 0   

PHF .823 .947 .000 .946 .986 .550 .000 .957 .794 .656 .000 .858 .931
Cars 79 312 0 391 418 18 0 436 177 39 0 216 1043

% Cars 100 96.9 0 97.5 98.1 81.8 0 97.3 97.8 92.9 0 96.9 97.3
Heavy Vehicles 0 10 0 10 8 4 0 12 4 3 0 7 29

% Heavy Vehicles 0 3.1 0 2.5 1.9 18.2 0 2.7 2.2 7.1 0 3.1 2.7

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 JJ
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Groups Printed- Cars
Bedford Street (Route 18)

From North
Bedford Street (Route 18)

From South
I-495 SB Ramps

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

11:00 AM 19 70 0 108 2 0 31 5 0 235
11:15 AM 14 65 0 91 4 0 34 7 0 215
11:30 AM 17 68 0 107 4 0 22 6 0 224
11:45 AM 25 72 0 95 9 0 42 8 0 251

Total 75 275 0 401 19 0 129 26 0 925

12:00 PM 17 58 0 110 0 0 35 8 0 228
12:15 PM 21 82 0 105 3 0 30 10 0 251
12:30 PM 24 81 0 104 9 0 56 8 0 282
12:45 PM 13 69 0 105 3 0 43 5 0 238

Total 75 290 0 424 15 0 164 31 0 999

01:00 PM 21 80 0 104 3 0 48 16 0 272
01:15 PM 16 74 0 96 3 0 43 8 0 240
01:30 PM 17 63 0 128 7 0 31 9 0 255
01:45 PM 22 79 0 122 3 0 41 8 0 275

Total 76 296 0 450 16 0 163 41 0 1042

Grand Total 226 861 0 1275 50 0 456 98 0 2966
Apprch % 20.8 79.2 0 96.2 3.8 0 82.3 17.7 0  

Total % 7.6 29 0 43 1.7 0 15.4 3.3 0

Bedford Street (Route 18)
From North

Bedford Street (Route 18)
From South

I-495 SB Ramps
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:15 PM

12:15 PM 21 82 0 103 105 3 0 108 30 10 0 40 251
12:30 PM 24 81 0 105 104 9 0 113 56 8 0 64 282
12:45 PM 13 69 0 82 105 3 0 108 43 5 0 48 238
01:00 PM 21 80 0 101 104 3 0 107 48 16 0 64 272

Total Volume 79 312 0 391 418 18 0 436 177 39 0 216 1043
% App. Total 20.2 79.8 0  95.9 4.1 0  81.9 18.1 0   

PHF .823 .951 .000 .931 .995 .500 .000 .965 .790 .609 .000 .844 .925

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 JJ
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Groups Printed- Heavy Vehicles
Bedford Street (Route 18)

From North
Bedford Street (Route 18)

From South
I-495 SB Ramps

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

11:00 AM 2 2 0 1 1 0 2 0 0 8
11:15 AM 1 1 0 3 0 0 0 1 0 6
11:30 AM 1 5 0 2 0 0 1 0 0 9
11:45 AM 1 2 0 3 0 0 0 1 0 7

Total 5 10 0 9 1 0 3 2 0 30

12:00 PM 0 0 0 2 0 0 0 0 0 2
12:15 PM 0 3 0 2 0 0 0 2 0 7
12:30 PM 0 1 0 3 1 0 1 0 0 6
12:45 PM 0 2 0 3 1 0 2 1 0 9

Total 0 6 0 10 2 0 3 3 0 24

01:00 PM 0 4 0 0 2 0 1 0 0 7
01:15 PM 2 3 0 2 0 0 1 0 0 8
01:30 PM 0 4 0 1 1 0 0 0 0 6
01:45 PM 0 8 0 0 0 0 0 0 0 8

Total 2 19 0 3 3 0 2 0 0 29

Grand Total 7 35 0 22 6 0 8 5 0 83
Apprch % 16.7 83.3 0 78.6 21.4 0 61.5 38.5 0  

Total % 8.4 42.2 0 26.5 7.2 0 9.6 6 0

Bedford Street (Route 18)
From North

Bedford Street (Route 18)
From South

I-495 SB Ramps
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 2 2 0 4 1 1 0 2 2 0 0 2 8
11:15 AM 1 1 0 2 3 0 0 3 0 1 0 1 6
11:30 AM 1 5 0 6 2 0 0 2 1 0 0 1 9
11:45 AM 1 2 0 3 3 0 0 3 0 1 0 1 7

Total Volume 5 10 0 15 9 1 0 10 3 2 0 5 30
% App. Total 33.3 66.7 0  90 10 0  60 40 0   

PHF .625 .500 .000 .625 .750 .250 .000 .833 .375 .500 .000 .625 .833

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 JJ
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Groups Printed- Peds and Bikes
Bedford Street (Route 18)

From North
Bedford Street (Route 18)

From South
I-495 SB Ramps

From West
Start Time Right Thru Peds Thru Left Peds Right Left Peds Int. Total

11:00 AM 0 0 0 0 0 0 0 0 0 0
11:15 AM 0 0 0 0 0 0 0 0 0 0
11:30 AM 0 1 0 0 0 0 0 0 0 1
11:45 AM 0 1 0 0 0 0 0 0 0 1

Total 0 2 0 0 0 0 0 0 0 2

12:00 PM 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 1 0 0 0 0 0 0 0 1
12:30 PM 0 0 0 1 0 0 0 0 0 1
12:45 PM 0 0 0 0 0 0 0 0 0 0

Total 0 1 0 1 0 0 0 0 0 2

01:00 PM 0 0 0 0 0 0 0 0 0 0
01:15 PM 0 1 0 1 0 0 0 0 0 2
01:30 PM 0 0 0 0 0 0 0 0 0 0
01:45 PM 0 0 0 0 0 0 0 0 0 0

Total 0 1 0 1 0 0 0 0 0 2

Grand Total 0 4 0 2 0 0 0 0 0 6
Apprch % 0 100 0 100 0 0 0 0 0  

Total % 0 66.7 0 33.3 0 0 0 0 0

Bedford Street (Route 18)
From North

Bedford Street (Route 18)
From South

I-495 SB Ramps
From West

Start Time Right Thru Peds App. Total Thru Left Peds App. Total Right Left Peds App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 0 1 0 1 0 0 0 0 0 0 0 0 1
11:45 AM 0 1 0 1 0 0 0 0 0 0 0 0 1
12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 1 0 1 0 0 0 0 0 0 0 0 1

Total Volume 0 3 0 3 0 0 0 0 0 0 0 0 3
% App. Total 0 100 0  0 0 0  0 0 0   

PHF .000 .750 .000 .750 .000 .000 .000 .000 .000 .000 .000 .000 .750

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 JJ
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Bedford Street (Route 18)
W: I-495 SB Ramps
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu

Bedford Street (Route 18)
From North

Bedford Street (Route 18)
From South

I-495 SB Ramps
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:15 PM

12:15 PM 21 85 0 106 107 3 0 110 30 12 0 42 258
12:30 PM 24 82 0 106 107 10 0 117 57 8 0 65 288
12:45 PM 13 71 0 84 108 4 0 112 45 6 0 51 247
01:00 PM 21 84 0 105 104 5 0 109 49 16 0 65 279

Total Volume 79 322 0 401 426 22 0 448 181 42 0 223 1072
% App. Total 19.7 80.3 0  95.1 4.9 0  81.2 18.8 0   

PHF .823 .947 .000 .946 .986 .550 .000 .957 .794 .656 .000 .858 .931
Cars 79 312 0 391 418 18 0 436 177 39 0 216 1043

% Cars 100 96.9 0 97.5 98.1 81.8 0 97.3 97.8 92.9 0 96.9 97.3
Heavy Vehicles 0 10 0 10 8 4 0 12 4 3 0 7 29

% Heavy Vehicles 0 3.1 0 2.5 1.9 18.2 0 2.7 2.2 7.1 0 3.1 2.7
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Peak Hour Begins at 12:15 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Bedford Street (Route 18/28)

From North
Rotary

From East
Rotary

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

07:00 AM 134 0 0 170 269 0 0 0 0 573
07:15 AM 144 0 0 225 265 0 0 0 0 634
07:30 AM 145 0 0 185 268 0 0 0 0 598
07:45 AM 172 0 0 242 206 0 0 0 0 620

Total 595 0 0 822 1008 0 0 0 0 2425

08:00 AM 163 0 0 228 196 0 0 0 0 587
08:15 AM 142 0 0 202 229 0 0 0 0 573
08:30 AM 134 0 0 185 308 0 0 0 0 627
08:45 AM 113 0 0 171 329 0 0 0 0 613

Total 552 0 0 786 1062 0 0 0 0 2400

Grand Total 1147 0 0 1608 2070 0 0 0 0 4825
Apprch % 100 0 0 43.7 56.3 0 0 0 0  

Total % 23.8 0 0 33.3 42.9 0 0 0 0
Cars 1063 0 0 1527 1929 0 0 0 0 4519

% Cars 92.7 0 0 95 93.2 0 0 0 0 93.7
Heavy Vehicles 84 0 0 81 141 0 0 0 0 306

% Heavy Vehicles 7.3 0 0 5 6.8 0 0 0 0 6.3

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 144 0 0 144 225 265 0 490 0 0 0 0 634
07:30 AM 145 0 0 145 185 268 0 453 0 0 0 0 598
07:45 AM 172 0 0 172 242 206 0 448 0 0 0 0 620
08:00 AM 163 0 0 163 228 196 0 424 0 0 0 0 587

Total Volume 624 0 0 624 880 935 0 1815 0 0 0 0 2439
% App. Total 100 0 0  48.5 51.5 0  0 0 0   

PHF .907 .000 .000 .907 .909 .872 .000 .926 .000 .000 .000 .000 .962
Cars 574 0 0 574 846 857 0 1703 0 0 0 0 2277

% Cars 92.0 0 0 92.0 96.1 91.7 0 93.8 0 0 0 0 93.4
Heavy Vehicles 50 0 0 50 34 78 0 112 0 0 0 0 162

% Heavy Vehicles 8.0 0 0 8.0 3.9 8.3 0 6.2 0 0 0 0 6.6

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Bedford Street (Route 18/28)

From North
Rotary

From East
Rotary

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

07:00 AM 126 0 0 158 253 0 0 0 0 537
07:15 AM 134 0 0 217 247 0 0 0 0 598
07:30 AM 136 0 0 177 246 0 0 0 0 559
07:45 AM 152 0 0 236 189 0 0 0 0 577

Total 548 0 0 788 935 0 0 0 0 2271

08:00 AM 152 0 0 216 175 0 0 0 0 543
08:15 AM 134 0 0 191 215 0 0 0 0 540
08:30 AM 127 0 0 169 292 0 0 0 0 588
08:45 AM 102 0 0 163 312 0 0 0 0 577

Total 515 0 0 739 994 0 0 0 0 2248

Grand Total 1063 0 0 1527 1929 0 0 0 0 4519
Apprch % 100 0 0 44.2 55.8 0 0 0 0  

Total % 23.5 0 0 33.8 42.7 0 0 0 0

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 134 0 0 134 217 247 0 464 0 0 0 0 598
07:30 AM 136 0 0 136 177 246 0 423 0 0 0 0 559
07:45 AM 152 0 0 152 236 189 0 425 0 0 0 0 577
08:00 AM 152 0 0 152 216 175 0 391 0 0 0 0 543

Total Volume 574 0 0 574 846 857 0 1703 0 0 0 0 2277
% App. Total 100 0 0  49.7 50.3 0  0 0 0   

PHF .944 .000 .000 .944 .896 .867 .000 .918 .000 .000 .000 .000 .952

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Bedford Street (Route 18/28)

From North
Rotary

From East
Rotary

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

07:00 AM 8 0 0 12 16 0 0 0 0 36
07:15 AM 10 0 0 8 18 0 0 0 0 36
07:30 AM 9 0 0 8 22 0 0 0 0 39
07:45 AM 20 0 0 6 17 0 0 0 0 43

Total 47 0 0 34 73 0 0 0 0 154

08:00 AM 11 0 0 12 21 0 0 0 0 44
08:15 AM 8 0 0 11 14 0 0 0 0 33
08:30 AM 7 0 0 16 16 0 0 0 0 39
08:45 AM 11 0 0 8 17 0 0 0 0 36

Total 37 0 0 47 68 0 0 0 0 152

Grand Total 84 0 0 81 141 0 0 0 0 306
Apprch % 100 0 0 36.5 63.5 0 0 0 0  

Total % 27.5 0 0 26.5 46.1 0 0 0 0

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 10 0 0 10 8 18 0 26 0 0 0 0 36
07:30 AM 9 0 0 9 8 22 0 30 0 0 0 0 39
07:45 AM 20 0 0 20 6 17 0 23 0 0 0 0 43
08:00 AM 11 0 0 11 12 21 0 33 0 0 0 0 44

Total Volume 50 0 0 50 34 78 0 112 0 0 0 0 162
% App. Total 100 0 0  30.4 69.6 0  0 0 0   

PHF .625 .000 .000 .625 .708 .886 .000 .848 .000 .000 .000 .000 .920

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Bedford Street (Route 18/28)

From North
Rotary

From East
Rotary

From West
Start Time Right Left Peds Right Thru Peds Thru Left Peds Int. Total

07:00 AM 0 0 0 0 1 0 0 0 0 1
07:15 AM 1 0 0 1 0 0 0 0 0 2
07:30 AM 0 0 0 1 0 0 0 0 0 1
07:45 AM 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 2 1 0 0 0 0 4

08:00 AM 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0

Grand Total 1 0 0 2 1 0 0 0 0 4
Apprch % 100 0 0 66.7 33.3 0 0 0 0  

Total % 25 0 0 50 25 0 0 0 0

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left Peds App. Total Right Thru Peds App. Total Thru Left Peds App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 1 0 1 0 0 0 0 1
07:15 AM 1 0 0 1 1 0 0 1 0 0 0 0 2
07:30 AM 0 0 0 0 1 0 0 1 0 0 0 0 1
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 1 0 0 1 2 1 0 3 0 0 0 0 4
% App. Total 100 0 0  66.7 33.3 0  0 0 0   

PHF .250 .000 .000 .250 .500 .250 .000 .750 .000 .000 .000 .000 .500

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 144 0 0 144 225 265 0 490 0 0 0 0 634
07:30 AM 145 0 0 145 185 268 0 453 0 0 0 0 598
07:45 AM 172 0 0 172 242 206 0 448 0 0 0 0 620
08:00 AM 163 0 0 163 228 196 0 424 0 0 0 0 587

Total Volume 624 0 0 624 880 935 0 1815 0 0 0 0 2439
% App. Total 100 0 0  48.5 51.5 0  0 0 0   

PHF .907 .000 .000 .907 .909 .872 .000 .926 .000 .000 .000 .000 .962
Cars 574 0 0 574 846 857 0 1703 0 0 0 0 2277

% Cars 92.0 0 0 92.0 96.1 91.7 0 93.8 0 0 0 0 93.4
Heavy Vehicles 50 0 0 50 34 78 0 112 0 0 0 0 162

% Heavy Vehicles 8.0 0 0 8.0 3.9 8.3 0 6.2 0 0 0 0 6.6
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Peak Hour Begins at 07:15 AM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Rotary

From North
Rotary

From South
Harding Street (Route 44)

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

07:00 AM 302 102 0 0 0 0 216 0 0 620
07:15 AM 298 109 0 0 0 0 261 0 0 668
07:30 AM 316 112 0 0 0 0 290 0 0 718
07:45 AM 271 119 0 0 0 0 285 0 0 675

Total 1187 442 0 0 0 0 1052 0 0 2681

08:00 AM 252 107 0 0 0 0 289 0 0 648
08:15 AM 270 104 0 0 0 0 300 0 0 674
08:30 AM 295 107 0 0 0 0 256 0 0 658
08:45 AM 266 125 0 0 0 0 227 0 0 618

Total 1083 443 0 0 0 0 1072 0 0 2598

Grand Total 2270 885 0 0 0 0 2124 0 0 5279
Apprch % 71.9 28.1 0 0 0 0 100 0 0  

Total % 43 16.8 0 0 0 0 40.2 0 0
Cars 2104 830 0 0 0 0 1950 0 0 4884

% Cars 92.7 93.8 0 0 0 0 91.8 0 0 92.5
Heavy Vehicles 166 55 0 0 0 0 174 0 0 395

% Heavy Vehicles 7.3 6.2 0 0 0 0 8.2 0 0 7.5

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 316 112 0 428 0 0 0 0 290 0 0 290 718
07:45 AM 271 119 0 390 0 0 0 0 285 0 0 285 675
08:00 AM 252 107 0 359 0 0 0 0 289 0 0 289 648
08:15 AM 270 104 0 374 0 0 0 0 300 0 0 300 674

Total Volume 1109 442 0 1551 0 0 0 0 1164 0 0 1164 2715
% App. Total 71.5 28.5 0  0 0 0  100 0 0   

PHF .877 .929 .000 .906 .000 .000 .000 .000 .970 .000 .000 .970 .945
Cars 1022 408 0 1430 0 0 0 0 1080 0 0 1080 2510

% Cars 92.2 92.3 0 92.2 0 0 0 0 92.8 0 0 92.8 92.4
Heavy Vehicles 87 34 0 121 0 0 0 0 84 0 0 84 205

% Heavy Vehicles 7.8 7.7 0 7.8 0 0 0 0 7.2 0 0 7.2 7.6

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Rotary

From North
Rotary

From South
Harding Street (Route 44)

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

07:00 AM 285 96 0 0 0 0 185 0 0 566
07:15 AM 273 106 0 0 0 0 235 0 0 614
07:30 AM 293 103 0 0 0 0 269 0 0 665
07:45 AM 249 106 0 0 0 0 269 0 0 624

Total 1100 411 0 0 0 0 958 0 0 2469

08:00 AM 225 103 0 0 0 0 261 0 0 589
08:15 AM 255 96 0 0 0 0 281 0 0 632
08:30 AM 278 101 0 0 0 0 237 0 0 616
08:45 AM 246 119 0 0 0 0 213 0 0 578

Total 1004 419 0 0 0 0 992 0 0 2415

Grand Total 2104 830 0 0 0 0 1950 0 0 4884
Apprch % 71.7 28.3 0 0 0 0 100 0 0  

Total % 43.1 17 0 0 0 0 39.9 0 0

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 293 103 0 396 0 0 0 0 269 0 0 269 665
07:45 AM 249 106 0 355 0 0 0 0 269 0 0 269 624
08:00 AM 225 103 0 328 0 0 0 0 261 0 0 261 589
08:15 AM 255 96 0 351 0 0 0 0 281 0 0 281 632

Total Volume 1022 408 0 1430 0 0 0 0 1080 0 0 1080 2510
% App. Total 71.5 28.5 0  0 0 0  100 0 0   

PHF .872 .962 .000 .903 .000 .000 .000 .000 .961 .000 .000 .961 .944

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Rotary

From North
Rotary

From South
Harding Street (Route 44)

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

07:00 AM 17 6 0 0 0 0 31 0 0 54
07:15 AM 25 3 0 0 0 0 26 0 0 54
07:30 AM 23 9 0 0 0 0 21 0 0 53
07:45 AM 22 13 0 0 0 0 16 0 0 51

Total 87 31 0 0 0 0 94 0 0 212

08:00 AM 27 4 0 0 0 0 28 0 0 59
08:15 AM 15 8 0 0 0 0 19 0 0 42
08:30 AM 17 6 0 0 0 0 19 0 0 42
08:45 AM 20 6 0 0 0 0 14 0 0 40

Total 79 24 0 0 0 0 80 0 0 183

Grand Total 166 55 0 0 0 0 174 0 0 395
Apprch % 75.1 24.9 0 0 0 0 100 0 0  

Total % 42 13.9 0 0 0 0 44.1 0 0

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 25 3 0 28 0 0 0 0 26 0 0 26 54
07:30 AM 23 9 0 32 0 0 0 0 21 0 0 21 53
07:45 AM 22 13 0 35 0 0 0 0 16 0 0 16 51
08:00 AM 27 4 0 31 0 0 0 0 28 0 0 28 59

Total Volume 97 29 0 126 0 0 0 0 91 0 0 91 217
% App. Total 77 23 0  0 0 0  100 0 0   

PHF .898 .558 .000 .900 .000 .000 .000 .000 .813 .000 .000 .813 .919

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Rotary

From North
Rotary

From South
Harding Street (Route 44)

From West
Start Time Right Thru Peds Thru Left Peds Right Left Peds Int. Total

07:00 AM 1 0 0 0 0 0 0 0 0 1
07:15 AM 0 1 0 0 0 0 0 0 0 1
07:30 AM 0 0 0 0 0 0 2 0 0 2
07:45 AM 1 0 0 0 0 0 0 0 0 1

Total 2 1 0 0 0 0 2 0 0 5

08:00 AM 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 1 0 0 1

Total 0 0 0 0 0 0 1 0 0 1

Grand Total 2 1 0 0 0 0 3 0 0 6
Apprch % 66.7 33.3 0 0 0 0 100 0 0  

Total % 33.3 16.7 0 0 0 0 50 0 0

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru Peds App. Total Thru Left Peds App. Total Right Left Peds App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 1 0 0 1 0 0 0 0 0 0 0 0 1
07:15 AM 0 1 0 1 0 0 0 0 0 0 0 0 1
07:30 AM 0 0 0 0 0 0 0 0 2 0 0 2 2
07:45 AM 1 0 0 1 0 0 0 0 0 0 0 0 1

Total Volume 2 1 0 3 0 0 0 0 2 0 0 2 5
% App. Total 66.7 33.3 0  0 0 0  100 0 0   

PHF .500 .250 .000 .750 .000 .000 .000 .000 .250 .000 .000 .250 .625

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 316 112 0 428 0 0 0 0 290 0 0 290 718
07:45 AM 271 119 0 390 0 0 0 0 285 0 0 285 675
08:00 AM 252 107 0 359 0 0 0 0 289 0 0 289 648
08:15 AM 270 104 0 374 0 0 0 0 300 0 0 300 674

Total Volume 1109 442 0 1551 0 0 0 0 1164 0 0 1164 2715
% App. Total 71.5 28.5 0  0 0 0  100 0 0   

PHF .877 .929 .000 .906 .000 .000 .000 .000 .970 .000 .000 .970 .945
Cars 1022 408 0 1430 0 0 0 0 1080 0 0 1080 2510

% Cars 92.2 92.3 0 92.2 0 0 0 0 92.8 0 0 92.8 92.4
Heavy Vehicles 87 34 0 121 0 0 0 0 84 0 0 84 205

% Heavy Vehicles 7.8 7.7 0 7.8 0 0 0 0 7.2 0 0 7.2 7.6
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Peak Hour Begins at 07:30 AM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Rotary

From East
Bedford Street (Route 18)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

07:00 AM 0 0 0 124 0 0 73 247 0 444
07:15 AM 0 0 0 141 0 0 65 302 0 508
07:30 AM 0 0 0 135 0 0 61 337 0 533
07:45 AM 0 0 0 140 0 0 64 343 0 547

Total 0 0 0 540 0 0 263 1229 0 2032

08:00 AM 0 0 0 158 0 0 70 326 0 554
08:15 AM 0 0 0 165 0 0 75 328 0 568
08:30 AM 0 0 0 150 0 0 66 293 0 509
08:45 AM 0 0 0 131 0 0 77 265 0 473

Total 0 0 0 604 0 0 288 1212 0 2104

Grand Total 0 0 0 1144 0 0 551 2441 0 4136
Apprch % 0 0 0 100 0 0 18.4 81.6 0  

Total % 0 0 0 27.7 0 0 13.3 59 0
Cars 0 0 0 1101 0 0 515 2254 0 3870

% Cars 0 0 0 96.2 0 0 93.5 92.3 0 93.6
Heavy Vehicles 0 0 0 43 0 0 36 187 0 266

% Heavy Vehicles 0 0 0 3.8 0 0 6.5 7.7 0 6.4

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 0 0 135 0 0 135 61 337 0 398 533
07:45 AM 0 0 0 0 140 0 0 140 64 343 0 407 547
08:00 AM 0 0 0 0 158 0 0 158 70 326 0 396 554
08:15 AM 0 0 0 0 165 0 0 165 75 328 0 403 568

Total Volume 0 0 0 0 598 0 0 598 270 1334 0 1604 2202
% App. Total 0 0 0  100 0 0  16.8 83.2 0   

PHF .000 .000 .000 .000 .906 .000 .000 .906 .900 .972 .000 .985 .969
Cars 0 0 0 0 571 0 0 571 247 1244 0 1491 2062

% Cars 0 0 0 0 95.5 0 0 95.5 91.5 93.3 0 93.0 93.6
Heavy Vehicles 0 0 0 0 27 0 0 27 23 90 0 113 140

% Heavy Vehicles 0 0 0 0 4.5 0 0 4.5 8.5 6.7 0 7.0 6.4

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Rotary

From East
Bedford Street (Route 18)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

07:00 AM 0 0 0 119 0 0 67 215 0 401
07:15 AM 0 0 0 139 0 0 62 277 0 478
07:30 AM 0 0 0 134 0 0 54 316 0 504
07:45 AM 0 0 0 135 0 0 59 321 0 515

Total 0 0 0 527 0 0 242 1129 0 1898

08:00 AM 0 0 0 146 0 0 65 299 0 510
08:15 AM 0 0 0 156 0 0 69 308 0 533
08:30 AM 0 0 0 145 0 0 65 270 0 480
08:45 AM 0 0 0 127 0 0 74 248 0 449

Total 0 0 0 574 0 0 273 1125 0 1972

Grand Total 0 0 0 1101 0 0 515 2254 0 3870
Apprch % 0 0 0 100 0 0 18.6 81.4 0  

Total % 0 0 0 28.4 0 0 13.3 58.2 0

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 0 0 134 0 0 134 54 316 0 370 504
07:45 AM 0 0 0 0 135 0 0 135 59 321 0 380 515
08:00 AM 0 0 0 0 146 0 0 146 65 299 0 364 510
08:15 AM 0 0 0 0 156 0 0 156 69 308 0 377 533

Total Volume 0 0 0 0 571 0 0 571 247 1244 0 1491 2062
% App. Total 0 0 0  100 0 0  16.6 83.4 0   

PHF .000 .000 .000 .000 .915 .000 .000 .915 .895 .969 .000 .981 .967

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Rotary

From East
Bedford Street (Route 18)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

07:00 AM 0 0 0 5 0 0 6 32 0 43
07:15 AM 0 0 0 2 0 0 3 25 0 30
07:30 AM 0 0 0 1 0 0 7 21 0 29
07:45 AM 0 0 0 5 0 0 5 22 0 32

Total 0 0 0 13 0 0 21 100 0 134

08:00 AM 0 0 0 12 0 0 5 27 0 44
08:15 AM 0 0 0 9 0 0 6 20 0 35
08:30 AM 0 0 0 5 0 0 1 23 0 29
08:45 AM 0 0 0 4 0 0 3 17 0 24

Total 0 0 0 30 0 0 15 87 0 132

Grand Total 0 0 0 43 0 0 36 187 0 266
Apprch % 0 0 0 100 0 0 16.1 83.9 0  

Total % 0 0 0 16.2 0 0 13.5 70.3 0

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 0 0 1 0 0 1 7 21 0 28 29
07:45 AM 0 0 0 0 5 0 0 5 5 22 0 27 32
08:00 AM 0 0 0 0 12 0 0 12 5 27 0 32 44
08:15 AM 0 0 0 0 9 0 0 9 6 20 0 26 35

Total Volume 0 0 0 0 27 0 0 27 23 90 0 113 140
% App. Total 0 0 0  100 0 0  20.4 79.6 0   

PHF .000 .000 .000 .000 .563 .000 .000 .563 .821 .833 .000 .883 .795

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Rotary

From East
Bedford Street (Route 18)

From South
Rotary

From West
Start Time Thru Left Peds Right Left Peds Right Thru Peds Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 1 0 0 0 1 0 2
07:30 AM 0 0 0 0 0 0 0 2 0 2
07:45 AM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 1 0 0 0 3 0 4

08:00 AM 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 1 0 0 1

Total 0 0 0 0 0 0 1 0 0 1

Grand Total 0 0 0 1 0 0 1 3 0 5
Apprch % 0 0 0 100 0 0 25 75 0  

Total % 0 0 0 20 0 0 20 60 0

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 1 0 0 1 0 1 0 1 2
07:30 AM 0 0 0 0 0 0 0 0 0 2 0 2 2
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 1 0 0 1 0 3 0 3 4
% App. Total 0 0 0  100 0 0  0 100 0   

PHF .000 .000 .000 .000 .250 .000 .000 .250 .000 .375 .000 .375 .500

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 0 0 135 0 0 135 61 337 0 398 533
07:45 AM 0 0 0 0 140 0 0 140 64 343 0 407 547
08:00 AM 0 0 0 0 158 0 0 158 70 326 0 396 554
08:15 AM 0 0 0 0 165 0 0 165 75 328 0 403 568

Total Volume 0 0 0 0 598 0 0 598 270 1334 0 1604 2202
% App. Total 0 0 0  100 0 0  16.8 83.2 0   

PHF .000 .000 .000 .000 .906 .000 .000 .906 .900 .972 .000 .985 .969
Cars 0 0 0 0 571 0 0 571 247 1244 0 1491 2062

% Cars 0 0 0 0 95.5 0 0 95.5 91.5 93.3 0 93.0 93.6
Heavy Vehicles 0 0 0 0 27 0 0 27 23 90 0 113 140

% Heavy Vehicles 0 0 0 0 4.5 0 0 4.5 8.5 6.7 0 7.0 6.4
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Peak Hour Begins at 07:30 AM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Rotary

From East
West Grove Street (Route 28)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

07:00 AM 0 0 0 116 0 0 80 295 0 491
07:15 AM 0 0 0 131 0 0 82 361 0 574
07:30 AM 0 0 0 120 0 0 105 375 0 600
07:45 AM 0 0 0 112 0 0 130 355 0 597

Total 0 0 0 479 0 0 397 1386 0 2262

08:00 AM 0 0 0 94 0 0 102 374 0 570
08:15 AM 0 0 0 99 0 0 92 398 0 589
08:30 AM 0 0 0 129 0 0 119 317 0 565
08:45 AM 0 0 0 156 0 0 140 263 0 559

Total 0 0 0 478 0 0 453 1352 0 2283

Grand Total 0 0 0 957 0 0 850 2738 0 4545
Apprch % 0 0 0 100 0 0 23.7 76.3 0  

Total % 0 0 0 21.1 0 0 18.7 60.2 0
Cars 0 0 0 919 0 0 815 2540 0 4274

% Cars 0 0 0 96 0 0 95.9 92.8 0 94
Heavy Vehicles 0 0 0 38 0 0 35 198 0 271

% Heavy Vehicles 0 0 0 4 0 0 4.1 7.2 0 6

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 0 0 120 0 0 120 105 375 0 480 600
07:45 AM 0 0 0 0 112 0 0 112 130 355 0 485 597
08:00 AM 0 0 0 0 94 0 0 94 102 374 0 476 570
08:15 AM 0 0 0 0 99 0 0 99 92 398 0 490 589

Total Volume 0 0 0 0 425 0 0 425 429 1502 0 1931 2356
% App. Total 0 0 0  100 0 0  22.2 77.8 0   

PHF .000 .000 .000 .000 .885 .000 .000 .885 .825 .943 .000 .985 .982
Cars 0 0 0 0 406 0 0 406 406 1406 0 1812 2218

% Cars 0 0 0 0 95.5 0 0 95.5 94.6 93.6 0 93.8 94.1
Heavy Vehicles 0 0 0 0 19 0 0 19 23 96 0 119 138

% Heavy Vehicles 0 0 0 0 4.5 0 0 4.5 5.4 6.4 0 6.2 5.9

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Rotary

From East
West Grove Street (Route 28)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

07:00 AM 0 0 0 115 0 0 76 261 0 452
07:15 AM 0 0 0 122 0 0 81 334 0 537
07:30 AM 0 0 0 114 0 0 102 355 0 571
07:45 AM 0 0 0 108 0 0 122 336 0 566

Total 0 0 0 459 0 0 381 1286 0 2126

08:00 AM 0 0 0 90 0 0 94 341 0 525
08:15 AM 0 0 0 94 0 0 88 374 0 556
08:30 AM 0 0 0 122 0 0 116 291 0 529
08:45 AM 0 0 0 154 0 0 136 248 0 538

Total 0 0 0 460 0 0 434 1254 0 2148

Grand Total 0 0 0 919 0 0 815 2540 0 4274
Apprch % 0 0 0 100 0 0 24.3 75.7 0  

Total % 0 0 0 21.5 0 0 19.1 59.4 0

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 0 0 114 0 0 114 102 355 0 457 571
07:45 AM 0 0 0 0 108 0 0 108 122 336 0 458 566
08:00 AM 0 0 0 0 90 0 0 90 94 341 0 435 525
08:15 AM 0 0 0 0 94 0 0 94 88 374 0 462 556

Total Volume 0 0 0 0 406 0 0 406 406 1406 0 1812 2218
% App. Total 0 0 0  100 0 0  22.4 77.6 0   

PHF .000 .000 .000 .000 .890 .000 .000 .890 .832 .940 .000 .981 .971

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Rotary

From East
West Grove Street (Route 28)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

07:00 AM 0 0 0 1 0 0 4 34 0 39
07:15 AM 0 0 0 9 0 0 1 27 0 37
07:30 AM 0 0 0 6 0 0 3 20 0 29
07:45 AM 0 0 0 4 0 0 8 19 0 31

Total 0 0 0 20 0 0 16 100 0 136

08:00 AM 0 0 0 4 0 0 8 33 0 45
08:15 AM 0 0 0 5 0 0 4 24 0 33
08:30 AM 0 0 0 7 0 0 3 26 0 36
08:45 AM 0 0 0 2 0 0 4 15 0 21

Total 0 0 0 18 0 0 19 98 0 135

Grand Total 0 0 0 38 0 0 35 198 0 271
Apprch % 0 0 0 100 0 0 15 85 0  

Total % 0 0 0 14 0 0 12.9 73.1 0

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:45 AM
07:45 AM 0 0 0 0 4 0 0 4 8 19 0 27 31
08:00 AM 0 0 0 0 4 0 0 4 8 33 0 41 45
08:15 AM 0 0 0 0 5 0 0 5 4 24 0 28 33
08:30 AM 0 0 0 0 7 0 0 7 3 26 0 29 36

Total Volume 0 0 0 0 20 0 0 20 23 102 0 125 145
% App. Total 0 0 0  100 0 0  18.4 81.6 0   

PHF .000 .000 .000 .000 .714 .000 .000 .714 .719 .773 .000 .762 .806

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Rotary

From East
West Grove Street (Route 28)

From South
Rotary

From West
Start Time Thru Left Peds Right Left Peds Right Thru Peds Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 1 1 0 2
07:30 AM 0 0 0 0 0 0 0 2 0 2
07:45 AM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 1 3 0 4

08:00 AM 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 1 3 0 4
Apprch % 0 0 0 0 0 0 25 75 0  

Total % 0 0 0 0 0 0 25 75 0

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 1 1 0 2 2
07:30 AM 0 0 0 0 0 0 0 0 0 2 0 2 2
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 1 3 0 4 4
% App. Total 0 0 0  0 0 0  25 75 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .250 .375 .000 .500 .500

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 0 0 120 0 0 120 105 375 0 480 600
07:45 AM 0 0 0 0 112 0 0 112 130 355 0 485 597
08:00 AM 0 0 0 0 94 0 0 94 102 374 0 476 570
08:15 AM 0 0 0 0 99 0 0 99 92 398 0 490 589

Total Volume 0 0 0 0 425 0 0 425 429 1502 0 1931 2356
% App. Total 0 0 0  100 0 0  22.2 77.8 0   

PHF .000 .000 .000 .000 .885 .000 .000 .885 .825 .943 .000 .985 .982
Cars 0 0 0 0 406 0 0 406 406 1406 0 1812 2218

% Cars 0 0 0 0 95.5 0 0 95.5 94.6 93.6 0 93.8 94.1
Heavy Vehicles 0 0 0 0 19 0 0 19 23 96 0 119 138

% Heavy Vehicles 0 0 0 0 4.5 0 0 4.5 5.4 6.4 0 6.2 5.9
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PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P5 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Rotary

From North
Route 44

From East
Rotary

From South
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

07:00 AM 0 0 0 174 0 0 145 264 0 583
07:15 AM 0 0 0 180 0 0 180 316 0 676
07:30 AM 0 0 0 169 0 0 212 291 0 672
07:45 AM 0 0 0 133 0 0 162 320 0 615

Total 0 0 0 656 0 0 699 1191 0 2546

08:00 AM 0 0 0 132 0 0 189 297 0 618
08:15 AM 0 0 0 142 0 0 205 300 0 647
08:30 AM 0 0 0 206 0 0 168 277 0 651
08:45 AM 0 0 0 222 0 0 132 285 0 639

Total 0 0 0 702 0 0 694 1159 0 2555

Grand Total 0 0 0 1358 0 0 1393 2350 0 5101
Apprch % 0 0 0 100 0 0 37.2 62.8 0  

Total % 0 0 0 26.6 0 0 27.3 46.1 0
Cars 0 0 0 1240 0 0 1276 2239 0 4755

% Cars 0 0 0 91.3 0 0 91.6 95.3 0 93.2
Heavy Vehicles 0 0 0 118 0 0 117 111 0 346

% Heavy Vehicles 0 0 0 8.7 0 0 8.4 4.7 0 6.8

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 0 0 0 0 180 0 0 180 180 316 0 496 676
07:30 AM 0 0 0 0 169 0 0 169 212 291 0 503 672
07:45 AM 0 0 0 0 133 0 0 133 162 320 0 482 615
08:00 AM 0 0 0 0 132 0 0 132 189 297 0 486 618

Total Volume 0 0 0 0 614 0 0 614 743 1224 0 1967 2581
% App. Total 0 0 0  100 0 0  37.8 62.2 0   

PHF .000 .000 .000 .000 .853 .000 .000 .853 .876 .956 .000 .978 .955
Cars 0 0 0 0 555 0 0 555 678 1167 0 1845 2400

% Cars 0 0 0 0 90.4 0 0 90.4 91.3 95.3 0 93.8 93.0
Heavy Vehicles 0 0 0 0 59 0 0 59 65 57 0 122 181

% Heavy Vehicles 0 0 0 0 9.6 0 0 9.6 8.7 4.7 0 6.2 7.0

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P5 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Rotary

From North
Route 44

From East
Rotary

From South
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

07:00 AM 0 0 0 160 0 0 122 250 0 532
07:15 AM 0 0 0 168 0 0 160 298 0 626
07:30 AM 0 0 0 153 0 0 199 276 0 628
07:45 AM 0 0 0 119 0 0 147 311 0 577

Total 0 0 0 600 0 0 628 1135 0 2363

08:00 AM 0 0 0 115 0 0 172 282 0 569
08:15 AM 0 0 0 130 0 0 193 285 0 608
08:30 AM 0 0 0 190 0 0 160 259 0 609
08:45 AM 0 0 0 205 0 0 123 278 0 606

Total 0 0 0 640 0 0 648 1104 0 2392

Grand Total 0 0 0 1240 0 0 1276 2239 0 4755
Apprch % 0 0 0 100 0 0 36.3 63.7 0  

Total % 0 0 0 26.1 0 0 26.8 47.1 0

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 0 0 0 0 168 0 0 168 160 298 0 458 626
07:30 AM 0 0 0 0 153 0 0 153 199 276 0 475 628
07:45 AM 0 0 0 0 119 0 0 119 147 311 0 458 577
08:00 AM 0 0 0 0 115 0 0 115 172 282 0 454 569

Total Volume 0 0 0 0 555 0 0 555 678 1167 0 1845 2400
% App. Total 0 0 0  100 0 0  36.7 63.3 0   

PHF .000 .000 .000 .000 .826 .000 .000 .826 .852 .938 .000 .971 .955

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P5 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Rotary

From North
Route 44

From East
Rotary

From South
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

07:00 AM 0 0 0 14 0 0 23 14 0 51
07:15 AM 0 0 0 12 0 0 20 18 0 50
07:30 AM 0 0 0 16 0 0 13 15 0 44
07:45 AM 0 0 0 14 0 0 15 9 0 38

Total 0 0 0 56 0 0 71 56 0 183

08:00 AM 0 0 0 17 0 0 17 15 0 49
08:15 AM 0 0 0 12 0 0 12 15 0 39
08:30 AM 0 0 0 16 0 0 8 18 0 42
08:45 AM 0 0 0 17 0 0 9 7 0 33

Total 0 0 0 62 0 0 46 55 0 163

Grand Total 0 0 0 118 0 0 117 111 0 346
Apprch % 0 0 0 100 0 0 51.3 48.7 0  

Total % 0 0 0 34.1 0 0 33.8 32.1 0

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 14 0 0 14 23 14 0 37 51
07:15 AM 0 0 0 0 12 0 0 12 20 18 0 38 50
07:30 AM 0 0 0 0 16 0 0 16 13 15 0 28 44
07:45 AM 0 0 0 0 14 0 0 14 15 9 0 24 38

Total Volume 0 0 0 0 56 0 0 56 71 56 0 127 183
% App. Total 0 0 0  100 0 0  55.9 44.1 0   

PHF .000 .000 .000 .000 .875 .000 .000 .875 .772 .778 .000 .836 .897

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P5 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Rotary

From North
Route 44

From East
Rotary

From South
Start Time Thru Left Peds Right Left Peds Right Thru Peds Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 2 0 0 2
07:45 AM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 2 0 0 2

08:00 AM 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 1 0 0 1
08:45 AM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 1 0 0 1

Grand Total 0 0 0 0 0 0 3 0 0 3
Apprch % 0 0 0 0 0 0 100 0 0  

Total % 0 0 0 0 0 0 100 0 0

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 2 0 0 2 2
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 2 0 0 2 2
% App. Total 0 0 0  0 0 0  100 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .250 .000 .000 .250 .250

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P5 (am)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 0 0 0 0 180 0 0 180 180 316 0 496 676
07:30 AM 0 0 0 0 169 0 0 169 212 291 0 503 672
07:45 AM 0 0 0 0 133 0 0 133 162 320 0 482 615
08:00 AM 0 0 0 0 132 0 0 132 189 297 0 486 618

Total Volume 0 0 0 0 614 0 0 614 743 1224 0 1967 2581
% App. Total 0 0 0  100 0 0  37.8 62.2 0   

PHF .000 .000 .000 .000 .853 .000 .000 .853 .876 .956 .000 .978 .955
Cars 0 0 0 0 555 0 0 555 678 1167 0 1845 2400

% Cars 0 0 0 0 90.4 0 0 90.4 91.3 95.3 0 93.8 93.0
Heavy Vehicles 0 0 0 0 59 0 0 59 65 57 0 122 181

% Heavy Vehicles 0 0 0 0 9.6 0 0 9.6 8.7 4.7 0 6.2 7.0
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PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Bedford Street (Route 18/28)

From North
Rotary

From East
Rotary

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

04:00 PM 167 0 0 95 304 0 0 0 0 566
04:15 PM 152 0 0 112 310 0 0 0 0 574
04:30 PM 165 0 0 119 322 0 0 0 0 606
04:45 PM 145 0 0 92 338 0 0 0 0 575

Total 629 0 0 418 1274 0 0 0 0 2321

05:00 PM 166 0 0 113 320 0 0 0 0 599
05:15 PM 162 0 0 116 321 0 0 0 0 599
05:30 PM 151 0 0 116 306 0 0 0 0 573
05:45 PM 149 0 0 88 317 0 0 0 0 554

Total 628 0 0 433 1264 0 0 0 0 2325

Grand Total 1257 0 0 851 2538 0 0 0 0 4646
Apprch % 100 0 0 25.1 74.9 0 0 0 0  

Total % 27.1 0 0 18.3 54.6 0 0 0 0
Cars 1226 0 0 820 2471 0 0 0 0 4517

% Cars 97.5 0 0 96.4 97.4 0 0 0 0 97.2
Heavy Vehicles 31 0 0 31 67 0 0 0 0 129

% Heavy Vehicles 2.5 0 0 3.6 2.6 0 0 0 0 2.8

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 165 0 0 165 119 322 0 441 0 0 0 0 606
04:45 PM 145 0 0 145 92 338 0 430 0 0 0 0 575
05:00 PM 166 0 0 166 113 320 0 433 0 0 0 0 599
05:15 PM 162 0 0 162 116 321 0 437 0 0 0 0 599

Total Volume 638 0 0 638 440 1301 0 1741 0 0 0 0 2379
% App. Total 100 0 0  25.3 74.7 0  0 0 0   

PHF .961 .000 .000 .961 .924 .962 .000 .987 .000 .000 .000 .000 .981
Cars 622 0 0 622 423 1272 0 1695 0 0 0 0 2317

% Cars 97.5 0 0 97.5 96.1 97.8 0 97.4 0 0 0 0 97.4
Heavy Vehicles 16 0 0 16 17 29 0 46 0 0 0 0 62

% Heavy Vehicles 2.5 0 0 2.5 3.9 2.2 0 2.6 0 0 0 0 2.6

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Bedford Street (Route 18/28)

From North
Rotary

From East
Rotary

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

04:00 PM 167 0 0 91 293 0 0 0 0 551
04:15 PM 143 0 0 109 298 0 0 0 0 550
04:30 PM 162 0 0 114 317 0 0 0 0 593
04:45 PM 138 0 0 89 328 0 0 0 0 555

Total 610 0 0 403 1236 0 0 0 0 2249

05:00 PM 164 0 0 110 314 0 0 0 0 588
05:15 PM 158 0 0 110 313 0 0 0 0 581
05:30 PM 149 0 0 114 297 0 0 0 0 560
05:45 PM 145 0 0 83 311 0 0 0 0 539

Total 616 0 0 417 1235 0 0 0 0 2268

Grand Total 1226 0 0 820 2471 0 0 0 0 4517
Apprch % 100 0 0 24.9 75.1 0 0 0 0  

Total % 27.1 0 0 18.2 54.7 0 0 0 0

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 162 0 0 162 114 317 0 431 0 0 0 0 593
04:45 PM 138 0 0 138 89 328 0 417 0 0 0 0 555
05:00 PM 164 0 0 164 110 314 0 424 0 0 0 0 588
05:15 PM 158 0 0 158 110 313 0 423 0 0 0 0 581

Total Volume 622 0 0 622 423 1272 0 1695 0 0 0 0 2317
% App. Total 100 0 0  25 75 0  0 0 0   

PHF .948 .000 .000 .948 .928 .970 .000 .983 .000 .000 .000 .000 .977

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Bedford Street (Route 18/28)

From North
Rotary

From East
Rotary

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

04:00 PM 0 0 0 4 11 0 0 0 0 15
04:15 PM 9 0 0 3 12 0 0 0 0 24
04:30 PM 3 0 0 5 5 0 0 0 0 13
04:45 PM 7 0 0 3 10 0 0 0 0 20

Total 19 0 0 15 38 0 0 0 0 72

05:00 PM 2 0 0 3 6 0 0 0 0 11
05:15 PM 4 0 0 6 8 0 0 0 0 18
05:30 PM 2 0 0 2 9 0 0 0 0 13
05:45 PM 4 0 0 5 6 0 0 0 0 15

Total 12 0 0 16 29 0 0 0 0 57

Grand Total 31 0 0 31 67 0 0 0 0 129
Apprch % 100 0 0 31.6 68.4 0 0 0 0  

Total % 24 0 0 24 51.9 0 0 0 0

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 4 11 0 15 0 0 0 0 15
04:15 PM 9 0 0 9 3 12 0 15 0 0 0 0 24
04:30 PM 3 0 0 3 5 5 0 10 0 0 0 0 13
04:45 PM 7 0 0 7 3 10 0 13 0 0 0 0 20

Total Volume 19 0 0 19 15 38 0 53 0 0 0 0 72
% App. Total 100 0 0  28.3 71.7 0  0 0 0   

PHF .528 .000 .000 .528 .750 .792 .000 .883 .000 .000 .000 .000 .750

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Bedford Street (Route 18/28)

From North
Rotary

From East
Rotary

From West
Start Time Right Left Peds Right Thru Peds Thru Left Peds Int. Total

04:00 PM 0 0 0 0 1 0 0 0 0 1
04:15 PM 0 0 0 0 1 0 0 0 0 1
04:30 PM 0 0 0 0 1 0 0 0 0 1
04:45 PM 1 0 0 0 0 0 0 0 0 1

Total 1 0 0 0 3 0 0 0 0 4

05:00 PM 1 0 0 0 0 0 0 0 0 1
05:15 PM 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 1 0 0 0 0 0 1

Total 1 0 0 1 0 0 0 0 0 2

Grand Total 2 0 0 1 3 0 0 0 0 6
Apprch % 100 0 0 25 75 0 0 0 0  

Total % 33.3 0 0 16.7 50 0 0 0 0

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left Peds App. Total Right Thru Peds App. Total Thru Left Peds App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 0 1 0 1 0 0 0 0 1
04:15 PM 0 0 0 0 0 1 0 1 0 0 0 0 1
04:30 PM 0 0 0 0 0 1 0 1 0 0 0 0 1
04:45 PM 1 0 0 1 0 0 0 0 0 0 0 0 1

Total Volume 1 0 0 1 0 3 0 3 0 0 0 0 4
% App. Total 100 0 0  0 100 0  0 0 0   

PHF .250 .000 .000 .250 .000 .750 .000 .750 .000 .000 .000 .000 1.00

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 165 0 0 165 119 322 0 441 0 0 0 0 606
04:45 PM 145 0 0 145 92 338 0 430 0 0 0 0 575
05:00 PM 166 0 0 166 113 320 0 433 0 0 0 0 599
05:15 PM 162 0 0 162 116 321 0 437 0 0 0 0 599

Total Volume 638 0 0 638 440 1301 0 1741 0 0 0 0 2379
% App. Total 100 0 0  25.3 74.7 0  0 0 0   

PHF .961 .000 .000 .961 .924 .962 .000 .987 .000 .000 .000 .000 .981
Cars 622 0 0 622 423 1272 0 1695 0 0 0 0 2317

% Cars 97.5 0 0 97.5 96.1 97.8 0 97.4 0 0 0 0 97.4
Heavy Vehicles 16 0 0 16 17 29 0 46 0 0 0 0 62

% Heavy Vehicles 2.5 0 0 2.5 3.9 2.2 0 2.6 0 0 0 0 2.6
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Peak Hour Begins at 04:30 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Rotary

From North
Rotary

From South
Harding Street (Route 44)

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

04:00 PM 314 166 0 0 0 0 267 0 0 747
04:15 PM 304 166 0 0 0 0 268 0 0 738
04:30 PM 344 160 0 0 0 0 270 0 0 774
04:45 PM 342 154 0 0 0 0 292 0 0 788

Total 1304 646 0 0 0 0 1097 0 0 3047

05:00 PM 324 164 0 0 0 0 268 0 0 756
05:15 PM 338 147 0 0 0 0 259 0 0 744
05:30 PM 304 151 0 0 0 0 295 0 0 750
05:45 PM 304 163 0 0 0 0 282 0 0 749

Total 1270 625 0 0 0 0 1104 0 0 2999

Grand Total 2574 1271 0 0 0 0 2201 0 0 6046
Apprch % 66.9 33.1 0 0 0 0 100 0 0  

Total % 42.6 21 0 0 0 0 36.4 0 0
Cars 2482 1253 0 0 0 0 2145 0 0 5880

% Cars 96.4 98.6 0 0 0 0 97.5 0 0 97.3
Heavy Vehicles 92 18 0 0 0 0 56 0 0 166

% Heavy Vehicles 3.6 1.4 0 0 0 0 2.5 0 0 2.7

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 344 160 0 504 0 0 0 0 270 0 0 270 774
04:45 PM 342 154 0 496 0 0 0 0 292 0 0 292 788
05:00 PM 324 164 0 488 0 0 0 0 268 0 0 268 756
05:15 PM 338 147 0 485 0 0 0 0 259 0 0 259 744

Total Volume 1348 625 0 1973 0 0 0 0 1089 0 0 1089 3062
% App. Total 68.3 31.7 0  0 0 0  100 0 0   

PHF .980 .953 .000 .979 .000 .000 .000 .000 .932 .000 .000 .932 .971
Cars 1302 616 0 1918 0 0 0 0 1066 0 0 1066 2984

% Cars 96.6 98.6 0 97.2 0 0 0 0 97.9 0 0 97.9 97.5
Heavy Vehicles 46 9 0 55 0 0 0 0 23 0 0 23 78

% Heavy Vehicles 3.4 1.4 0 2.8 0 0 0 0 2.1 0 0 2.1 2.5

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Rotary

From North
Rotary

From South
Harding Street (Route 44)

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

04:00 PM 302 166 0 0 0 0 256 0 0 724
04:15 PM 288 161 0 0 0 0 264 0 0 713
04:30 PM 336 157 0 0 0 0 261 0 0 754
04:45 PM 324 151 0 0 0 0 289 0 0 764

Total 1250 635 0 0 0 0 1070 0 0 2955

05:00 PM 316 163 0 0 0 0 264 0 0 743
05:15 PM 326 145 0 0 0 0 252 0 0 723
05:30 PM 291 151 0 0 0 0 284 0 0 726
05:45 PM 299 159 0 0 0 0 275 0 0 733

Total 1232 618 0 0 0 0 1075 0 0 2925

Grand Total 2482 1253 0 0 0 0 2145 0 0 5880
Apprch % 66.5 33.5 0 0 0 0 100 0 0  

Total % 42.2 21.3 0 0 0 0 36.5 0 0

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 336 157 0 493 0 0 0 0 261 0 0 261 754
04:45 PM 324 151 0 475 0 0 0 0 289 0 0 289 764
05:00 PM 316 163 0 479 0 0 0 0 264 0 0 264 743
05:15 PM 326 145 0 471 0 0 0 0 252 0 0 252 723

Total Volume 1302 616 0 1918 0 0 0 0 1066 0 0 1066 2984
% App. Total 67.9 32.1 0  0 0 0  100 0 0   

PHF .969 .945 .000 .973 .000 .000 .000 .000 .922 .000 .000 .922 .976

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Rotary

From North
Rotary

From South
Harding Street (Route 44)

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

04:00 PM 12 0 0 0 0 0 11 0 0 23
04:15 PM 16 5 0 0 0 0 4 0 0 25
04:30 PM 8 3 0 0 0 0 9 0 0 20
04:45 PM 18 3 0 0 0 0 3 0 0 24

Total 54 11 0 0 0 0 27 0 0 92

05:00 PM 8 1 0 0 0 0 4 0 0 13
05:15 PM 12 2 0 0 0 0 7 0 0 21
05:30 PM 13 0 0 0 0 0 11 0 0 24
05:45 PM 5 4 0 0 0 0 7 0 0 16

Total 38 7 0 0 0 0 29 0 0 74

Grand Total 92 18 0 0 0 0 56 0 0 166
Apprch % 83.6 16.4 0 0 0 0 100 0 0  

Total % 55.4 10.8 0 0 0 0 33.7 0 0

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 12 0 0 12 0 0 0 0 11 0 0 11 23
04:15 PM 16 5 0 21 0 0 0 0 4 0 0 4 25
04:30 PM 8 3 0 11 0 0 0 0 9 0 0 9 20
04:45 PM 18 3 0 21 0 0 0 0 3 0 0 3 24

Total Volume 54 11 0 65 0 0 0 0 27 0 0 27 92
% App. Total 83.1 16.9 0  0 0 0  100 0 0   

PHF .750 .550 .000 .774 .000 .000 .000 .000 .614 .000 .000 .614 .920

PRECISION
D A T A
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Rotary

From North
Rotary

From South
Harding Street (Route 44)

From West
Start Time Right Thru Peds Thru Left Peds Right Left Peds Int. Total

04:00 PM 2 0 0 0 0 0 1 0 0 3
04:15 PM 0 1 0 0 0 0 0 0 0 1
04:30 PM 0 0 0 0 0 0 0 0 0 0
04:45 PM 1 0 0 0 0 0 1 0 0 2

Total 3 1 0 0 0 0 2 0 0 6

05:00 PM 1 0 0 0 0 0 1 0 0 2
05:15 PM 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 1 0 0 1

Total 1 0 0 0 0 0 2 0 0 3

Grand Total 4 1 0 0 0 0 4 0 0 9
Apprch % 80 20 0 0 0 0 100 0 0  

Total % 44.4 11.1 0 0 0 0 44.4 0 0

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru Peds App. Total Thru Left Peds App. Total Right Left Peds App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 2 0 0 2 0 0 0 0 1 0 0 1 3
04:15 PM 0 1 0 1 0 0 0 0 0 0 0 0 1
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 1 0 0 1 0 0 0 0 1 0 0 1 2

Total Volume 3 1 0 4 0 0 0 0 2 0 0 2 6
% App. Total 75 25 0  0 0 0  100 0 0   

PHF .375 .250 .000 .500 .000 .000 .000 .000 .500 .000 .000 .500 .500
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234
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File Name : 122977 P2 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 344 160 0 504 0 0 0 0 270 0 0 270 774
04:45 PM 342 154 0 496 0 0 0 0 292 0 0 292 788
05:00 PM 324 164 0 488 0 0 0 0 268 0 0 268 756
05:15 PM 338 147 0 485 0 0 0 0 259 0 0 259 744

Total Volume 1348 625 0 1973 0 0 0 0 1089 0 0 1089 3062
% App. Total 68.3 31.7 0  0 0 0  100 0 0   

PHF .980 .953 .000 .979 .000 .000 .000 .000 .932 .000 .000 .932 .971
Cars 1302 616 0 1918 0 0 0 0 1066 0 0 1066 2984

% Cars 96.6 98.6 0 97.2 0 0 0 0 97.9 0 0 97.9 97.5
Heavy Vehicles 46 9 0 55 0 0 0 0 23 0 0 23 78

% Heavy Vehicles 3.4 1.4 0 2.8 0 0 0 0 2.1 0 0 2.1 2.5
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Peak Hour Begins at 04:30 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234
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File Name : 122977 P3 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Rotary

From East
Bedford Street (Route 18)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

04:00 PM 0 0 0 160 0 0 115 313 0 588
04:15 PM 0 0 0 185 0 0 131 300 0 616
04:30 PM 0 0 0 171 0 0 113 309 0 593
04:45 PM 0 0 0 164 0 0 109 325 0 598

Total 0 0 0 680 0 0 468 1247 0 2395

05:00 PM 0 0 0 176 0 0 132 321 0 629
05:15 PM 0 0 0 165 0 0 111 284 0 560
05:30 PM 0 0 0 164 0 0 114 318 0 596
05:45 PM 0 0 0 144 0 0 128 302 0 574

Total 0 0 0 649 0 0 485 1225 0 2359

Grand Total 0 0 0 1329 0 0 953 2472 0 4754
Apprch % 0 0 0 100 0 0 27.8 72.2 0  

Total % 0 0 0 28 0 0 20 52 0
Cars 0 0 0 1288 0 0 934 2418 0 4640

% Cars 0 0 0 96.9 0 0 98 97.8 0 97.6
Heavy Vehicles 0 0 0 41 0 0 19 54 0 114

% Heavy Vehicles 0 0 0 3.1 0 0 2 2.2 0 2.4

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 0 0 0 0 185 0 0 185 131 300 0 431 616
04:30 PM 0 0 0 0 171 0 0 171 113 309 0 422 593
04:45 PM 0 0 0 0 164 0 0 164 109 325 0 434 598
05:00 PM 0 0 0 0 176 0 0 176 132 321 0 453 629

Total Volume 0 0 0 0 696 0 0 696 485 1255 0 1740 2436
% App. Total 0 0 0  100 0 0  27.9 72.1 0   

PHF .000 .000 .000 .000 .941 .000 .000 .941 .919 .965 .000 .960 .968
Cars 0 0 0 0 672 0 0 672 473 1234 0 1707 2379

% Cars 0 0 0 0 96.6 0 0 96.6 97.5 98.3 0 98.1 97.7
Heavy Vehicles 0 0 0 0 24 0 0 24 12 21 0 33 57

% Heavy Vehicles 0 0 0 0 3.4 0 0 3.4 2.5 1.7 0 1.9 2.3

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Rotary

From East
Bedford Street (Route 18)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

04:00 PM 0 0 0 155 0 0 115 302 0 572
04:15 PM 0 0 0 178 0 0 126 295 0 599
04:30 PM 0 0 0 168 0 0 110 300 0 578
04:45 PM 0 0 0 159 0 0 105 322 0 586

Total 0 0 0 660 0 0 456 1219 0 2335

05:00 PM 0 0 0 167 0 0 132 317 0 616
05:15 PM 0 0 0 160 0 0 109 278 0 547
05:30 PM 0 0 0 162 0 0 114 307 0 583
05:45 PM 0 0 0 139 0 0 123 297 0 559

Total 0 0 0 628 0 0 478 1199 0 2305

Grand Total 0 0 0 1288 0 0 934 2418 0 4640
Apprch % 0 0 0 100 0 0 27.9 72.1 0  

Total % 0 0 0 27.8 0 0 20.1 52.1 0

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 0 0 0 0 178 0 0 178 126 295 0 421 599
04:30 PM 0 0 0 0 168 0 0 168 110 300 0 410 578
04:45 PM 0 0 0 0 159 0 0 159 105 322 0 427 586
05:00 PM 0 0 0 0 167 0 0 167 132 317 0 449 616

Total Volume 0 0 0 0 672 0 0 672 473 1234 0 1707 2379
% App. Total 0 0 0  100 0 0  27.7 72.3 0   

PHF .000 .000 .000 .000 .944 .000 .000 .944 .896 .958 .000 .950 .966

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Rotary

From East
Bedford Street (Route 18)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

04:00 PM 0 0 0 5 0 0 0 11 0 16
04:15 PM 0 0 0 7 0 0 5 5 0 17
04:30 PM 0 0 0 3 0 0 3 9 0 15
04:45 PM 0 0 0 5 0 0 4 3 0 12

Total 0 0 0 20 0 0 12 28 0 60

05:00 PM 0 0 0 9 0 0 0 4 0 13
05:15 PM 0 0 0 5 0 0 2 6 0 13
05:30 PM 0 0 0 2 0 0 0 11 0 13
05:45 PM 0 0 0 5 0 0 5 5 0 15

Total 0 0 0 21 0 0 7 26 0 54

Grand Total 0 0 0 41 0 0 19 54 0 114
Apprch % 0 0 0 100 0 0 26 74 0  

Total % 0 0 0 36 0 0 16.7 47.4 0

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 5 0 0 5 0 11 0 11 16
04:15 PM 0 0 0 0 7 0 0 7 5 5 0 10 17
04:30 PM 0 0 0 0 3 0 0 3 3 9 0 12 15
04:45 PM 0 0 0 0 5 0 0 5 4 3 0 7 12

Total Volume 0 0 0 0 20 0 0 20 12 28 0 40 60
% App. Total 0 0 0  100 0 0  30 70 0   

PHF .000 .000 .000 .000 .714 .000 .000 .714 .600 .636 .000 .833 .882

PRECISION
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Rotary

From East
Bedford Street (Route 18)

From South
Rotary

From West
Start Time Thru Left Peds Right Left Peds Right Thru Peds Int. Total

04:00 PM 0 0 0 0 0 0 0 1 0 1
04:15 PM 0 0 0 1 0 0 1 0 0 2
04:30 PM 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 1 0 0 0 1 0 2

Total 0 0 0 2 0 0 1 2 0 5

05:00 PM 0 0 0 0 0 0 0 1 0 1
05:15 PM 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 1 0 1

Total 0 0 0 0 0 0 0 2 0 2

Grand Total 0 0 0 2 0 0 1 4 0 7
Apprch % 0 0 0 100 0 0 20 80 0  

Total % 0 0 0 28.6 0 0 14.3 57.1 0

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 0 0 0 0 0 1 0 1 1
04:15 PM 0 0 0 0 1 0 0 1 1 0 0 1 2
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 1 0 0 1 0 1 0 1 2

Total Volume 0 0 0 0 2 0 0 2 1 2 0 3 5
% App. Total 0 0 0  100 0 0  33.3 66.7 0   

PHF .000 .000 .000 .000 .500 .000 .000 .500 .250 .500 .000 .750 .625
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 0 0 0 0 185 0 0 185 131 300 0 431 616
04:30 PM 0 0 0 0 171 0 0 171 113 309 0 422 593
04:45 PM 0 0 0 0 164 0 0 164 109 325 0 434 598
05:00 PM 0 0 0 0 176 0 0 176 132 321 0 453 629

Total Volume 0 0 0 0 696 0 0 696 485 1255 0 1740 2436
% App. Total 0 0 0  100 0 0  27.9 72.1 0   

PHF .000 .000 .000 .000 .941 .000 .000 .941 .919 .965 .000 .960 .968
Cars 0 0 0 0 672 0 0 672 473 1234 0 1707 2379

% Cars 0 0 0 0 96.6 0 0 96.6 97.5 98.3 0 98.1 97.7
Heavy Vehicles 0 0 0 0 24 0 0 24 12 21 0 33 57

% Heavy Vehicles 0 0 0 0 3.4 0 0 3.4 2.5 1.7 0 1.9 2.3
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Peak Hour Begins at 04:15 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Rotary

From East
West Grove Street (Route 28)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

04:00 PM 0 0 0 139 0 0 167 312 0 618
04:15 PM 0 0 0 143 0 0 168 326 0 637
04:30 PM 0 0 0 141 0 0 166 335 0 642
04:45 PM 0 0 0 133 0 0 167 324 0 624

Total 0 0 0 556 0 0 668 1297 0 2521

05:00 PM 0 0 0 147 0 0 167 314 0 628
05:15 PM 0 0 0 137 0 0 151 313 0 601
05:30 PM 0 0 0 150 0 0 157 315 0 622
05:45 PM 0 0 0 146 0 0 153 285 0 584

Total 0 0 0 580 0 0 628 1227 0 2435

Grand Total 0 0 0 1136 0 0 1296 2524 0 4956
Apprch % 0 0 0 100 0 0 33.9 66.1 0  

Total % 0 0 0 22.9 0 0 26.2 50.9 0
Cars 0 0 0 1121 0 0 1283 2437 0 4841

% Cars 0 0 0 98.7 0 0 99 96.6 0 97.7
Heavy Vehicles 0 0 0 15 0 0 13 87 0 115

% Heavy Vehicles 0 0 0 1.3 0 0 1 3.4 0 2.3

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 0 0 0 0 143 0 0 143 168 326 0 494 637
04:30 PM 0 0 0 0 141 0 0 141 166 335 0 501 642
04:45 PM 0 0 0 0 133 0 0 133 167 324 0 491 624
05:00 PM 0 0 0 0 147 0 0 147 167 314 0 481 628

Total Volume 0 0 0 0 564 0 0 564 668 1299 0 1967 2531
% App. Total 0 0 0  100 0 0  34 66 0   

PHF .000 .000 .000 .000 .959 .000 .000 .959 .994 .969 .000 .982 .986
Cars 0 0 0 0 556 0 0 556 659 1260 0 1919 2475

% Cars 0 0 0 0 98.6 0 0 98.6 98.7 97.0 0 97.6 97.8
Heavy Vehicles 0 0 0 0 8 0 0 8 9 39 0 48 56

% Heavy Vehicles 0 0 0 0 1.4 0 0 1.4 1.3 3.0 0 2.4 2.2

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Rotary

From East
West Grove Street (Route 28)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

04:00 PM 0 0 0 137 0 0 166 296 0 599
04:15 PM 0 0 0 142 0 0 166 316 0 624
04:30 PM 0 0 0 138 0 0 164 325 0 627
04:45 PM 0 0 0 131 0 0 165 316 0 612

Total 0 0 0 548 0 0 661 1253 0 2462

05:00 PM 0 0 0 145 0 0 164 303 0 612
05:15 PM 0 0 0 136 0 0 151 303 0 590
05:30 PM 0 0 0 148 0 0 156 302 0 606
05:45 PM 0 0 0 144 0 0 151 276 0 571

Total 0 0 0 573 0 0 622 1184 0 2379

Grand Total 0 0 0 1121 0 0 1283 2437 0 4841
Apprch % 0 0 0 100 0 0 34.5 65.5 0  

Total % 0 0 0 23.2 0 0 26.5 50.3 0

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 0 0 0 0 142 0 0 142 166 316 0 482 624
04:30 PM 0 0 0 0 138 0 0 138 164 325 0 489 627
04:45 PM 0 0 0 0 131 0 0 131 165 316 0 481 612
05:00 PM 0 0 0 0 145 0 0 145 164 303 0 467 612

Total Volume 0 0 0 0 556 0 0 556 659 1260 0 1919 2475
% App. Total 0 0 0  100 0 0  34.3 65.7 0   

PHF .000 .000 .000 .000 .959 .000 .000 .959 .992 .969 .000 .981 .987

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Rotary

From East
West Grove Street (Route 28)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

04:00 PM 0 0 0 2 0 0 1 16 0 19
04:15 PM 0 0 0 1 0 0 2 10 0 13
04:30 PM 0 0 0 3 0 0 2 10 0 15
04:45 PM 0 0 0 2 0 0 2 8 0 12

Total 0 0 0 8 0 0 7 44 0 59

05:00 PM 0 0 0 2 0 0 3 11 0 16
05:15 PM 0 0 0 1 0 0 0 10 0 11
05:30 PM 0 0 0 2 0 0 1 13 0 16
05:45 PM 0 0 0 2 0 0 2 9 0 13

Total 0 0 0 7 0 0 6 43 0 56

Grand Total 0 0 0 15 0 0 13 87 0 115
Apprch % 0 0 0 100 0 0 13 87 0  

Total % 0 0 0 13 0 0 11.3 75.7 0

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 2 0 0 2 1 16 0 17 19
04:15 PM 0 0 0 0 1 0 0 1 2 10 0 12 13
04:30 PM 0 0 0 0 3 0 0 3 2 10 0 12 15
04:45 PM 0 0 0 0 2 0 0 2 2 8 0 10 12

Total Volume 0 0 0 0 8 0 0 8 7 44 0 51 59
% App. Total 0 0 0  100 0 0  13.7 86.3 0   

PHF .000 .000 .000 .000 .667 .000 .000 .667 .875 .688 .000 .750 .776

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Rotary

From East
West Grove Street (Route 28)

From South
Rotary

From West
Start Time Thru Left Peds Right Left Peds Right Thru Peds Int. Total

04:00 PM 0 0 0 1 0 0 0 1 0 2
04:15 PM 0 0 0 1 0 0 1 0 0 2
04:30 PM 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 2 0 2

Total 0 0 0 2 0 0 1 3 0 6

05:00 PM 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 2 0 0 1 3 0 6
Apprch % 0 0 0 100 0 0 25 75 0  

Total % 0 0 0 33.3 0 0 16.7 50 0

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 1 0 0 1 0 1 0 1 2
04:15 PM 0 0 0 0 1 0 0 1 1 0 0 1 2
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 2 0 2 2

Total Volume 0 0 0 0 2 0 0 2 1 3 0 4 6
% App. Total 0 0 0  100 0 0  25 75 0   

PHF .000 .000 .000 .000 .500 .000 .000 .500 .250 .375 .000 .500 .750

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 0 0 0 0 143 0 0 143 168 326 0 494 637
04:30 PM 0 0 0 0 141 0 0 141 166 335 0 501 642
04:45 PM 0 0 0 0 133 0 0 133 167 324 0 491 624
05:00 PM 0 0 0 0 147 0 0 147 167 314 0 481 628

Total Volume 0 0 0 0 564 0 0 564 668 1299 0 1967 2531
% App. Total 0 0 0  100 0 0  34 66 0   

PHF .000 .000 .000 .000 .959 .000 .000 .959 .994 .969 .000 .982 .986
Cars 0 0 0 0 556 0 0 556 659 1260 0 1919 2475

% Cars 0 0 0 0 98.6 0 0 98.6 98.7 97.0 0 97.6 97.8
Heavy Vehicles 0 0 0 0 8 0 0 8 9 39 0 48 56

% Heavy Vehicles 0 0 0 0 1.4 0 0 1.4 1.3 3.0 0 2.4 2.2
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Peak Hour Begins at 04:15 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P5 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Rotary

From North
Route 44

From East
Rotary

From South
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

04:00 PM 0 0 0 207 0 0 254 192 0 653
04:15 PM 0 0 0 208 0 0 245 214 0 667
04:30 PM 0 0 0 202 0 0 234 239 0 675
04:45 PM 0 0 0 238 0 0 254 192 0 684

Total 0 0 0 855 0 0 987 837 0 2679

05:00 PM 0 0 0 186 0 0 229 245 0 660
05:15 PM 0 0 0 206 0 0 225 231 0 662
05:30 PM 0 0 0 189 0 0 225 233 0 647
05:45 PM 0 0 0 196 0 0 219 205 0 620

Total 0 0 0 777 0 0 898 914 0 2589

Grand Total 0 0 0 1632 0 0 1885 1751 0 5268
Apprch % 0 0 0 100 0 0 51.8 48.2 0  

Total % 0 0 0 31 0 0 35.8 33.2 0
Cars 0 0 0 1569 0 0 1817 1722 0 5108

% Cars 0 0 0 96.1 0 0 96.4 98.3 0 97
Heavy Vehicles 0 0 0 63 0 0 68 29 0 160

% Heavy Vehicles 0 0 0 3.9 0 0 3.6 1.7 0 3

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 0 0 0 0 208 0 0 208 245 214 0 459 667
04:30 PM 0 0 0 0 202 0 0 202 234 239 0 473 675
04:45 PM 0 0 0 0 238 0 0 238 254 192 0 446 684
05:00 PM 0 0 0 0 186 0 0 186 229 245 0 474 660

Total Volume 0 0 0 0 834 0 0 834 962 890 0 1852 2686
% App. Total 0 0 0  100 0 0  51.9 48.1 0   

PHF .000 .000 .000 .000 .876 .000 .000 .876 .947 .908 .000 .977 .982
Cars 0 0 0 0 802 0 0 802 934 877 0 1811 2613

% Cars 0 0 0 0 96.2 0 0 96.2 97.1 98.5 0 97.8 97.3
Heavy Vehicles 0 0 0 0 32 0 0 32 28 13 0 41 73

% Heavy Vehicles 0 0 0 0 3.8 0 0 3.8 2.9 1.5 0 2.2 2.7

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P5 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Rotary

From North
Route 44

From East
Rotary

From South
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

04:00 PM 0 0 0 198 0 0 239 186 0 623
04:15 PM 0 0 0 196 0 0 238 211 0 645
04:30 PM 0 0 0 198 0 0 227 233 0 658
04:45 PM 0 0 0 228 0 0 249 189 0 666

Total 0 0 0 820 0 0 953 819 0 2592

05:00 PM 0 0 0 180 0 0 220 244 0 644
05:15 PM 0 0 0 198 0 0 217 225 0 640
05:30 PM 0 0 0 180 0 0 214 231 0 625
05:45 PM 0 0 0 191 0 0 213 203 0 607

Total 0 0 0 749 0 0 864 903 0 2516

Grand Total 0 0 0 1569 0 0 1817 1722 0 5108
Apprch % 0 0 0 100 0 0 51.3 48.7 0  

Total % 0 0 0 30.7 0 0 35.6 33.7 0

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 0 0 0 0 196 0 0 196 238 211 0 449 645
04:30 PM 0 0 0 0 198 0 0 198 227 233 0 460 658
04:45 PM 0 0 0 0 228 0 0 228 249 189 0 438 666
05:00 PM 0 0 0 0 180 0 0 180 220 244 0 464 644

Total Volume 0 0 0 0 802 0 0 802 934 877 0 1811 2613
% App. Total 0 0 0  100 0 0  51.6 48.4 0   

PHF .000 .000 .000 .000 .879 .000 .000 .879 .938 .899 .000 .976 .981

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P5 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Rotary

From North
Route 44

From East
Rotary

From South
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

04:00 PM 0 0 0 9 0 0 15 6 0 30
04:15 PM 0 0 0 12 0 0 7 3 0 22
04:30 PM 0 0 0 4 0 0 7 6 0 17
04:45 PM 0 0 0 10 0 0 5 3 0 18

Total 0 0 0 35 0 0 34 18 0 87

05:00 PM 0 0 0 6 0 0 9 1 0 16
05:15 PM 0 0 0 8 0 0 8 6 0 22
05:30 PM 0 0 0 9 0 0 11 2 0 22
05:45 PM 0 0 0 5 0 0 6 2 0 13

Total 0 0 0 28 0 0 34 11 0 73

Grand Total 0 0 0 63 0 0 68 29 0 160
Apprch % 0 0 0 100 0 0 70.1 29.9 0  

Total % 0 0 0 39.4 0 0 42.5 18.1 0

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 9 0 0 9 15 6 0 21 30
04:15 PM 0 0 0 0 12 0 0 12 7 3 0 10 22
04:30 PM 0 0 0 0 4 0 0 4 7 6 0 13 17
04:45 PM 0 0 0 0 10 0 0 10 5 3 0 8 18

Total Volume 0 0 0 0 35 0 0 35 34 18 0 52 87
% App. Total 0 0 0  100 0 0  65.4 34.6 0   

PHF .000 .000 .000 .000 .729 .000 .000 .729 .567 .750 .000 .619 .725

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P5 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Rotary

From North
Route 44

From East
Rotary

From South
Start Time Thru Left Peds Right Left Peds Right Thru Peds Int. Total

04:00 PM 0 0 0 1 0 0 0 1 0 2
04:15 PM 0 0 0 0 0 0 0 1 0 1
04:30 PM 0 0 0 1 0 0 0 0 0 1
04:45 PM 0 0 0 0 0 0 1 0 0 1

Total 0 0 0 2 0 0 1 2 0 5

05:00 PM 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 2 1 0 3

Total 0 0 0 0 0 0 2 1 0 3

Grand Total 0 0 0 2 0 0 3 3 0 8
Apprch % 0 0 0 100 0 0 50 50 0  

Total % 0 0 0 25 0 0 37.5 37.5 0

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 1 0 0 1 0 1 0 1 2
04:15 PM 0 0 0 0 0 0 0 0 0 1 0 1 1
04:30 PM 0 0 0 0 1 0 0 1 0 0 0 0 1
04:45 PM 0 0 0 0 0 0 0 0 1 0 0 1 1

Total Volume 0 0 0 0 2 0 0 2 1 2 0 3 5
% App. Total 0 0 0  100 0 0  33.3 66.7 0   

PHF .000 .000 .000 .000 .500 .000 .000 .500 .250 .500 .000 .750 .625

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P5 (4-6pm)
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 0 0 0 0 208 0 0 208 245 214 0 459 667
04:30 PM 0 0 0 0 202 0 0 202 234 239 0 473 675
04:45 PM 0 0 0 0 238 0 0 238 254 192 0 446 684
05:00 PM 0 0 0 0 186 0 0 186 229 245 0 474 660

Total Volume 0 0 0 0 834 0 0 834 962 890 0 1852 2686
% App. Total 0 0 0  100 0 0  51.9 48.1 0   

PHF .000 .000 .000 .000 .876 .000 .000 .876 .947 .908 .000 .977 .982
Cars 0 0 0 0 802 0 0 802 934 877 0 1811 2613

% Cars 0 0 0 0 96.2 0 0 96.2 97.1 98.5 0 97.8 97.3
Heavy Vehicles 0 0 0 0 32 0 0 32 28 13 0 41 73

% Heavy Vehicles 0 0 0 0 3.8 0 0 3.8 2.9 1.5 0 2.2 2.7
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Peak Hour Begins at 04:15 PM
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Peak Hour Data
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PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Bedford Street (Route 18/28)

From North
Rotary

From East
Rotary

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

11:00 AM 124 0 0 120 288 0 0 0 0 532
11:15 AM 112 0 0 108 323 0 0 0 0 543
11:30 AM 138 0 0 118 296 0 0 0 0 552
11:45 AM 140 0 0 121 294 0 0 0 0 555

Total 514 0 0 467 1201 0 0 0 0 2182

12:00 PM 147 0 0 128 283 0 0 0 0 558
12:15 PM 142 0 0 130 319 0 0 0 0 591
12:30 PM 127 0 0 114 329 0 0 0 0 570
12:45 PM 144 0 0 117 321 0 0 0 0 582

Total 560 0 0 489 1252 0 0 0 0 2301

01:00 PM 121 0 0 113 331 0 0 0 0 565
01:15 PM 118 0 0 110 299 0 0 0 0 527
01:30 PM 150 0 0 113 297 0 0 0 0 560
01:45 PM 117 0 0 122 268 0 0 0 0 507

Total 506 0 0 458 1195 0 0 0 0 2159

Grand Total 1580 0 0 1414 3648 0 0 0 0 6642
Apprch % 100 0 0 27.9 72.1 0 0 0 0  

Total % 23.8 0 0 21.3 54.9 0 0 0 0
Cars 1536 0 0 1349 3580 0 0 0 0 6465

% Cars 97.2 0 0 95.4 98.1 0 0 0 0 97.3
Heavy Vehicles 44 0 0 65 68 0 0 0 0 177

% Heavy Vehicles 2.8 0 0 4.6 1.9 0 0 0 0 2.7

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:15 PM
12:15 PM 142 0 0 142 130 319 0 449 0 0 0 0 591
12:30 PM 127 0 0 127 114 329 0 443 0 0 0 0 570
12:45 PM 144 0 0 144 117 321 0 438 0 0 0 0 582
01:00 PM 121 0 0 121 113 331 0 444 0 0 0 0 565

Total Volume 534 0 0 534 474 1300 0 1774 0 0 0 0 2308
% App. Total 100 0 0  26.7 73.3 0  0 0 0   

PHF .927 .000 .000 .927 .912 .982 .000 .988 .000 .000 .000 .000 .976
Cars 522 0 0 522 448 1284 0 1732 0 0 0 0 2254

% Cars 97.8 0 0 97.8 94.5 98.8 0 97.6 0 0 0 0 97.7
Heavy Vehicles 12 0 0 12 26 16 0 42 0 0 0 0 54

% Heavy Vehicles 2.2 0 0 2.2 5.5 1.2 0 2.4 0 0 0 0 2.3

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Bedford Street (Route 18/28)

From North
Rotary

From East
Rotary

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

11:00 AM 120 0 0 115 280 0 0 0 0 515
11:15 AM 106 0 0 101 313 0 0 0 0 520
11:30 AM 132 0 0 108 289 0 0 0 0 529
11:45 AM 137 0 0 115 288 0 0 0 0 540

Total 495 0 0 439 1170 0 0 0 0 2104

12:00 PM 142 0 0 126 276 0 0 0 0 544
12:15 PM 137 0 0 122 316 0 0 0 0 575
12:30 PM 126 0 0 110 322 0 0 0 0 558
12:45 PM 141 0 0 107 317 0 0 0 0 565

Total 546 0 0 465 1231 0 0 0 0 2242

01:00 PM 118 0 0 109 329 0 0 0 0 556
01:15 PM 115 0 0 106 290 0 0 0 0 511
01:30 PM 148 0 0 110 293 0 0 0 0 551
01:45 PM 114 0 0 120 267 0 0 0 0 501

Total 495 0 0 445 1179 0 0 0 0 2119

Grand Total 1536 0 0 1349 3580 0 0 0 0 6465
Apprch % 100 0 0 27.4 72.6 0 0 0 0  

Total % 23.8 0 0 20.9 55.4 0 0 0 0

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:15 PM
12:15 PM 137 0 0 137 122 316 0 438 0 0 0 0 575
12:30 PM 126 0 0 126 110 322 0 432 0 0 0 0 558
12:45 PM 141 0 0 141 107 317 0 424 0 0 0 0 565
01:00 PM 118 0 0 118 109 329 0 438 0 0 0 0 556

Total Volume 522 0 0 522 448 1284 0 1732 0 0 0 0 2254
% App. Total 100 0 0  25.9 74.1 0  0 0 0   

PHF .926 .000 .000 .926 .918 .976 .000 .989 .000 .000 .000 .000 .980

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Bedford Street (Route 18/28)

From North
Rotary

From East
Rotary

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

11:00 AM 4 0 0 5 8 0 0 0 0 17
11:15 AM 6 0 0 7 10 0 0 0 0 23
11:30 AM 6 0 0 10 7 0 0 0 0 23
11:45 AM 3 0 0 6 6 0 0 0 0 15

Total 19 0 0 28 31 0 0 0 0 78

12:00 PM 5 0 0 2 7 0 0 0 0 14
12:15 PM 5 0 0 8 3 0 0 0 0 16
12:30 PM 1 0 0 4 7 0 0 0 0 12
12:45 PM 3 0 0 10 4 0 0 0 0 17

Total 14 0 0 24 21 0 0 0 0 59

01:00 PM 3 0 0 4 2 0 0 0 0 9
01:15 PM 3 0 0 4 9 0 0 0 0 16
01:30 PM 2 0 0 3 4 0 0 0 0 9
01:45 PM 3 0 0 2 1 0 0 0 0 6

Total 11 0 0 13 16 0 0 0 0 40

Grand Total 44 0 0 65 68 0 0 0 0 177
Apprch % 100 0 0 48.9 51.1 0 0 0 0  

Total % 24.9 0 0 36.7 38.4 0 0 0 0

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:00 AM
11:00 AM 4 0 0 4 5 8 0 13 0 0 0 0 17
11:15 AM 6 0 0 6 7 10 0 17 0 0 0 0 23
11:30 AM 6 0 0 6 10 7 0 17 0 0 0 0 23
11:45 AM 3 0 0 3 6 6 0 12 0 0 0 0 15

Total Volume 19 0 0 19 28 31 0 59 0 0 0 0 78
% App. Total 100 0 0  47.5 52.5 0  0 0 0   

PHF .792 .000 .000 .792 .700 .775 .000 .868 .000 .000 .000 .000 .848

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Bedford Street (Route 18/28)

From North
Rotary

From East
Rotary

From West
Start Time Right Left Peds Right Thru Peds Thru Left Peds Int. Total

11:00 AM 0 0 0 0 0 0 0 0 0 0
11:15 AM 1 0 0 0 0 0 0 0 0 1
11:30 AM 1 0 0 0 0 0 0 0 0 1
11:45 AM 1 0 0 0 0 0 0 0 0 1

Total 3 0 0 0 0 0 0 0 0 3

12:00 PM 0 0 0 0 1 0 0 0 0 1
12:15 PM 0 0 0 1 0 0 0 0 0 1
12:30 PM 1 0 0 0 0 0 0 0 0 1
12:45 PM 1 0 0 0 0 0 0 0 0 1

Total 2 0 0 1 1 0 0 0 0 4

01:00 PM 0 0 0 0 1 0 0 0 0 1
01:15 PM 0 0 0 1 0 0 0 0 0 1
01:30 PM 0 0 0 0 1 0 0 0 0 1
01:45 PM 3 0 0 0 0 0 0 0 0 3

Total 3 0 0 1 2 0 0 0 0 6

Grand Total 8 0 0 2 3 0 0 0 0 13
Apprch % 100 0 0 40 60 0 0 0 0  

Total % 61.5 0 0 15.4 23.1 0 0 0 0

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left Peds App. Total Right Thru Peds App. Total Thru Left Peds App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 01:00 PM
01:00 PM 0 0 0 0 0 1 0 1 0 0 0 0 1
01:15 PM 0 0 0 0 1 0 0 1 0 0 0 0 1
01:30 PM 0 0 0 0 0 1 0 1 0 0 0 0 1
01:45 PM 3 0 0 3 0 0 0 0 0 0 0 0 3

Total Volume 3 0 0 3 1 2 0 3 0 0 0 0 6
% App. Total 100 0 0  33.3 66.7 0  0 0 0   

PHF .250 .000 .000 .250 .250 .500 .000 .750 .000 .000 .000 .000 .500

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P1 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N: Bedford Street (Route 18/28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Bedford Street (Route 18/28)
From North

Rotary
From East

Rotary
From West

Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:15 PM
12:15 PM 142 0 0 142 130 319 0 449 0 0 0 0 591
12:30 PM 127 0 0 127 114 329 0 443 0 0 0 0 570
12:45 PM 144 0 0 144 117 321 0 438 0 0 0 0 582
01:00 PM 121 0 0 121 113 331 0 444 0 0 0 0 565

Total Volume 534 0 0 534 474 1300 0 1774 0 0 0 0 2308
% App. Total 100 0 0  26.7 73.3 0  0 0 0   

PHF .927 .000 .000 .927 .912 .982 .000 .988 .000 .000 .000 .000 .976
Cars 522 0 0 522 448 1284 0 1732 0 0 0 0 2254

% Cars 97.8 0 0 97.8 94.5 98.8 0 97.6 0 0 0 0 97.7
Heavy Vehicles 12 0 0 12 26 16 0 42 0 0 0 0 54

% Heavy Vehicles 2.2 0 0 2.2 5.5 1.2 0 2.4 0 0 0 0 2.3
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Peak Hour Begins at 12:15 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Rotary

From North
Rotary

From South
Harding Street (Route 44)

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

11:00 AM 310 125 0 0 0 0 234 0 0 669
11:15 AM 305 135 0 0 0 0 229 0 0 669
11:30 AM 285 139 0 0 0 0 244 0 0 668
11:45 AM 275 153 0 0 0 0 248 0 0 676

Total 1175 552 0 0 0 0 955 0 0 2682

12:00 PM 312 146 0 0 0 0 252 0 0 710
12:15 PM 302 162 0 0 0 0 256 0 0 720
12:30 PM 290 177 0 0 0 0 236 0 0 703
12:45 PM 314 159 0 0 0 0 256 0 0 729

Total 1218 644 0 0 0 0 1000 0 0 2862

01:00 PM 300 152 0 0 0 0 246 0 0 698
01:15 PM 278 136 0 0 0 0 272 0 0 686
01:30 PM 307 146 0 0 0 0 248 0 0 701
01:45 PM 241 140 0 0 0 0 282 0 0 663

Total 1126 574 0 0 0 0 1048 0 0 2748

Grand Total 3519 1770 0 0 0 0 3003 0 0 8292
Apprch % 66.5 33.5 0 0 0 0 100 0 0  

Total % 42.4 21.3 0 0 0 0 36.2 0 0
Cars 3440 1740 0 0 0 0 2920 0 0 8100

% Cars 97.8 98.3 0 0 0 0 97.2 0 0 97.7
Heavy Vehicles 79 30 0 0 0 0 83 0 0 192

% Heavy Vehicles 2.2 1.7 0 0 0 0 2.8 0 0 2.3

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:00 PM
12:00 PM 312 146 0 458 0 0 0 0 252 0 0 252 710
12:15 PM 302 162 0 464 0 0 0 0 256 0 0 256 720
12:30 PM 290 177 0 467 0 0 0 0 236 0 0 236 703
12:45 PM 314 159 0 473 0 0 0 0 256 0 0 256 729

Total Volume 1218 644 0 1862 0 0 0 0 1000 0 0 1000 2862
% App. Total 65.4 34.6 0  0 0 0  100 0 0   

PHF .970 .910 .000 .984 .000 .000 .000 .000 .977 .000 .000 .977 .981
Cars 1190 636 0 1826 0 0 0 0 968 0 0 968 2794

% Cars 97.7 98.8 0 98.1 0 0 0 0 96.8 0 0 96.8 97.6
Heavy Vehicles 28 8 0 36 0 0 0 0 32 0 0 32 68

% Heavy Vehicles 2.3 1.2 0 1.9 0 0 0 0 3.2 0 0 3.2 2.4

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Rotary

From North
Rotary

From South
Harding Street (Route 44)

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

11:00 AM 303 121 0 0 0 0 225 0 0 649
11:15 AM 297 128 0 0 0 0 221 0 0 646
11:30 AM 278 136 0 0 0 0 232 0 0 646
11:45 AM 268 151 0 0 0 0 246 0 0 665

Total 1146 536 0 0 0 0 924 0 0 2606

12:00 PM 302 142 0 0 0 0 246 0 0 690
12:15 PM 297 161 0 0 0 0 247 0 0 705
12:30 PM 283 175 0 0 0 0 229 0 0 687
12:45 PM 308 158 0 0 0 0 246 0 0 712

Total 1190 636 0 0 0 0 968 0 0 2794

01:00 PM 296 151 0 0 0 0 237 0 0 684
01:15 PM 269 133 0 0 0 0 267 0 0 669
01:30 PM 301 145 0 0 0 0 245 0 0 691
01:45 PM 238 139 0 0 0 0 279 0 0 656

Total 1104 568 0 0 0 0 1028 0 0 2700

Grand Total 3440 1740 0 0 0 0 2920 0 0 8100
Apprch % 66.4 33.6 0 0 0 0 100 0 0  

Total % 42.5 21.5 0 0 0 0 36 0 0

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:00 PM
12:00 PM 302 142 0 444 0 0 0 0 246 0 0 246 690
12:15 PM 297 161 0 458 0 0 0 0 247 0 0 247 705
12:30 PM 283 175 0 458 0 0 0 0 229 0 0 229 687
12:45 PM 308 158 0 466 0 0 0 0 246 0 0 246 712

Total Volume 1190 636 0 1826 0 0 0 0 968 0 0 968 2794
% App. Total 65.2 34.8 0  0 0 0  100 0 0   

PHF .966 .909 .000 .980 .000 .000 .000 .000 .980 .000 .000 .980 .981

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Rotary

From North
Rotary

From South
Harding Street (Route 44)

From West
Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn Int. Total

11:00 AM 7 4 0 0 0 0 9 0 0 20
11:15 AM 8 7 0 0 0 0 8 0 0 23
11:30 AM 7 3 0 0 0 0 12 0 0 22
11:45 AM 7 2 0 0 0 0 2 0 0 11

Total 29 16 0 0 0 0 31 0 0 76

12:00 PM 10 4 0 0 0 0 6 0 0 20
12:15 PM 5 1 0 0 0 0 9 0 0 15
12:30 PM 7 2 0 0 0 0 7 0 0 16
12:45 PM 6 1 0 0 0 0 10 0 0 17

Total 28 8 0 0 0 0 32 0 0 68

01:00 PM 4 1 0 0 0 0 9 0 0 14
01:15 PM 9 3 0 0 0 0 5 0 0 17
01:30 PM 6 1 0 0 0 0 3 0 0 10
01:45 PM 3 1 0 0 0 0 3 0 0 7

Total 22 6 0 0 0 0 20 0 0 48

Grand Total 79 30 0 0 0 0 83 0 0 192
Apprch % 72.5 27.5 0 0 0 0 100 0 0  

Total % 41.1 15.6 0 0 0 0 43.2 0 0

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:00 AM
11:00 AM 7 4 0 11 0 0 0 0 9 0 0 9 20
11:15 AM 8 7 0 15 0 0 0 0 8 0 0 8 23
11:30 AM 7 3 0 10 0 0 0 0 12 0 0 12 22
11:45 AM 7 2 0 9 0 0 0 0 2 0 0 2 11

Total Volume 29 16 0 45 0 0 0 0 31 0 0 31 76
% App. Total 64.4 35.6 0  0 0 0  100 0 0   

PHF .906 .571 .000 .750 .000 .000 .000 .000 .646 .000 .000 .646 .826

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Rotary

From North
Rotary

From South
Harding Street (Route 44)

From West
Start Time Right Thru Peds Thru Left Peds Right Left Peds Int. Total

11:00 AM 0 0 0 0 0 0 0 0 0 0
11:15 AM 1 1 0 0 0 0 0 0 0 2
11:30 AM 0 1 0 0 0 0 0 0 0 1
11:45 AM 0 1 0 0 0 0 1 0 0 2

Total 1 3 0 0 0 0 1 0 0 5

12:00 PM 1 0 0 0 0 0 0 0 0 1
12:15 PM 0 0 0 0 0 0 0 0 0 0
12:30 PM 1 0 0 0 0 0 0 0 0 1
12:45 PM 0 1 0 0 0 0 0 0 0 1

Total 2 1 0 0 0 0 0 0 0 3

01:00 PM 1 0 0 0 0 0 0 0 1 2
01:15 PM 0 2 0 0 0 0 0 0 0 2
01:30 PM 1 0 0 0 0 0 0 0 0 1
01:45 PM 0 3 0 0 0 0 0 0 0 3

Total 2 5 0 0 0 0 0 0 1 8

Grand Total 5 9 0 0 0 0 1 0 1 16
Apprch % 35.7 64.3 0 0 0 0 50 0 50  

Total % 31.2 56.2 0 0 0 0 6.2 0 6.2

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru Peds App. Total Thru Left Peds App. Total Right Left Peds App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 01:00 PM
01:00 PM 1 0 0 1 0 0 0 0 0 0 1 1 2
01:15 PM 0 2 0 2 0 0 0 0 0 0 0 0 2
01:30 PM 1 0 0 1 0 0 0 0 0 0 0 0 1
01:45 PM 0 3 0 3 0 0 0 0 0 0 0 0 3

Total Volume 2 5 0 7 0 0 0 0 0 0 1 1 8
% App. Total 28.6 71.4 0  0 0 0  0 0 100   

PHF .500 .417 .000 .583 .000 .000 .000 .000 .000 .000 .250 .250 .667

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P2 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Rotary
W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Rotary
From North

Rotary
From South

Harding Street (Route 44)
From West

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:00 PM
12:00 PM 312 146 0 458 0 0 0 0 252 0 0 252 710
12:15 PM 302 162 0 464 0 0 0 0 256 0 0 256 720
12:30 PM 290 177 0 467 0 0 0 0 236 0 0 236 703
12:45 PM 314 159 0 473 0 0 0 0 256 0 0 256 729

Total Volume 1218 644 0 1862 0 0 0 0 1000 0 0 1000 2862
% App. Total 65.4 34.6 0  0 0 0  100 0 0   

PHF .970 .910 .000 .984 .000 .000 .000 .000 .977 .000 .000 .977 .981
Cars 1190 636 0 1826 0 0 0 0 968 0 0 968 2794

% Cars 97.7 98.8 0 98.1 0 0 0 0 96.8 0 0 96.8 97.6
Heavy Vehicles 28 8 0 36 0 0 0 0 32 0 0 32 68

% Heavy Vehicles 2.3 1.2 0 1.9 0 0 0 0 3.2 0 0 3.2 2.4
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Peak Hour Begins at 12:00 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Rotary

From East
Bedford Street (Route 18)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

11:00 AM 0 0 0 129 0 0 99 256 0 484
11:15 AM 0 0 0 116 0 0 77 282 0 475
11:30 AM 0 0 0 128 0 0 94 291 0 513
11:45 AM 0 0 0 125 0 0 106 294 0 525

Total 0 0 0 498 0 0 376 1123 0 1997

12:00 PM 0 0 0 127 0 0 80 309 0 516
12:15 PM 0 0 0 113 0 0 110 301 0 524
12:30 PM 0 0 0 133 0 0 142 267 0 542
12:45 PM 0 0 0 121 0 0 99 309 0 529

Total 0 0 0 494 0 0 431 1186 0 2111

01:00 PM 0 0 0 127 0 0 101 268 0 496
01:15 PM 0 0 0 106 0 0 91 300 0 497
01:30 PM 0 0 0 128 0 0 83 295 0 506
01:45 PM 0 0 0 127 0 0 95 292 0 514

Total 0 0 0 488 0 0 370 1155 0 2013

Grand Total 0 0 0 1480 0 0 1177 3464 0 6121
Apprch % 0 0 0 100 0 0 25.4 74.6 0  

Total % 0 0 0 24.2 0 0 19.2 56.6 0
Cars 0 0 0 1446 0 0 1152 3383 0 5981

% Cars 0 0 0 97.7 0 0 97.9 97.7 0 97.7
Heavy Vehicles 0 0 0 34 0 0 25 81 0 140

% Heavy Vehicles 0 0 0 2.3 0 0 2.1 2.3 0 2.3

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:00 PM
12:00 PM 0 0 0 0 127 0 0 127 80 309 0 389 516
12:15 PM 0 0 0 0 113 0 0 113 110 301 0 411 524
12:30 PM 0 0 0 0 133 0 0 133 142 267 0 409 542
12:45 PM 0 0 0 0 121 0 0 121 99 309 0 408 529

Total Volume 0 0 0 0 494 0 0 494 431 1186 0 1617 2111
% App. Total 0 0 0  100 0 0  26.7 73.3 0   

PHF .000 .000 .000 .000 .929 .000 .000 .929 .759 .960 .000 .984 .974
Cars 0 0 0 0 486 0 0 486 425 1152 0 1577 2063

% Cars 0 0 0 0 98.4 0 0 98.4 98.6 97.1 0 97.5 97.7
Heavy Vehicles 0 0 0 0 8 0 0 8 6 34 0 40 48

% Heavy Vehicles 0 0 0 0 1.6 0 0 1.6 1.4 2.9 0 2.5 2.3

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Rotary

From East
Bedford Street (Route 18)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

11:00 AM 0 0 0 125 0 0 96 250 0 471
11:15 AM 0 0 0 111 0 0 75 271 0 457
11:30 AM 0 0 0 125 0 0 89 281 0 495
11:45 AM 0 0 0 119 0 0 104 292 0 515

Total 0 0 0 480 0 0 364 1094 0 1938

12:00 PM 0 0 0 126 0 0 79 303 0 508
12:15 PM 0 0 0 111 0 0 107 291 0 509
12:30 PM 0 0 0 132 0 0 141 260 0 533
12:45 PM 0 0 0 117 0 0 98 298 0 513

Total 0 0 0 486 0 0 425 1152 0 2063

01:00 PM 0 0 0 124 0 0 100 259 0 483
01:15 PM 0 0 0 105 0 0 88 295 0 488
01:30 PM 0 0 0 126 0 0 82 292 0 500
01:45 PM 0 0 0 125 0 0 93 291 0 509

Total 0 0 0 480 0 0 363 1137 0 1980

Grand Total 0 0 0 1446 0 0 1152 3383 0 5981
Apprch % 0 0 0 100 0 0 25.4 74.6 0  

Total % 0 0 0 24.2 0 0 19.3 56.6 0

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:45 AM
11:45 AM 0 0 0 0 119 0 0 119 104 292 0 396 515
12:00 PM 0 0 0 0 126 0 0 126 79 303 0 382 508
12:15 PM 0 0 0 0 111 0 0 111 107 291 0 398 509
12:30 PM 0 0 0 0 132 0 0 132 141 260 0 401 533

Total Volume 0 0 0 0 488 0 0 488 431 1146 0 1577 2065
% App. Total 0 0 0  100 0 0  27.3 72.7 0   

PHF .000 .000 .000 .000 .924 .000 .000 .924 .764 .946 .000 .983 .969

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Rotary

From East
Bedford Street (Route 18)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

11:00 AM 0 0 0 4 0 0 3 6 0 13
11:15 AM 0 0 0 5 0 0 2 11 0 18
11:30 AM 0 0 0 3 0 0 5 10 0 18
11:45 AM 0 0 0 6 0 0 2 2 0 10

Total 0 0 0 18 0 0 12 29 0 59

12:00 PM 0 0 0 1 0 0 1 6 0 8
12:15 PM 0 0 0 2 0 0 3 10 0 15
12:30 PM 0 0 0 1 0 0 1 7 0 9
12:45 PM 0 0 0 4 0 0 1 11 0 16

Total 0 0 0 8 0 0 6 34 0 48

01:00 PM 0 0 0 3 0 0 1 9 0 13
01:15 PM 0 0 0 1 0 0 3 5 0 9
01:30 PM 0 0 0 2 0 0 1 3 0 6
01:45 PM 0 0 0 2 0 0 2 1 0 5

Total 0 0 0 8 0 0 7 18 0 33

Grand Total 0 0 0 34 0 0 25 81 0 140
Apprch % 0 0 0 100 0 0 23.6 76.4 0  

Total % 0 0 0 24.3 0 0 17.9 57.9 0

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:00 AM
11:00 AM 0 0 0 0 4 0 0 4 3 6 0 9 13
11:15 AM 0 0 0 0 5 0 0 5 2 11 0 13 18
11:30 AM 0 0 0 0 3 0 0 3 5 10 0 15 18
11:45 AM 0 0 0 0 6 0 0 6 2 2 0 4 10

Total Volume 0 0 0 0 18 0 0 18 12 29 0 41 59
% App. Total 0 0 0  100 0 0  29.3 70.7 0   

PHF .000 .000 .000 .000 .750 .000 .000 .750 .600 .659 .000 .683 .819

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Rotary

From East
Bedford Street (Route 18)

From South
Rotary

From West
Start Time Thru Left Peds Right Left Peds Right Thru Peds Int. Total

11:00 AM 0 0 0 0 0 0 0 0 0 0
11:15 AM 0 0 0 0 0 0 1 0 0 1
11:30 AM 0 0 0 0 0 0 1 0 0 1
11:45 AM 0 0 0 0 0 0 0 2 0 2

Total 0 0 0 0 0 0 2 2 0 4

12:00 PM 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 2 0 0 1 0 0 3
12:30 PM 0 0 0 1 0 0 0 0 0 1
12:45 PM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 3 0 0 1 0 0 4

01:00 PM 0 0 0 0 0 0 0 0 0 0
01:15 PM 0 0 0 2 0 0 1 1 0 4
01:30 PM 0 0 0 1 0 0 0 0 0 1
01:45 PM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 3 0 0 1 1 0 5

Grand Total 0 0 0 6 0 0 4 3 0 13
Apprch % 0 0 0 100 0 0 57.1 42.9 0  

Total % 0 0 0 46.2 0 0 30.8 23.1 0

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:30 AM
11:30 AM 0 0 0 0 0 0 0 0 1 0 0 1 1
11:45 AM 0 0 0 0 0 0 0 0 0 2 0 2 2
12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 2 0 0 2 1 0 0 1 3

Total Volume 0 0 0 0 2 0 0 2 2 2 0 4 6
% App. Total 0 0 0  100 0 0  50 50 0   

PHF .000 .000 .000 .000 .250 .000 .000 .250 .500 .250 .000 .500 .500

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P3 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

S: Bedford Street (Route 18)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Rotary
From East

Bedford Street (Route 18)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:00 PM
12:00 PM 0 0 0 0 127 0 0 127 80 309 0 389 516
12:15 PM 0 0 0 0 113 0 0 113 110 301 0 411 524
12:30 PM 0 0 0 0 133 0 0 133 142 267 0 409 542
12:45 PM 0 0 0 0 121 0 0 121 99 309 0 408 529

Total Volume 0 0 0 0 494 0 0 494 431 1186 0 1617 2111
% App. Total 0 0 0  100 0 0  26.7 73.3 0   

PHF .000 .000 .000 .000 .929 .000 .000 .929 .759 .960 .000 .984 .974
Cars 0 0 0 0 486 0 0 486 425 1152 0 1577 2063

% Cars 0 0 0 0 98.4 0 0 98.4 98.6 97.1 0 97.5 97.7
Heavy Vehicles 0 0 0 0 8 0 0 8 6 34 0 40 48

% Heavy Vehicles 0 0 0 0 1.6 0 0 1.6 1.4 2.9 0 2.5 2.3
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Peak Hour Begins at 12:00 PM
 
Cars
Heavy Vehicles

Peak Hour Data
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PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Rotary

From East
West Grove Street (Route 28)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

11:00 AM 0 0 0 192 0 0 164 229 0 585
11:15 AM 0 0 0 167 0 0 171 235 0 573
11:30 AM 0 0 0 139 0 0 147 268 0 554
11:45 AM 0 0 0 167 0 0 172 239 0 578

Total 0 0 0 665 0 0 654 971 0 2290

12:00 PM 0 0 0 144 0 0 172 271 0 587
12:15 PM 0 0 0 162 0 0 163 259 0 584
12:30 PM 0 0 0 150 0 0 141 266 0 557
12:45 PM 0 0 0 177 0 0 195 239 0 611

Total 0 0 0 633 0 0 671 1035 0 2339

01:00 PM 0 0 0 155 0 0 170 272 0 597
01:15 PM 0 0 0 173 0 0 180 234 0 587
01:30 PM 0 0 0 172 0 0 177 269 0 618
01:45 PM 0 0 0 156 0 0 166 276 0 598

Total 0 0 0 656 0 0 693 1051 0 2400

Grand Total 0 0 0 1954 0 0 2018 3057 0 7029
Apprch % 0 0 0 100 0 0 39.8 60.2 0  

Total % 0 0 0 27.8 0 0 28.7 43.5 0
Cars 0 0 0 1928 0 0 2002 2956 0 6886

% Cars 0 0 0 98.7 0 0 99.2 96.7 0 98
Heavy Vehicles 0 0 0 26 0 0 16 101 0 143

% Heavy Vehicles 0 0 0 1.3 0 0 0.8 3.3 0 2

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:45 PM
12:45 PM 0 0 0 0 177 0 0 177 195 239 0 434 611
01:00 PM 0 0 0 0 155 0 0 155 170 272 0 442 597
01:15 PM 0 0 0 0 173 0 0 173 180 234 0 414 587
01:30 PM 0 0 0 0 172 0 0 172 177 269 0 446 618

Total Volume 0 0 0 0 677 0 0 677 722 1014 0 1736 2413
% App. Total 0 0 0  100 0 0  41.6 58.4 0   

PHF .000 .000 .000 .000 .956 .000 .000 .956 .926 .932 .000 .973 .976
Cars 0 0 0 0 672 0 0 672 717 975 0 1692 2364

% Cars 0 0 0 0 99.3 0 0 99.3 99.3 96.2 0 97.5 98.0
Heavy Vehicles 0 0 0 0 5 0 0 5 5 39 0 44 49

% Heavy Vehicles 0 0 0 0 0.7 0 0 0.7 0.7 3.8 0 2.5 2.0

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Rotary

From East
West Grove Street (Route 28)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

11:00 AM 0 0 0 190 0 0 162 222 0 574
11:15 AM 0 0 0 163 0 0 168 224 0 555
11:30 AM 0 0 0 138 0 0 146 257 0 541
11:45 AM 0 0 0 163 0 0 171 232 0 566

Total 0 0 0 654 0 0 647 935 0 2236

12:00 PM 0 0 0 142 0 0 171 265 0 578
12:15 PM 0 0 0 158 0 0 162 248 0 568
12:30 PM 0 0 0 147 0 0 141 259 0 547
12:45 PM 0 0 0 176 0 0 193 226 0 595

Total 0 0 0 623 0 0 667 998 0 2288

01:00 PM 0 0 0 155 0 0 168 260 0 583
01:15 PM 0 0 0 171 0 0 180 226 0 577
01:30 PM 0 0 0 170 0 0 176 263 0 609
01:45 PM 0 0 0 155 0 0 164 274 0 593

Total 0 0 0 651 0 0 688 1023 0 2362

Grand Total 0 0 0 1928 0 0 2002 2956 0 6886
Apprch % 0 0 0 100 0 0 40.4 59.6 0  

Total % 0 0 0 28 0 0 29.1 42.9 0

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:45 PM
12:45 PM 0 0 0 0 176 0 0 176 193 226 0 419 595
01:00 PM 0 0 0 0 155 0 0 155 168 260 0 428 583
01:15 PM 0 0 0 0 171 0 0 171 180 226 0 406 577
01:30 PM 0 0 0 0 170 0 0 170 176 263 0 439 609

Total Volume 0 0 0 0 672 0 0 672 717 975 0 1692 2364
% App. Total 0 0 0  100 0 0  42.4 57.6 0   

PHF .000 .000 .000 .000 .955 .000 .000 .955 .929 .927 .000 .964 .970

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Rotary

From East
West Grove Street (Route 28)

From South
Rotary

From West
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

11:00 AM 0 0 0 2 0 0 2 7 0 11
11:15 AM 0 0 0 4 0 0 3 11 0 18
11:30 AM 0 0 0 1 0 0 1 11 0 13
11:45 AM 0 0 0 4 0 0 1 7 0 12

Total 0 0 0 11 0 0 7 36 0 54

12:00 PM 0 0 0 2 0 0 1 6 0 9
12:15 PM 0 0 0 4 0 0 1 11 0 16
12:30 PM 0 0 0 3 0 0 0 7 0 10
12:45 PM 0 0 0 1 0 0 2 13 0 16

Total 0 0 0 10 0 0 4 37 0 51

01:00 PM 0 0 0 0 0 0 2 12 0 14
01:15 PM 0 0 0 2 0 0 0 8 0 10
01:30 PM 0 0 0 2 0 0 1 6 0 9
01:45 PM 0 0 0 1 0 0 2 2 0 5

Total 0 0 0 5 0 0 5 28 0 38

Grand Total 0 0 0 26 0 0 16 101 0 143
Apprch % 0 0 0 100 0 0 13.7 86.3 0  

Total % 0 0 0 18.2 0 0 11.2 70.6 0

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:15 PM
12:15 PM 0 0 0 0 4 0 0 4 1 11 0 12 16
12:30 PM 0 0 0 0 3 0 0 3 0 7 0 7 10
12:45 PM 0 0 0 0 1 0 0 1 2 13 0 15 16
01:00 PM 0 0 0 0 0 0 0 0 2 12 0 14 14

Total Volume 0 0 0 0 8 0 0 8 5 43 0 48 56
% App. Total 0 0 0  100 0 0  10.4 89.6 0   

PHF .000 .000 .000 .000 .500 .000 .000 .500 .625 .827 .000 .800 .875

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Rotary

From East
West Grove Street (Route 28)

From South
Rotary

From West
Start Time Thru Left Peds Right Left Peds Right Thru Peds Int. Total

11:00 AM 0 0 0 0 0 0 0 0 0 0
11:15 AM 0 0 0 0 0 0 0 0 0 0
11:30 AM 0 0 0 0 0 0 0 2 0 2
11:45 AM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 2 0 2

12:00 PM 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 0 0 2 0 2
12:30 PM 0 0 0 0 0 0 1 0 0 1
12:45 PM 0 0 0 0 0 0 1 1 0 2

Total 0 0 0 0 0 0 2 3 0 5

01:00 PM 0 0 0 2 0 0 0 1 0 3
01:15 PM 0 0 0 0 0 0 0 2 0 2
01:30 PM 0 0 0 1 0 0 0 1 0 2
01:45 PM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 3 0 0 0 4 0 7

Grand Total 0 0 0 3 0 0 2 9 0 14
Apprch % 0 0 0 100 0 0 18.2 81.8 0  

Total % 0 0 0 21.4 0 0 14.3 64.3 0

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:45 PM
12:45 PM 0 0 0 0 0 0 0 0 1 1 0 2 2
01:00 PM 0 0 0 0 2 0 0 2 0 1 0 1 3
01:15 PM 0 0 0 0 0 0 0 0 0 2 0 2 2
01:30 PM 0 0 0 0 1 0 0 1 0 1 0 1 2

Total Volume 0 0 0 0 3 0 0 3 1 5 0 6 9
% App. Total 0 0 0  100 0 0  16.7 83.3 0   

PHF .000 .000 .000 .000 .375 .000 .000 .375 .250 .625 .000 .750 .750

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P4 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

S: West Grove Street (Route 28)
E/W: Rotary
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Rotary
From East

West Grove Street (Route 28)
From South

Rotary
From West

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:45 PM
12:45 PM 0 0 0 0 177 0 0 177 195 239 0 434 611
01:00 PM 0 0 0 0 155 0 0 155 170 272 0 442 597
01:15 PM 0 0 0 0 173 0 0 173 180 234 0 414 587
01:30 PM 0 0 0 0 172 0 0 172 177 269 0 446 618

Total Volume 0 0 0 0 677 0 0 677 722 1014 0 1736 2413
% App. Total 0 0 0  100 0 0  41.6 58.4 0   

PHF .000 .000 .000 .000 .956 .000 .000 .956 .926 .932 .000 .973 .976
Cars 0 0 0 0 672 0 0 672 717 975 0 1692 2364

% Cars 0 0 0 0 99.3 0 0 99.3 99.3 96.2 0 97.5 98.0
Heavy Vehicles 0 0 0 0 5 0 0 5 5 39 0 44 49

% Heavy Vehicles 0 0 0 0 0.7 0 0 0.7 0.7 3.8 0 2.5 2.0
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Peak Hour Begins at 12:45 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 P5 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars - Heavy Vehicles
Rotary

From North
Route 44

From East
Rotary

From South
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

11:00 AM 0 0 0 138 0 0 145 272 0 555
11:15 AM 0 0 0 196 0 0 157 242 0 595
11:30 AM 0 0 0 167 0 0 170 241 0 578
11:45 AM 0 0 0 160 0 0 162 247 0 569

Total 0 0 0 661 0 0 634 1002 0 2297

12:00 PM 0 0 0 151 0 0 177 254 0 582
12:15 PM 0 0 0 174 0 0 173 267 0 614
12:30 PM 0 0 0 157 0 0 181 275 0 613
12:45 PM 0 0 0 166 0 0 159 273 0 598

Total 0 0 0 648 0 0 690 1069 0 2407

01:00 PM 0 0 0 207 0 0 181 254 0 642
01:15 PM 0 0 0 160 0 0 170 234 0 564
01:30 PM 0 0 0 135 0 0 186 238 0 559
01:45 PM 0 0 0 137 0 0 194 233 0 564

Total 0 0 0 639 0 0 731 959 0 2329

Grand Total 0 0 0 1948 0 0 2055 3030 0 7033
Apprch % 0 0 0 100 0 0 40.4 59.6 0  

Total % 0 0 0 27.7 0 0 29.2 43.1 0
Cars 0 0 0 1894 0 0 2014 2942 0 6850

% Cars 0 0 0 97.2 0 0 98 97.1 0 97.4
Heavy Vehicles 0 0 0 54 0 0 41 88 0 183

% Heavy Vehicles 0 0 0 2.8 0 0 2 2.9 0 2.6

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:15 PM
12:15 PM 0 0 0 0 174 0 0 174 173 267 0 440 614
12:30 PM 0 0 0 0 157 0 0 157 181 275 0 456 613
12:45 PM 0 0 0 0 166 0 0 166 159 273 0 432 598
01:00 PM 0 0 0 0 207 0 0 207 181 254 0 435 642

Total Volume 0 0 0 0 704 0 0 704 694 1069 0 1763 2467
% App. Total 0 0 0  100 0 0  39.4 60.6 0   

PHF .000 .000 .000 .000 .850 .000 .000 .850 .959 .972 .000 .967 .961
Cars 0 0 0 0 691 0 0 691 677 1034 0 1711 2402

% Cars 0 0 0 0 98.2 0 0 98.2 97.6 96.7 0 97.1 97.4
Heavy Vehicles 0 0 0 0 13 0 0 13 17 35 0 52 65

% Heavy Vehicles 0 0 0 0 1.8 0 0 1.8 2.4 3.3 0 2.9 2.6
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File Name : 122977 P5 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Cars
Rotary

From North
Route 44

From East
Rotary

From South
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

11:00 AM 0 0 0 131 0 0 141 266 0 538
11:15 AM 0 0 0 189 0 0 152 232 0 573
11:30 AM 0 0 0 161 0 0 166 229 0 556
11:45 AM 0 0 0 158 0 0 160 238 0 556

Total 0 0 0 639 0 0 619 965 0 2223

12:00 PM 0 0 0 146 0 0 174 250 0 570
12:15 PM 0 0 0 172 0 0 169 256 0 597
12:30 PM 0 0 0 151 0 0 178 267 0 596
12:45 PM 0 0 0 163 0 0 155 261 0 579

Total 0 0 0 632 0 0 676 1034 0 2342

01:00 PM 0 0 0 205 0 0 175 250 0 630
01:15 PM 0 0 0 151 0 0 168 229 0 548
01:30 PM 0 0 0 133 0 0 184 233 0 550
01:45 PM 0 0 0 134 0 0 192 231 0 557

Total 0 0 0 623 0 0 719 943 0 2285

Grand Total 0 0 0 1894 0 0 2014 2942 0 6850
Apprch % 0 0 0 100 0 0 40.6 59.4 0  

Total % 0 0 0 27.6 0 0 29.4 42.9 0

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:15 PM
12:15 PM 0 0 0 0 172 0 0 172 169 256 0 425 597
12:30 PM 0 0 0 0 151 0 0 151 178 267 0 445 596
12:45 PM 0 0 0 0 163 0 0 163 155 261 0 416 579
01:00 PM 0 0 0 0 205 0 0 205 175 250 0 425 630

Total Volume 0 0 0 0 691 0 0 691 677 1034 0 1711 2402
% App. Total 0 0 0  100 0 0  39.6 60.4 0   

PHF .000 .000 .000 .000 .843 .000 .000 .843 .951 .968 .000 .961 .953
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File Name : 122977 P5 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Heavy Vehicles
Rotary

From North
Route 44

From East
Rotary

From South
Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

11:00 AM 0 0 0 7 0 0 4 6 0 17
11:15 AM 0 0 0 7 0 0 5 10 0 22
11:30 AM 0 0 0 6 0 0 4 12 0 22
11:45 AM 0 0 0 2 0 0 2 9 0 13

Total 0 0 0 22 0 0 15 37 0 74

12:00 PM 0 0 0 5 0 0 3 4 0 12
12:15 PM 0 0 0 2 0 0 4 11 0 17
12:30 PM 0 0 0 6 0 0 3 8 0 17
12:45 PM 0 0 0 3 0 0 4 12 0 19

Total 0 0 0 16 0 0 14 35 0 65

01:00 PM 0 0 0 2 0 0 6 4 0 12
01:15 PM 0 0 0 9 0 0 2 5 0 16
01:30 PM 0 0 0 2 0 0 2 5 0 9
01:45 PM 0 0 0 3 0 0 2 2 0 7

Total 0 0 0 16 0 0 12 16 0 44

Grand Total 0 0 0 54 0 0 41 88 0 183
Apprch % 0 0 0 100 0 0 31.8 68.2 0  

Total % 0 0 0 29.5 0 0 22.4 48.1 0

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:00 AM
11:00 AM 0 0 0 0 7 0 0 7 4 6 0 10 17
11:15 AM 0 0 0 0 7 0 0 7 5 10 0 15 22
11:30 AM 0 0 0 0 6 0 0 6 4 12 0 16 22
11:45 AM 0 0 0 0 2 0 0 2 2 9 0 11 13

Total Volume 0 0 0 0 22 0 0 22 15 37 0 52 74
% App. Total 0 0 0  100 0 0  28.8 71.2 0   

PHF .000 .000 .000 .000 .786 .000 .000 .786 .750 .771 .000 .813 .841
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File Name : 122977 P5 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Groups Printed- Peds and Bikes
Rotary

From North
Route 44

From East
Rotary

From South
Start Time Thru Left Peds Right Left Peds Right Thru Peds Int. Total

11:00 AM 0 0 0 0 0 0 0 0 0 0
11:15 AM 0 0 0 0 0 0 0 0 0 0
11:30 AM 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 0 0 2 0 0 2

Total 0 0 0 0 0 0 2 0 0 2

12:00 PM 0 0 0 1 0 1 0 0 0 2
12:15 PM 0 0 0 0 0 0 0 1 0 1
12:30 PM 0 0 0 0 0 0 0 0 0 0
12:45 PM 0 0 0 0 0 0 1 0 0 1

Total 0 0 0 1 0 1 1 1 0 4

01:00 PM 0 0 0 0 0 0 0 1 0 1
01:15 PM 0 0 0 0 0 0 0 1 0 1
01:30 PM 0 0 0 0 0 0 1 1 0 2
01:45 PM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 1 3 0 4

Grand Total 0 0 0 1 0 1 4 4 0 10
Apprch % 0 0 0 50 0 50 50 50 0  

Total % 0 0 0 10 0 10 40 40 0

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:30 AM
11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 0 0 0 0 2 0 0 2 2
12:00 PM 0 0 0 0 1 0 1 2 0 0 0 0 2
12:15 PM 0 0 0 0 0 0 0 0 0 1 0 1 1

Total Volume 0 0 0 0 1 0 1 2 2 1 0 3 5
% App. Total 0 0 0  50 0 50  66.7 33.3 0   

PHF .000 .000 .000 .000 .250 .000 .250 .250 .250 .250 .000 .375 .625
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File Name : 122977 P5 (Sat 11-2)
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Rotary
E: Route 44
City, State: Middleborough, MA
Client: Howard/ Stein-Hudson/A. Siu

Rotary
From North

Route 44
From East

Rotary
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:15 PM
12:15 PM 0 0 0 0 174 0 0 174 173 267 0 440 614
12:30 PM 0 0 0 0 157 0 0 157 181 275 0 456 613
12:45 PM 0 0 0 0 166 0 0 166 159 273 0 432 598
01:00 PM 0 0 0 0 207 0 0 207 181 254 0 435 642

Total Volume 0 0 0 0 704 0 0 704 694 1069 0 1763 2467
% App. Total 0 0 0  100 0 0  39.4 60.6 0   

PHF .000 .000 .000 .000 .850 .000 .000 .850 .959 .972 .000 .967 .961
Cars 0 0 0 0 691 0 0 691 677 1034 0 1711 2402

% Cars 0 0 0 0 98.2 0 0 98.2 97.6 96.7 0 97.1 97.4
Heavy Vehicles 0 0 0 0 13 0 0 13 17 35 0 52 65

% Heavy Vehicles 0 0 0 0 1.8 0 0 1.8 2.4 3.3 0 2.9 2.6
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N: I-495 NB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 G
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

N: I-495 NB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	% & ' ( & ) * + , - * . / & 0 , 1 & 2 3 ) 4 ( 5 - * . / & ) / ( 4 2 3 ) 4 ( 5 ) / ( 4 0 , 1 & 2 3 ) 4 ( 5 6 5 & 7 ) 8 & ' 9: ? < : : L > D A : : A E A A B A : @ B A A C : B A D: ? < A ? L > D F : : A @ ; A B C : @ ? ; A @ : B : D: ? < D : L > E ? : : A D @ A E ; : @ E C A ; : ? C :: ? < E ? L > D F @ : A A ? A B C : @ ? C B : ? F CG H I J K A ? @ @ : ? A ? B E B : A : @ B ? E : @ D C ?M N J O P G H I J K A ; A B @ E A ? ? F C B B F E A A : B : A ? E A : @ ? A ? ;= Q Q N R S T C F U B A U E : U A E ? U ? ? E U ? : C ? U A E U C :G H I J K T B U F : U A : @ @ U @ @ B U B : E @ U A @ U @ :V J N W A B E B @ @ A ? : : ; B E A D A C C : ? ? : D : @ D E C FT V J N W C ? U C C A U ; A : : F C U B C ? U C A : : C D U E C D : C D U EX Y J Z [ \ Y S ] R K Y W ; : @ : ? F @ @ ; A : B C B D F : A B ? CT X Y J Z [ \ Y S ] R K Y W E U A F U D : A : U E E U A : B U B ; : B U B� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	% & ' ( & ) * + , - * . / & 0 , 1 & 2 3 ) 4 ( 5 ^ _ _ 7 ) 8 & ' 9 - * . / & ) / ( 4 2 3 ) 4 ( 5 ^ _ _ 7 ) 8 & ' 9 ) / ( 4 0 , 1 & 2 3 ) 4 ( 5 ^ _ _ 7 ) 8 & ' 9 6 5 & 7 ) 8 & ' 9` , ' a b 8 4 ( ^ 5 ' 9 c d * d e ( 8 + f g h f f ^ i & 8 f j h k l ^ i 3 ` , ' a m 8 1 mL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I : ; < D : = >: ; < D : = > u v w x u y w z u w w { { | } u ~ � � | v x v { { � } vx � � � � � � � � � x � � � � � � � x ~ � � | } � � � x ~ � � � x �x � � x x � � � � x x � � � � � � ~ � x ~ � � ~ � x � � x ~ � � � � ~x � � � � � � � x x x � x � � � w v { x ~ � � ~ � ~ � ~ x ~ � � � � ~� � � � � � � � � � � ~ � � ~ x ~ � � � � � � � ~ x � x � � � � ~ � � � x � � � � ~ � � �� � � � � � � � � � � � � � x � � x � � � � x � � � � � � � x� � � � � � ~ � � x x � x x x � � � � � � ~ � � � � � � x x x � � x � � � � � � � x � � x x x � � � � � � ~ �� � � � ~ � � � x ~ � � � ~ � � � � x � � � � x � x � x x � x � x ~ � � �� � � � � � � � � � x � x x � � � � � � � � � � � � x � � � ~ � � � � � ~ � � x � � � � � ~ � ~� � � � � � �   ¡ ¢ � � � � � x � � � ~ � x � ~ � � � x � � � � �£ ¤ ¥ ¦ § ¨ © ¥ ª « ¬  ¥ ® ~ � � � x � x x ~ � � � x � � � � � x � � � � � � � � � x � � � � � �L Y J n X H o N = O J K [ W ] W ¯ N H ° A : < : : = > I H : A < E ? L > ± L Y J n A H p AL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I A @ < A ? L >A @ < A ? L > v � x x v � � � x w z z x ~ � � ~ � � w w x ~ � � � � �� ~ � � x � � � � x x � � � x � � � � w ~ � � | � u � x | � � � � ~� ~ � � � � � � ~ x x � ~ � x � � � � x ~ � ~ ~ ~ � � x ~ � � � � xx � � x x � � ~ � | w ~ � w v w v { z ~ � � � x ~ � � � } }� � � � � � � � � � � � ~ � ~ � � ~ � � � � � x � � � � � x � � � � � x � x x � ~ ~ � �� � � � � � � � � � � � � � � � � x � � � � � � � x � � x � � � � � � � � � x� � � � � � � � ~ � x � ~ � x � � � � � � � � � � � � � ~ � x � � � � � � � ~ � � � x � x x x � � � ~ � � � �� � � � � � � ~ � � � � � x � � � � � � x � � � x � � x x � � � ~ � � �� � � � � � ~ � � � x x � x x � � � x � � � � � � � x � x x � � � x � ~ � � � x � � x � ~ � � � ~ � �� � � � � � �   ¡ ¢ � � � � x x � � � ~ � x � � � � � x � ~ � � ~£ ¤ ¥ ¦ § ¨ © ¥ ª « ¬  ¥ ® � � ~ x x � � x � � � � � � x x � � x � � � � � � x � � � � � �L Y J n X H o N = O J K [ W ] W ¯ N H ° : @ < : : L > I H : E < E ? L > ± L Y J n A H p AL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I : D < D : L >: D < D : L > E B : : E B A ? A w � � x v w z ~ � � � � x ~ � � � � �x � � � � � � � � x x � � � � � � � � x � x ~ ~ � � � � x ~ � ~ � � �x � � x x � � � � x x � � � � � � � � x � x � ~ � � � � x ~ � ~ � ~ �x � � � � � � � � x x � � w � { | } { | v x v { v � z |� � � � � � � � � � � � � � x x � � � � x � � � ~ x � ~ � � � x � � � � x � � ~ � ~ � � �� � � � � � � � � � � x x x x � � � � � � � � x � � � � � � � x� � � � � � � � x x x � x x x � � � � � � � � � � � ~ � x x x � � � � � � � � � � � � � x x x � � � � � � � x� � � � � � � x x � � � � � ~ � � � x � � � � � x � � � x x � x � � ~ � ~ ~� � � � � � � � � x x � � � � � � � � � � � ~ x � � � � � � � � � � � ~ x � � � � � � � �� � � � � � �   ¡ ¢ � � � � x x � � ~ � � x � x � x � x � � � � �£ ¤ ¥ ¦ § ¨ © ¥ ª « ¬  ¥ ® � � ~ x x � � ~ � � � ~ � � x � � � � � � � � � x � � � � � �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 G
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

N: I-495 NB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � �� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 G
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

N: I-495 NB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � �� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	% & ' ( & ) * + , - * . / & 0 , 1 & 2 3 ) 4 ( 5 ^ _ _ 7 ) 8 & ' 9 - * . / & ) / ( 4 2 3 ) 4 ( 5 ^ _ _ 7 ) 8 & ' 9 ) / ( 4 0 , 1 & 2 3 ) 4 ( 5 ^ _ _ 7 ) 8 & ' 9 6 5 & 7 ) 8 & ' 9` , ' a b 8 4 ( ^ 5 ' 9 c d * d e ( 8 + f g h f f ^ i & 8 f j h k l ^ i 3 ` , ' a m 8 1 mL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I : ; < A ? = >: ; < A ? = > ; A : : ; A A ? E A : A : @ ? ? @ D ? A F : @ ? D ? ; C: ; < D : = > u w w x u | w � � w { � { | z w ~ � � | { x ~ � � � v ux � � � � � � � � x x � � � ~ � � � x ~ � � ~ � � � � x ~ � ~ � � �x � � x x � � � ~ x x � ~ � � � w w � x ~ � � | � | � � x | z z � � �� � � � � � � � � � � ~ � � � x ~ � � � � � � � � x � � � � x � ~ � � x � x � � ~ � � �� � � � � � � � � � � � � � x � � x � � � � � ~ � � x � � � � � � � x� � � � � � � � ~ � x � x x x � � � � � � � x � � � ~ � x x x � � � � � � � � � � ~ � � x x x � � � � � � � �L Y J n X H o N = O J K [ W ] W ¯ N H ° A : < : : = > I H : A < E ? L > ± L Y J n A H p AL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I A @ < A ? L >A @ < A ? L > D : : : D : C ? w z w x ~ � � ~ ~ � u x ~ � � � � �� ~ � � x � � v | x x v | � x x � � � w ~ � ~ | y y � x | � { � � y� ~ � � � � � � x x x � x � x � � � x ~ � � ~ � � � x ~ ~ x � x �x � � x x � � ~ � | w ~ � w w � | } v ~ ~ � � x ~ � ~ � � ~� � � � � � � � � � � � � � ~ � � � � � x � � � � � � x � � � x � � x x � � � ~ � � �� � � � � � � � � � � � � � � � � x � � � � � ~ � ~ � � x � � � � � � � � ~ x� � � � � x � � ~ � x � ~ � x � � � x � � � � � � � x � ~ � x � � � � � � ~ � � � � � � x x x � � � � � � � �L Y J n X H o N = O J K [ W ] W ¯ N H ° : @ < : : L > I H : E < E ? L > ± L Y J n A H p AL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I : D < E ? L >: D < E ? L > E B : : E B A @ E A B @ : @ F B @ D B A : : @ E B ? ; F: E < : : L > D F : : D F w y � w y y { | u { | � � w v { | � u � u z{ y ² w � ³ ´ � y x x � y � � � � � � x ~ � � | z v | v x | u � � y zx � � � x � � � x x x � x � � x w � } x | u } ~ � � � � x ~ � � � x ~� � � � � � � � � � � � � � x x � � � � � � � ~ � x � � � � � x � � � � x � x � � ~ � ~ �� � � � � � � � � � � x x x x � � � � � � � � x � � � � � � � x� � � � � ~ � � x x x � x x x � � ~ � � � � ~ � � � � � x x x � � � ~ � � � ~ � � ~ x � x x x � � x � � � � �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 G
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

N: I-495 NB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 G
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

N: I-495 NB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	% & ' ( & ) * + , - * . / & 0 , 1 & 2 3 ) 4 ( 5 - * . / & ) / ( 4 2 3 ) 4 ( 5 ) / ( 4 0 , 1 & 2 3 ) 4 ( 5 6 5 & 7 ) 8 & ' 9: ? < : : L > : : : A A ; : F A : @ ;: ? < A ? L > : : : @ ? : B : : A D: ? < D : L > A : : F : : ? A : A ?: ? < E ? L > A : : E @ : B : : A DG H I J K @ : : @ ? A E : @ ? @ : B FM N J O P G H I J K ; : @ : ? F @ @ ; A : B C B D F : A B ? C= Q Q N R S T C ; U @ @ U F : B F U @ D A U F : C E U F ? U @ :G H I J K T E U @ : U A : D ? U A A B U D : E @ @ U D :� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	% & ' ( & ) * + , - * . / & 0 , 1 & 2 3 ) 4 ( 5 ^ _ _ 7 ) 8 & ' 9 - * . / & ) / ( 4 2 3 ) 4 ( 5 ^ _ _ 7 ) 8 & ' 9 ) / ( 4 0 , 1 & 2 3 ) 4 ( 5 ^ _ _ 7 ) 8 & ' 9 6 5 & 7 ) 8 & ' 9` , ' a b 8 4 ( ^ 5 ' 9 c d * d e ( 8 + f g h f f ^ i & 8 f j h k l ^ i 3 ` , ' a m 8 1 mL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I : ; < E ? = >: ; < E ? = > : w x � � � � x � � ~ � w x ~ � � �x � � x x � � � x x � � � � x ~ � � � � x � � � �x � � � � � � � x x � w u w { x | u ~ � x x ~ � � ux � � � x � � y x x y � � � x ~ � v { � x v w � �� � � � � � � � � � � � � x � � � � � x � � � x � � x � x � ~ � �� � � � � � � � � � � � � � � � � � x � � � � � � � � x � � � ~ ~ � � x� � � � � x x � ~ � x � x x x � � � � � � � � � � ~ � � x x x � � � � � � � � � � � x � x x x � � � � � � x �L Y J n X H o N = O J K [ W ] W ¯ N H ° A : < : : = > I H : A < E ? L > ± L Y J n A H p AL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I A @ < E ? L >A @ < E ? L > @ : : @ A ? C : @ E A ? w x � � � ~x � � x x � � � x x � � � � x ~ � | w x x | w y �x � � � � � � ~ x x ~ � � � x � � � � x x � � � �x � � � x � � v x x v w z w | x | u � � � x � ~ � �� � � � � � � � � � � � x x � � � � � x � � � � ~ x � � � � �� � � � � � � � � � � x x x x � � � � � � � � x � � � x� � � � � � � � x x x � x x x � � � � � � � � � � ~ � � x x x � � ~ � � � � � � � x x � x x x � � � � � � ~ �L Y J n X H o N = O J K [ W ] W ¯ N H ° : @ < : : L > I H : E < E ? L > ± L Y J n A H p AL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I : @ < A ? L >: @ < A ? L > D : : D A ; D : @ : w � x x w � � �x ~ � � x � � y x x y � � x � � � � x x � � � �x ~ � � � � � � x x � | w u x v { � � x x � � y �x � � x x � � x x x x � � � x ~ � � ~ x x � ~ � �� � � � � � � � � � � � x x � � � ~ � x � � � � x x � � � � �� � � � � � � � � � � x x x x � � � � ~ � � � x � x x x x� � � � � x x � x x x � x x x � � x x � � � x � � � � � x x x � � � � � � ~ ~ � x x x � x x x � � ~ ~ � � � ~

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 G
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

N: I-495 NB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � � � µ 
 �� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	% & ' ( & ) * + , - * . / & 0 , 1 & ` , ¶ d - * . / & ) / ( 4 ` , ¶ d ) / ( 4 0 , 1 & ` , ¶ d 6 5 & 7 ) 8 & ' 9: ; < : : = > : : : : : : : : : :: ; < A ? = > : : : : : : A : : A: ; < D : = > : : : : : : A : : A: ; < E ? = > : : : : : : : : : :G H I J K : : : : : : @ : : @: F < : : = > : : : : A : : : : A: F < A ? = > : : : : : : : : : :: F < D : = > : : : : : : : : : :: F < E ? = > : : : A : : : : : AG H I J K : : : A A : : : : @: C < : : = > : : : : : : : : : :: C < A ? = > : : : : : : : : : :: C < D : = > : : : : : : : : : :: C < E ? = > : : : : : : : : : :G H I J K : : : : : : : : : :A : < : : = > : : : : A : A : : @A : < A ? = > : : : : : : : : : :A : < D : = > : : : : : : : : : :A : < E ? = > : : : : : : : : : :G H I J K : : : : A : A : : @A A < : : = > : : : : : : : : : :A A < A ? = > : : : : : : : : : :A A < D : = > : : : : : : A : : AA A < E ? = > : : : : A : : : : AG H I J K : : : : A : A : : @A @ < : : L > : : : : : : : : : :A @ < A ? L > : : : : : : A : : AA @ < D : L > : : : : : : : : : :A @ < E ? L > : : : : : : : : : :G H I J K : : : : : : A : : A: A < : : L > : : : : : A : : : A: A < A ? L > : : : : : : : : : :: A < D : L > : : : : : : : : : :: A < E ? L > : : : : : : : : : :G H I J K : : : : : A : : : A: @ < : : L > : : : : : : : : : :: @ < A ? L > : : : : : : : : : :: @ < D : L > : : : : : : : : : :: @ < E ? L > : : : : : : : : : :G H I J K : : : : : : : : : :: D < : : L > : : : : : : A : : A: D < A ? L > : : : : : : : : : :: D < D : L > : : : : : : : : : :: D < E ? L > : : : : @ : : : : @G H I J K : : : : @ : A : : D: E < : : L > : : : : : : : : : :: E < A ? L > : : : : : : : : : :: E < D : L > : : : : : : : : : :: E < E ? L > : : : : : : : : : :G H I J K : : : : : : : : : :

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 G
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

N: I-495 NB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � � � µ 
 �� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	% & ' ( & ) * + , - * . / & 0 , 1 & ` , ¶ d - * . / & ) / ( 4 ` , ¶ d ) / ( 4 0 , 1 & ` , ¶ d 6 5 & 7 ) 8 & ' 9: ? < : : L > : : : : : : : : : :: ? < A ? L > : : : : : : : : : :: ? < D : L > : : : : : : : : : :: ? < E ? L > : : : : : : : : : :G H I J K : : : : : : : : : :M N J O P G H I J K : : : A ? A B : : A D= Q Q N R S T : : : A E U D ; A U E A E U D A : : : :G H I J K T : : : ; U ; D F U ? ; U ; E B U @ : :� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	% & ' ( & ) * + , - * . / & 0 , 1 & ` , ¶ d ^ _ _ 7 ) 8 & ' 9 - * . / & ) / ( 4 ` , ¶ d ^ _ _ 7 ) 8 & ' 9 ) / ( 4 0 , 1 & ` , ¶ d ^ _ _ 7 ) 8 & ' 9 6 5 & 7 ) 8 & ' 9` , ' a b 8 4 ( ^ 5 ' 9 c d * d e ( 8 + f g h f f ^ i & 8 f j h k l ^ i 3 ` , ' a m 8 1 mL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I : ; < A ? = >: ; < A ? = > : : : : : : : : w x x w wx � � � x � � x x x x x x x x � x x � �x � � � � � � x x x x x x x x x x x x xx � � x x � � x x x x x w x w x x x x �� � � � � � � � � � � x x x x x � x � ~ x x ~ �� � � � � � � � � � x x x x � x x x � x x x x� � � � x x x � x x x � x x x � x x x � x x x � ~ � x � x x x � ~ � x � � x x � x x x � x x x � � x x � � � xL Y J n X H o N = O J K [ W ] W ¯ N H ° A : < : : = > I H : A < E ? L > ± L Y J n A H p AL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I A A < D : = >A A < D : = > : : : : : : : : w x x w w� � � � � � � x x x x x w x w x x x x �� ~ � x x � � x x x x x x x x x x x x x� ~ � � � � � x x x x x x x x � x x � �� � � � � � � � � � � x x x x x � x � ~ x x ~ �� � � � � � � � � � x x x x � x x x � x x x x� � � � x x x � x x x � x x x � x x x � x x x � ~ � x � x x x � ~ � x � � x x � x x x � x x x � � x x � � � xL Y J n X H o N = O J K [ W ] W ¯ N H ° : @ < : : L > I H : E < E ? L > ± L Y J n A H p AL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I : D < : : L >: D < : : L > : : : : : : : : w x x w �x � � � � � � x x x x x x x x x x x x xx � � � x � � x x x x x x x x x x x x xx � � � � � � x x x x x | x | x x x x |� � � � � � � � � � � x x x x x ~ x ~ � x x � �� � � � � � � � � � x x x x � x x x � x x x x� � � � x x x � x x x � x x x � x x x � x x x � ~ � x � x x x � ~ � x � ~ � x � x x x � x x x � ~ � x � � � �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 GG
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

N: I-495 NB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	� � � � � � � � � � � �� � � � � � � 	 � � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � # � � 	 � � � � � � �  	 � 
 
 	 ! � � � 	 
 � � "� � � � $ 
 � 	% & ' ( & ) * + , - * . / & 0 , 1 & 2 3 ) 4 ( 5 ^ _ _ 7 ) 8 & ' 9 - * . / & ) / ( 4 2 3 ) 4 ( 5 ^ _ _ 7 ) 8 & ' 9 ) / ( 4 0 , 1 & 2 3 ) 4 ( 5 ^ _ _ 7 ) 8 & ' 9 6 5 & 7 ) 8 & ' 9` , ' a b 8 4 ( ^ 5 ' 9 c d * d e ( 8 + m m h f f ^ i & 8 f m h k l ` i 3 ` , ' a m 8 1 mL Y J n X H o N p H N q O I ] N Y r O I Y N W Y R I ] H O s Y t ] O W J I A A < E ? = >A A < E ? = > E D A : E E A D E A C A : D @ ? @ D C | w x ~ � x � ~ �� ~ � x x � � � � v x � � w y z w ~ � � � � �� ~ � � � � � y � x x y � � ~ � � � � x � � � | � u ~ � x | u { � � w� ~ � � x � � � � ~ x � � � ~ � | w w x v v � ~ � � � � x ~ � � � � �� � � � � � � � � � � � � � � x � � x � � � � � � x � ~ � x � x � � � � � � x � � ~ � � �� � � � � � � � � � � � � � � � � x � � � � � � � � x � � � � � � � x � �� � � � � � � � � x x � x x x � � ~ � � � x � � � � � � x x x � � � � � � � � � � � � � ~ � x � � � � � � � �� � � � � � � � x � � � � ~ x � � � x � ~ � � � � � � � � � x � ~ ~ � � �� � � � � � � � � � x x x � � � � � � � � � � � � x � � � � � � � � � x x � x x � � � x � � � �� � � � � � �   ¡ ¢ � � � � x x � � � � ~ x ~ � � ~ x x � ~ � �£ ¤ ¥ ¦ § ¨ © ¥ ª « ¬  ¥ ® � � � x x � � � ~ � � � � � x � � � � � � x x � � x ~ � �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 GG
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

N: I-495 NB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu · ¸ ¹ º » ¼ ½ ¸ ¾ ¿ À Á Â Ã Ä Å ¸ ¼Æ Ã Ç È É Ê Ë Ì Å Í » ¼Î ¸ ¹ Í Ê ¹ ¸ À Ï Ð Å ¸ Â ¾ ¿ Ñ Ò À ¸ Á Á À Ó Ì ¹ º À Á Ç Ç ÔÎ ¸ ¹ Í Õ Å ¼ À Ð Å ¸ Â ¾ ¿ Ñ Ò À ¸ Á Á À Ó Ì ¹ º À Á Ç Ç ÔÎ ¸ ¹ Í Ö Á ¼ À× Ø Ù Ú Ø Û Ü Ý Þ ß Ü à á Ø â Þ ã Ø ä å Û æ Ú ç ß Ü à á Ø Û á Ú æ ä å Û æ Ú ç Û á Ú æ â Þ ã Ø ä å Û æ Ú ç è ç Ø é Û ê Ø Ù ëì ì í î î ï ð ñ ò ì î ì ó ô ì õ ö î ñ ñ ÷ ì ì î ô õ öì ì í ì ô ï ð ñ õ ì î ì ì ò ì ö ö î ñ ñ ì ì ó î ô ø òì ì í ó î ï ð ó ò ì î ì ñ ô ì ö õ î ñ ø ñ ì ò î ø ñ óì ì í ò ô ï ð ò ó ì î ì ó ñ ì ö ÷ î ñ ó î ñ ì î ø ì øù ú û ü ý ì ñ ö ò î ô î ø õ ò ñ î ÷ ò ñ ô ÷ î ñ ó ö ìì ñ í î î þ ð ó õ ó î ì ò ì ì ø ø î ñ ò î ì î ì ô ÷ öì ñ í ì ô þ ð ò ó î î ì ñ ô ì ö ì î ñ ô ø ñ ì î ø ñ øì ñ í ó î þ ð ó ô ñ î ì ñ ñ ñ î ÷ î ñ ô ÷ ì ò î ø ò ìì ñ í ò ô þ ð ò ô ñ î ì î õ ì ô î î ñ ø ö ø î ô õ öù ú û ü ý ì ø î õ î ò ÷ ô õ î ø î ì î ñ ó ô ì ì ñ ò ò óî ì í î î þ ð ó ø ì î ì ó ô ì ø ó î ñ ø õ ñ ì ì ø ñ òî ì í ì ô þ ð ó ô î î ì î õ ì ö ñ î ñ ñ ì ì ô î ô ø îî ì í ó î þ ð ó ì ì î ì î î ì ø î î ñ ø õ ì ô î ô õ òî ì í ò ô þ ð ò ñ î î ì î ñ ì ø ô î ñ ó õ ò î ô ô îù ú û ü ý ì ò ò ñ î ò ò ò ø õ î î ÷ ÷ ñ ô ô ì ñ ó î öÿ � ü � � ù ú û ü ý ò ó ñ ì ó î ì ò ò ô ñ ì ì ö î ñ ÷ ô õ ì ø ô ñ õ ì ó ñï � � � � � � ÷ õ � ì ñ � ÷ î ò î � ø ô ÷ � ò î ÷ ò � õ ô � ó î � ìù ú û ü ý � ø � ì î � ñ î ñ î � ó ñ ÷ � õ î ò ì � ô ñ � ó îÆ Ã Ç È É Ê Ë Ì Å Í » ¼Î ¸ ¹ Í Ê ¹ ¸ À Ï Ð Å ¸ Â ¾ ¿ Ñ Ò À ¸ Á Á À Ó Ì ¹ º À Á Ç Ç ÔÎ ¸ ¹ Í Õ Å ¼ À Ð Å ¸ Â ¾ ¿ Ñ Ò À ¸ Á Á À Ó Ì ¹ º À Á Ç Ç ÔÎ ¸ ¹ Í Ö Á ¼ À× Ø Ù Ú Ø Û Ü Ý Þ ß Ü à á Ø â Þ ã Ø ä å Û æ Ú ç � 	 	 é Û ê Ø Ù ë ß Ü à á Ø Û á Ú æ ä å Û æ Ú ç � 	 	 é Û ê Ø Ù ë Û á Ú æ â Þ ã Ø ä å Û æ Ú ç � 	 	 é Û ê Ø Ù ë è ç Ø é Û ê Ø Ù ë
 Þ Ù � � ê æ Ú � ç Ù ë  � Ü � � Ú ê Ý � � � � � � � Ø ê � � � � � 
 � å 
 Þ Ù � � ê ã �þ � ü � � ú � � � ú � � � û � � � � � û � � � � � û � ú � � �  � � � ü û ì ì í ò ô ï ðì ì í ò ô ï ð y v � x y y � � ~ � � � x � ~ � ~ � x | w x ~ � � � � �� ~ � x x � � � � v x � x w y w w ~ � � � � �� ~ � � � � � � � x x � � � ~ � � � � x � x � ~ � � ~ � x | z z � ~ �� ~ � � x � � � � ~ x � � � ~ ~ | { u x v v w | � u � � x ~ � � � y w� � � � � � � � � � � � � � � x � � � � ~ x � � � x � ~ � � � � � � � � � x � ~ ~ � � �� � � � � � � � � � � � � � � � � x � � � � � � � � x � � � � � � � x � �� � � � � � � � � x x � x x x � � � ~ � � ~ ~ � � � � � x x x � � � � � � � � � � � � � ~ � x � � � � � � � �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 GG
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

N: I-495 NB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu ! " # $ % & ' " ( ) * + , - . + / 0 1 2 + 3 ( 4 5 + &6 - 7 8 9 : ; < / = % &> " # = : # " * 3 . / " , ( ) ? @ * " + + * A < # $ * + 7 7 B> " # = C / & * . / " , ( ) ? @ * " + + * A < # $ * + 7 7 B> " # = D + & *E F G H F I J K L M J N O F P L Q F R S I T H U M J N O F I O H T R S I T H U I O H T P L Q F R S I T H U V U F W I X F G YZ Z [ \ \ ] ^ Z Z \ _ ` \ _ \ \ Z `Z Z [ Z a ] ^ Z \ \ _ Z \ _ \ \ Z \Z Z [ ` \ ] ^ \ \ \ \ _ \ b \ \ Z ZZ Z [ _ a ] ^ \ \ \ c c \ d \ \ Z `e f g h i c Z \ Z \ Z \ \ c _ \ \ _ bZ c [ \ \ j ^ Z \ \ k c \ k \ \ Z aZ c [ Z a j ^ ` \ \ ` k \ Z ` \ \ c aZ c [ ` \ j ^ c \ \ c c \ _ \ \ Z \Z c [ _ a j ^ Z \ \ a \ \ a \ \ Z Ze f g h i b \ \ Z k Z \ \ c l \ \ k Z\ Z [ \ \ j ^ Z \ \ Z Z \ a \ \ l\ Z [ Z a j ^ \ \ \ k c \ c \ \ Z \\ Z [ ` \ j ^ \ \ \ a c \ b \ \ Z _\ Z [ _ a j ^ c \ \ _ ` \ l \ \ Z be f g h i ` \ \ Z k l \ c c \ \ _ dm n h o p e f g h i Z c Z \ _ c c l \ b _ \ \ Z a b] q q n r s t d c u ` b u b \ k \ _ \ \ Z \ \ \ \e f g h i t b u k \ u k \ c k u l Z b u l \ _ b u Z \ \6 - 7 8 9 : ; < / = % &> " # = : # " * 3 . / " , ( ) ? @ * " + + * A < # $ * + 7 7 B> " # = C / & * . / " , ( ) ? @ * " + + * A < # $ * + 7 7 B> " # = D + & *E F G H F I J K L M J N O F P L Q F R S I T H U v w w W I X F G Y M J N O F I O H T R S I T H U v w w W I X F G Y I O H T P L Q F R S I T H U v w w W I X F G Y V U F W I X F G Yx L G y z X T H v U G Y { | J | } H X K ~ ~ � � � v � F X � ~ � � � x � S x L G y ~ X Q ~j � h � � f � n � f n � o g � n � � o g � n � � r g � f o � � � � o � h g Z Z [ ` \ ] ^Z Z [ ` \ ] ^ \ \ \ \ \ _ \ _ b \ \ b Z ZZ Z [ _ a ] ^ \ \ \ \ c c \ _ d \ \ d Z `Z c [ \ \ j ^ Z \ \ Z � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � �� � � �   ¡ �   ¢ £ ¤ ¥ � � ¥ ¦ ¦ ¦ ¥ � § ¨ � ¨ � � � ¨ © ¥ª « ¬ ¬  � � � �   ¦ � � � � ¥ ¥ ¨ © � ¦ � � � �® ¯ °  � � �  � � �  � � �  � � �  ¥ ¨ ±  ¨ ± �  � � �  © ² ¥  © ³ �  � � �  � � �  © ³ �  © ¥ �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 GG
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

N: I-495 NB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu ! " # $ % & ' " ( ) * + , - ' + , & / ) , ; ( ´ + &6 - 7 8 9 : ; < / = % &> " # = : # " * 3 . / " , ( ) ? @ * " + + * A < # $ * + 7 7 B> " # = C / & * . / " , ( ) ? @ * " + + * A < # $ * + 7 7 B> " # = D + & *E F G H F I J K L M J N O F P L Q F x L µ | M J N O F I O H T x L µ | I O H T P L Q F x L µ | V U F W I X F G YZ Z [ \ \ ] ^ \ \ \ \ \ \ \ \ \ \Z Z [ Z a ] ^ \ \ Z \ \ \ \ \ \ ZZ Z [ ` \ ] ^ \ \ \ \ \ \ \ \ \ \Z Z [ _ a ] ^ \ \ \ Z \ \ \ \ \ Ze f g h i \ \ Z Z \ \ \ \ \ cZ c [ \ \ j ^ \ \ \ \ \ \ \ \ \ \Z c [ Z a j ^ \ \ \ \ \ \ \ \ \ \Z c [ ` \ j ^ \ \ \ \ \ \ Z \ \ ZZ c [ _ a j ^ Z \ \ \ \ \ c \ \ `e f g h i Z \ \ \ \ \ ` \ \ _\ Z [ \ \ j ^ \ \ \ \ \ \ Z \ \ Z\ Z [ Z a j ^ \ \ \ \ \ \ \ \ \ \\ Z [ ` \ j ^ \ \ \ \ Z \ \ \ \ Z\ Z [ _ a j ^ \ \ \ \ \ \ \ \ \ \e f g h i \ \ \ \ Z \ Z \ \ cm n h o p e f g h i Z \ Z Z Z \ _ \ \ l] q q n r s t a \ \ a \ a \ a \ \ Z \ \ \ \e f g h i t Z c u a \ Z c u a Z c u a Z c u a \ a \ \ \6 - 7 8 9 : ; < / = % &> " # = : # " * 3 . / " , ( ) ? @ * " + + * A < # $ * + 7 7 B> " # = C / & * . / " , ( ) ? @ * " + + * A < # $ * + 7 7 B> " # = D + & *E F G H F I J K L M J N O F P L Q F x L µ | v w w W I X F G Y M J N O F I O H T x L µ | v w w W I X F G Y I O H T P L Q F x L µ | v w w W I X F G Y V U F W I X F G Yx L G y z X T H v U G Y { | J | } H X K ~ ~ � � � v � F X � ~ � � � x � S x L G y ~ X Q ~j � h � � f � n � f n � o g � n � � o g � n � � r g � f o � � � � o � h g Z c [ Z a j ^Z c [ Z a j ^ \ \ \ \ \ \ \ \ \ \ \ \ \Z c [ ` \ j ^ \ \ \ \ \ \ \ \ Z \ \ Z ZZ c [ _ a j ^ � � � � � � � � � � � � �� ¦ ¶ � � ® · � � � � � � � � ¦ � � ¦ ¦� � � �   ¡ �   ¢ £ ¤ ¦ � � ¦ � � � � ¥ � � ¥ ¨ª « ¬ ¬  � � � �   ¦ � � � � � � � ¦ � � � �® ¯ °  § ¨ �  � � �  � � �  § ¨ �  � � �  � � �  � � �  � � �  ¨ � �  � � �  � � �  ¨ � �  ¥ ¦ ³

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 H
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

S: I-495 SB Ramps
E/W: harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 H
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

S: I-495 SB Ramps
E/W: harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	$ % & ' % ( ) * + ( , ' - . + / % 0 1 ( - ' 2 ] ^ ^ 6 ( 7 % & 8 3 ) 4 , % . + / % 0 1 ( - ' 2 ] ^ ^ 6 ( 7 % & 8 3 ) 4 , % ( , ' - 0 1 ( - ' 2 ] ^ ^ 6 ( 7 % & 8 5 2 % 6 ( 7 % & 8_ + & ` a 7 - ' ] 2 & 8 b c ) c d ' 7 * e f g e e ] h % 7 e i g j k ] h 1 _ + & ` l 7 / lK X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H 9 : ; B 9 < =9 : ; B 9 < = t u v w x t u u y z y { x y z | z } t ~ � x � � � � � ux | � � } � � y { � � x y | z t ~ � t � x t v � � w y z � x y | { } w |x � � x x � � y | � x x y | � y � w y � x y } { z | y � { x y � z } y zx � � y } � � y � { x x y � { y w � � x y z | � � y } � x w x y } z �� � � � � � � � � � � | z { { x | � w } { � � � x { x � y } | { x { x | { z w y y z� � � � � � � � � � � � � w x � � x � w � � | � w x w x � { | � � � x� � � � � z � � z | } � x x x � � z w � � { } � | z z � x x x � � } � � � y z � � x w � x x x � � � x � � � x� � � � | x y � x | x } } x x z � x } z � y } x } | z x | w z y � { |� � � � � � } � w { { � | x � } � x � � � | � � � { x � � � | � } � } � � � { x � � � � � z � y� � � � � � � �   ¡ � � � z } w x z | { � } x { � | z z x � x y � {¢ £ ¤ ¥ ¦ § ¨ ¤ © ª « ¬ ¤  � � � z z � z x } � x y y � z y y � � x y y � z � � } } � � x } � w { � �K X I m W G n M < N I J Z V \ V ® M G ¯ > 9 ; 9 9 < = H G 9 > ; C D K = ° K X I m > G o >K X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H > @ ; > D K => @ ; > D K = � t � z x � t � y x y t t x y y w � u t v � x � t u � � �y w � z x � � w x y z x w x � t t � t � � � { y } � x w x x } w {y w � � } � � y � | t t x w x � � � � x y x z � } y z w x y | | � � �x y � x x � � y � } y y x w x { � y y x x y x y � y y { } x w x { } y z� � � � � � � � � � � � x z w � x � z y z � � � x x � z � y � y { w y x � x w w x | y� � � � � � � � � � � { � { z � � x � x � � � � y x w w � { | | � � x� � � � � } { � { z { � x x x � � | } � � � � � � x � � x x x � � � � � � w z � � y z � x x x � � y { � � } w� � � � | { � w � x | � � z } w z � x z � { y | � } � y x | { } y � z �� � � � � � } � y � } � | x � � � � � � � � � } � x x � � � y � { � y � } � w x � } � � � z � {� � � � � � � �   ¡ � � � z � � x � z � { { x } w | z x x z | y z w¢ £ ¤ ¥ ¦ § ¨ ¤ © ª « ¬ ¤  � � � y � � z x } � w y y � { y } � x x y y � � z � � � � � x � � { { � �K X I m W G n M < N I J Z V \ V ® M G ¯ 9 @ ; 9 9 K = H G 9 C ; C D K = ° K X I m > G o >K X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H 9 C ; 9 9 K =9 C ; 9 9 K = > ? ? @ 9 > A 9 > @ C > 9 9 > B C ? ? > D D 9 � � � } { |x � � y } � � w x y ~ x w x | t � � t v � | w t � u x w z y ~ � �x � � z x � � � � ~ w x � � � y z { y � x y } � u t y � z x w z � } � {x � � � } � � w x y y x w x w y z z � � x y { } � | y w � x w y } } � w� � � � � � � � � � � | � { y y x � x | } z | � { x { w z z z � } � } x � w z w z } z� � � � � � � � � � � � � { y � � x � { � w y z � � x z { � { { z � � x� � � � � { { � � } � � x x x � � | x � � z w � { | w � x x x � � y { � � w � � � w x � x x x � � } x � � { �� � � � | � y y y x | � w } y y � z x } � � z z x } { | x � � | w w � z� � � � � � � � y y x x x � � � y � } � w � { � } x � } � z � | � { � { � � x � | � w � | � x� � � � � � � �   ¡ � � � y } x x y } w { z x w � � y � x w { | x¢ £ ¤ ¥ ¦ § ¨ ¤ © ª « ¬ ¤  y � � x x y � � � � � z � } x � � | w � � z � y x w � � z � x

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 H
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

S: I-495 SB Ramps
E/W: harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � �� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 H
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

S: I-495 SB Ramps
E/W: harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � �� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	$ % & ' % ( ) * + ( , ' - . + / % 0 1 ( - ' 2 3 ) 4 , % . + / % 0 1 ( - ' 2 3 ) 4 , % ( , ' - 0 1 ( - ' 2 5 2 % 6 ( 7 % & 89 D ; 9 9 K = > ? B E 9 > > E @ 9 9 ? A > D D 9 D E A9 D ; > D K = > A 9 ? 9 > @ 9 > : 9 : A > D > 9 D E D9 D ; B 9 K = > A @ B 9 > 9 A > D 9 : ? > C ? 9 D C D9 D ; C D K = > A B ? 9 > > A A 9 > 9 ? > C : 9 D ? CF G H I J : D ? @ D 9 C E C E > 9 B D C E 9 > 9 @ @ E BL M I N O F G H I J : : ? A @ 9 A 9 C B ? 9 D @ @ E @ @ E 9 E 9 D A > @ > @ @ E< P P M Q R S A : T C @ T E 9 ? A T @ > 9 T E 9 T > @ : T @ : @ T ? 9F G H I J S B E T : > 9 @ 9 T E @ T D 9 > 9 T E @ ? T D 9� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	$ % & ' % ( ) * + ( , ' - . + / % 0 1 ( - ' 2 ] ^ ^ 6 ( 7 % & 8 3 ) 4 , % . + / % 0 1 ( - ' 2 ] ^ ^ 6 ( 7 % & 8 3 ) 4 , % ( , ' - 0 1 ( - ' 2 ] ^ ^ 6 ( 7 % & 8 5 2 % 6 ( 7 % & 8_ + & ` a 7 - ' ] 2 & 8 b c ) c d ' 7 * e f g e e ] h % 7 e i g j k ] h 1 _ + & ` l 7 / lK X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H 9 : ; B 9 < =9 : ; B 9 < = t u � � x t u � y y { { x y w w z } t � v x t u � � � ~x | � � } � � y { � w x y { { t � � t � x t � u � x y w | x y { | � � wx � � x x � � y { y x x y { y y z y y y x y � w z � y z � x y | z � | {x � � y } � � y � { x x y � { y x � � x y y { � t y } x x y � y � � z� � � � � � � � � � � | x y � x | x } } x x z � x } z � y } x } | z x | w z y � { |� � � � � � � � � � � � � � x � { x � w � � | � w x w x � | | � � z x� � � � � w w � } x x � x x x � � y � � � { w � { � { � x x x � � � | � � y } � � y w � x x x � � � y � � | wK X I m W G n M < N I J Z V \ V ® M G ¯ > 9 ; 9 9 < = H G 9 > ; C D K = ° K X I m > G o >K X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H > @ ; > D K => @ ; > D K = t u v z x � � � � � � x � | � u t ~ � x � t t � � �y w � z x � � y � { w x y � � t � t t � x t t t � � y � � x y � w } x yy w � � } � � y � | � x y � { � z � x � y � � y w } x y { � � } {x y � x x � � y � � t � x y � � | � � x � | z | y } { x y � z � | �� � � � � � � � � � � | { � w � x | � � z } w z � x z � { y | � } � y x | { } y � z �� � � � � � � � � � � | z x � y � w � � � x w w � | | | � z x� � � � � | x � { x x � x x x � � � } � � | y � � } x � x x x � � { � � � � � � � y w � x x x � � x { � � } �K X I m W G n M < N I J Z V \ V ® M G ¯ 9 @ ; 9 9 K = H G 9 C ; C D K = ° K X I m > G o >K X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H 9 C ; 9 9 K =9 C ; 9 9 K = > ? B @ 9 > ? D > @ 9 > 9 9 > B 9 ? C > C : 9 � � t } � {x � � y } � � y � � ~ x � � � t � � t ~ � { � t � v x w w { � u �x � � z x � � � � � w x w x � y w � y � x y � | u t y � x x w z y } � wx � � � } � � y � | y x y � � y w � � � x y } � � { y w z x w x � } { y� � � � � � � � � � � | � y y y x | � w } y y � z x } � � z z x } { | x � � | w w � z� � � � � � � � � � � � � { y � � x � { y � x z { � � { z � w x� � � � � { | � � } � � x x x � � { { � � w { � { � w � x x x � � y y � � x | � � x z � x x x � � | y � � { y

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 H
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

S: I-495 SB Ramps
E/W: harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 �� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 H
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

S: I-495 SB Ramps
E/W: harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 �� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	$ % & ' % ( ) * + ( , ' - . + / % 0 1 ( - ' 2 3 ) 4 , % . + / % 0 1 ( - ' 2 3 ) 4 , % ( , ' - 0 1 ( - ' 2 5 2 % 6 ( 7 % & 89 D ; 9 9 K = : 9 9 C 9 9 B C 9 > ?9 D ; > D K = C > 9 > 9 9 9 C 9 > 99 D ; B 9 K = > 9 9 > > 9 B E 9 > @9 D ; C D K = @ > 9 > > 9 > B 9 AF G H I J > C @ 9 : @ 9 : > : 9 C AL M I N O F G H I J B B A > E 9 C E A C > 9 ? E @ : : 9 > @ @ ?< P P M Q R S A D T D C T D 9 A @ ? 9 @ B T : : E T B 9F G H I J S @ : T E > T B 9 B ? T @ B T B 9 : @ @ T E 9� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	$ % & ' % ( ) * + ( , ' - . + / % 0 1 ( - ' 2 ] ^ ^ 6 ( 7 % & 8 3 ) 4 , % . + / % 0 1 ( - ' 2 ] ^ ^ 6 ( 7 % & 8 3 ) 4 , % ( , ' - 0 1 ( - ' 2 ] ^ ^ 6 ( 7 % & 8 5 2 % 6 ( 7 % & 8_ + & ` a 7 - ' ] 2 & 8 b c ) c d ' 7 * e f g e e ] h % 7 e i g j k ] h 1 _ + & ` l 7 / lK X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H 9 ? ; B 9 < =9 ? ; B 9 < = A 9 9 A t u � x � t � y y x y } � }x � � � } � � � x x � y } y x y { w � x y x z �x � � x x � � t � t x t u y y y x y w � y y x y { � vx � � y } � � { x x { y � w x y { z t � x � t � z� � � � � � � � � � � � y y x � w } � { x { } y � � � x { w y { �� � � � � � � � � � � | � { w � � x � x � � � � w x w w � { | | � � x� � � � } { � � w } x � x x x � } } z � | | { � | } x � x x x � | | � � | x x � { { | � x x x � | z � � � � �K X I m W G n M < N I J Z V \ V ® M G ¯ > 9 ; 9 9 < = H G 9 > ; C D K = ° K X I m > G o >K X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H > @ ; > D K => @ ; > D K = t � x x t � t � � x t � x � x � z {y w � z x � � } y x { y y x x y y w { x � w }y w � � } � � y x � x y w y y y x y w y | x � z wx y � x x � � y y y x y w y w w x y � � u x t � � u� � � � � � � � � � � z � � x � z � { { x } w | z x x z | y z w� � � � � � � � � � � x � | � � z x � � � } y y � } x y � � � � y � y x� � � � | } x � } x x � x x x � � w | � � } � � } x x � x x x � � { | � � z � � � z z � x x x � | y w � � � {K X I m W G n M < N I J Z V \ V ® M G ¯ 9 @ ; 9 9 K = H G 9 C ; C D K = ° K X I m > G o >K X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H 9 @ ; C D K =9 @ ; C D K = > 9 9 9 > 9 > > 9 9 > > @ C 9 E @ :9 B ; 9 9 K = E 9 9 E : 9 9 : > E 9 : @ 99 B ; > D K = > @ 9 9 > @ t � � � t � � z x { z yx z � z x � � t � x x t � y y t x y w y v x � � �� � � � � � � � � � � � y x x � y � w y x � z | w x x w | y y y� � � � � � � � � � y x x x x � | � | w � z x w } � � | � � y x� � � � | � � � x x x � x x x � | � � � � x � � w } x � x x x � � w | � } � z � | y � � x x x � � � � � � � y

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 H
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

S: I-495 SB Ramps
E/W: harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � " � ± 
 �� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	$ % & ' % ( ) * + ( , ' - . + / % _ + ² c 3 ) 4 , % . + / % _ + ² c 3 ) 4 , % ( , ' - _ + ² c 5 2 % 6 ( 7 % & 89 : ; 9 9 < = 9 9 9 9 9 9 9 9 9 99 : ; > D < = 9 9 9 > 9 9 9 > 9 @9 : ; B 9 < = 9 9 9 9 9 9 9 9 9 99 : ; C D < = 9 9 9 9 9 9 9 9 9 9F G H I J 9 9 9 > 9 9 9 > 9 @9 ? ; 9 9 < = > 9 9 9 9 9 9 9 9 >9 ? ; > D < = 9 9 9 9 9 9 9 9 9 99 ? ; B 9 < = 9 9 9 9 9 9 9 9 9 99 ? ; C D < = 9 9 9 9 9 9 9 9 9 9F G H I J > 9 9 9 9 9 9 9 9 >9 A ; 9 9 < = 9 9 9 9 9 9 9 9 9 99 A ; > D < = 9 9 9 9 9 9 9 9 9 99 A ; B 9 < = 9 9 9 9 9 9 9 9 9 99 A ; C D < = 9 9 9 9 9 9 9 9 9 9F G H I J 9 9 9 9 9 9 9 9 9 9> 9 ; 9 9 < = B 9 9 > 9 9 9 9 9 C> 9 ; > D < = 9 9 9 9 9 9 9 9 9 9> 9 ; B 9 < = 9 9 9 9 9 9 9 9 9 9> 9 ; C D < = 9 9 9 9 9 9 9 9 9 9F G H I J B 9 9 > 9 9 9 9 9 C> > ; 9 9 < = 9 9 9 9 9 9 9 9 9 9> > ; > D < = 9 9 9 9 9 9 9 9 9 9> > ; B 9 < = 9 9 9 9 9 9 9 > 9 >> > ; C D < = > 9 9 9 9 9 9 9 9 >F G H I J > 9 9 9 9 9 9 > 9 @> @ ; 9 9 K = 9 9 9 9 9 9 9 9 9 9> @ ; > D K = 9 9 9 9 9 9 9 > 9 >> @ ; B 9 K = 9 9 9 9 9 9 9 9 9 9> @ ; C D K = 9 9 9 9 9 9 9 9 9 9F G H I J 9 9 9 9 9 9 9 > 9 >9 > ; 9 9 K = 9 9 9 9 9 9 9 9 9 99 > ; > D K = 9 9 9 9 9 9 9 9 9 99 > ; B 9 K = 9 9 9 9 9 9 9 9 9 99 > ; C D K = 9 9 9 > 9 9 9 9 9 >F G H I J 9 9 9 > 9 9 9 9 9 >9 @ ; 9 9 K = 9 9 9 9 9 9 9 9 9 99 @ ; > D K = 9 9 9 9 9 9 9 9 9 99 @ ; B 9 K = 9 9 9 9 9 9 9 9 9 99 @ ; C D K = 9 9 9 9 9 9 > 9 9 >F G H I J 9 9 9 9 9 9 > 9 9 >9 B ; 9 9 K = 9 9 9 9 9 9 9 9 9 99 B ; > D K = 9 9 9 9 9 9 9 9 9 99 B ; B 9 K = 9 9 9 9 9 9 9 9 9 99 B ; C D K = 9 9 9 9 9 9 9 9 9 9F G H I J 9 9 9 9 9 9 9 9 9 99 C ; 9 9 K = 9 9 9 9 9 9 9 9 9 99 C ; > D K = 9 9 9 9 9 9 9 9 9 99 C ; B 9 K = 9 9 9 9 9 9 9 9 9 99 C ; C D K = 9 9 9 9 9 9 9 9 9 9F G H I J 9 9 9 9 9 9 9 9 9 9

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 H
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

S: I-495 SB Ramps
E/W: harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � " � ± 
 �� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	$ % & ' % ( ) * + ( , ' - . + / % _ + ² c 3 ) 4 , % . + / % _ + ² c 3 ) 4 , % ( , ' - _ + ² c 5 2 % 6 ( 7 % & 89 D ; 9 9 K = 9 9 9 9 9 9 9 9 9 99 D ; > D K = 9 9 9 9 9 9 9 9 9 99 D ; B 9 K = 9 9 9 9 9 9 9 9 9 99 D ; C D K = 9 9 9 9 9 9 9 9 9 9F G H I J 9 9 9 9 9 9 9 9 9 9L M I N O F G H I J D 9 9 B 9 9 > B 9 > @< P P M Q R S > 9 9 9 9 > 9 9 9 9 @ D : D 9F G H I J S C > T : 9 9 @ D 9 9 ? T B @ D 9� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	$ % & ' % ( ) * + ( , ' - . + / % _ + ² c ] ^ ^ 6 ( 7 % & 8 3 ) 4 , % . + / % _ + ² c ] ^ ^ 6 ( 7 % & 8 3 ) 4 , % ( , ' - _ + ² c ] ^ ^ 6 ( 7 % & 8 5 2 % 6 ( 7 % & 8_ + & ` a 7 - ' ] 2 & 8 b c ) c d ' 7 * e f g e e ] h % 7 e i g j k ] h 1 _ + & ` l 7 / lK X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H 9 : ; > D < =9 : ; > D < = 9 9 9 9 t � � t x t x t �x | � z x � � x x x x x x x x x x x x xx | � � } � � x x x x x x x x x x x x xx � � x x � � t x x t x x x x x x x x y� � � � � � � � � � � y x x y y x x y x y x y z� � � � � � � � � � y x x x x y x x x x x y x x x� � � � w } x � x x x � x x x � w } x � w } x � x x x � x x x � w } x � x x x � w } x � x x x � w } x � z | }K X I m W G n M < N I J Z V \ V ® M G ¯ > 9 ; 9 9 < = H G 9 > ; C D K = ° K X I m > G o >K X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H > 9 ; 9 9 < => 9 ; 9 9 < = � x x � t � � t x x x x �y x � y } � � x x x x x x x x x x x x xy x � z x � � x x x x x x x x x x x x xy x � � } � � x x x x x x x x x x x x x� � � � � � � � � � � z x x z y x x y x x x x �� � � � � � � � � � y x x x x y x x x x x x x� � � � w } x � x x x � x x x � w } x � w } x � x x x � x x x � w } x � x x x � x x x � x x x � x x x � w } xK X I m W G n M < N I J Z V \ V ® M G ¯ 9 @ ; 9 9 K = H G 9 C ; C D K = ° K X I m > G o >K X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H 9 @ ; 9 9 K =9 @ ; 9 9 K = 9 9 9 9 9 9 9 9 9 9 9 9 99 @ ; > D K = 9 9 9 9 9 9 9 9 9 9 9 9 99 @ ; B 9 K = 9 9 9 9 9 9 9 9 9 9 9 9 99 @ ; C D K = 9 9 9 9 9 9 9 9 t x x t t� � � � � � � � � � � x x x x x x x x y x x y y� � � � � � � � � � x x x x x x y x x x x� � � � x x x � x x x � x x x � x x x � x x x � x x x � x x x � x x x � w } x � x x x � x x x � w } x � w } x

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 HH
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

S: I-495 SB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	� � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � � � � 	 � � �  ! � " � � � � �� � � � � � � 	 � � � � � � � � � 	 � 
 
 	 � � � � 	 
 � � �� � � � # 
 � 	$ % & ' % ( ) * + ( , ' - . + / % 0 1 ( - ' 2 ] ^ ^ 6 ( 7 % & 8 3 ) 4 , % . + / % 0 1 ( - ' 2 ] ^ ^ 6 ( 7 % & 8 3 ) 4 , % ( , ' - 0 1 ( - ' 2 ] ^ ^ 6 ( 7 % & 8 5 2 % 6 ( 7 % & 8_ + & ` a 7 - ' ] 2 & 8 b c ) c d ' 7 * l l g e e ] h % 7 e l g j k _ h 1 _ + & ` l 7 / lK X I m W G n M o G M p N H \ M X q N H X M V X Q H \ G N r X s \ N V I H > @ ; > D K => @ ; > D K = @ @ D � x w z z y w | { t y z � } x y { z x w y z � � �y w � z x � � � � � � x � � � t � � t � � � w y � } x y � | } | yy w � � } � � y � � � x w x w y w z t u x y � w } � t v � x w w | } | yx y � x x � � y � � z x w x w y y � y { x y z } ~ � y { { x � � � } { }� � � � � � � � � � � � } { w z x � | � � � � } z y } } z w x � { � | x � } } w w � |� � � � � � � � � � � | � � w � { x � x � w � � { x � w w � � z | } � | x� � � � � y } � | y � � x x x � � x � � � { x � { � | � w } x � � | � � � z � � � z } � x x x � � z � � � � {� � � � � � x w w x � { w � | } } w y } w � w x | { � z x � } x w w � x� � � � � � � � y � } � | x � � � y � } � w � � � y y x x � } � } � � � } � � � � x � � � � � | � �� � � � � � � �   ¡ � � � y { y x y | w � y x w } y � x } � |¢ £ ¤ ¥ ¦ § ¨ ¤ © ª « ¬ ¤  y � � � � z x y � � � � � y � � x � � } x � } x � { x x � { w � y

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 HH
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

S: I-495 SB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu ³ ´ µ ¶ · ¸ ¹ ´ º » ¼ ½ ¾ ¿ À Á ´ ¸Â Á ´ ¾ º » Ã Ä ¼ ´ ½ ½ ¼ Å Æ µ ¶ ¼ ½ Ç Ç ÈÉ ´ µ Ê Ë Á ¸ ¼ Ì ¿ Ç Í Î Ä Ï Æ Á Ê · ¸É ´ µ Ê Ä µ ¶ ¼ Ð Â Á ´ ¾ º » Ã Ä ¼ ´ ½ ½ ¼ Å Æ µ ¶ ¼ ½ Ç Ç ÈÉ ´ µ Ê Ñ ½ ¸ ¼Ò Ó Ô Õ Ó Ö × Ø Ù Ö Ú Õ Û Ü Ù Ý Ó Þ ß Ö Û Õ à á × â Ú Ó Ü Ù Ý Ó Þ ß Ö Û Õ à á × â Ú Ó Ö Ú Õ Û Þ ß Ö Û Õ à ã à Ó ä Ö å Ó Ô æç ç è é é ê ë ç ì í î é ï ð ç ç é î ç ç ñ ò é ó ï éç ç è ç ñ ê ë ò ç é í é ì ç ì é ó ì ç ó î é ñ é ïç ç è î é ê ë ò ç ð ò é ç é ñ ì é ó î ç í ð é ñ ó îç ç è ó ñ ê ë ò ò î ñ é ç é ç ç í é ó í ç ó ó é ñ î ñô õ ö ÷ ø ï ó í ç í é î ï ó ó ñ é ç í ì í é í é ò é í íç ò è é é ù ë ç ì ò ç é é ç é î ì é ó ç ç ñ ñ é ñ ç éç ò è ç ñ ù ë ò ç ð ð é ç ç ð í ç ñ é ç í ò é ñ í éç ò è î é ù ë ò ò ì ï é ç ò ð ç ò é ó ò ç ó ó é ñ í òç ò è ó ñ ù ë ç ì ð ó é ç ç ï ç ï é ñ î ç ð ç é ñ í çô õ ö ÷ ø ï î ñ ò ì é ó í ñ ó ñ ç ç ï í í î ò é ò ç ì îé ç è é é ù ë ç ì ð î é ç ç î ç í é í ò ç í í é ñ ñ ðé ç è ç ñ ù ë ò ç é ð é ï ð ç ó é ñ ñ ç ó ï é ñ ò çé ç è î é ù ë ç ï ñ ñ é ç ò ò ç é é ó í ç í ò é ñ î éé ç è ó ñ ù ë ò é î ñ é ï ì ç é é ó ò ç ñ ñ é ñ é óô õ ö ÷ ø ð ì ñ ò é é ó ç ç ñ é é ò é ñ í î ç é ò ç ç òú û ÷ ü ý ô õ ö ÷ ø ò ó ð í í ñ é ç ò í é ç ó é ç ñ í é ç ï í ì é í î ð çê þ þ û ÿ � � ì ð � ó ò � í é ï ì � ì ç é é � ç ò î � ç ð í � ì éô õ ö ÷ ø � î ï � ì ç é ç ì � ï ò � ò é ï � ï ò ì � î éÂ Á ´ ¾ º » Ã Ä ¼ ´ ½ ½ ¼ Å Æ µ ¶ ¼ ½ Ç Ç ÈÉ ´ µ Ê Ë Á ¸ ¼ Ì ¿ Ç Í Î Ä Ï Æ Á Ê · ¸É ´ µ Ê Ä µ ¶ ¼ Ð Â Á ´ ¾ º » Ã Ä ¼ ´ ½ ½ ¼ Å Æ µ ¶ ¼ ½ Ç Ç ÈÉ ´ µ Ê Ñ ½ ¸ ¼Ò Ó Ô Õ Ó Ö × Ø Ù Ö Ú Õ Û Ü Ù Ý Ó Þ ß Ö Û Õ à � � � ä Ö å Ó Ô æ á × â Ú Ó Ü Ù Ý Ó Þ ß Ö Û Õ à � � � ä Ö å Ó Ô æ á × â Ú Ó Ö Ú Õ Û Þ ß Ö Û Õ à � � � ä Ö å Ó Ô æ ã à Ó ä Ö å Ó Ô æ� Ù Ô � � å Û Õ � à Ô æ � 	 × 	 
 Õ å Ø � � �   � � Ó å  � � � � � � ß � Ù Ô � � å Ý �ù � ÷ � � õ � û � õ û � ü ö � û � � ü ö � û � � ÿ ö � õ ü � � � � ü � ÷ ö ç ò è ç ñ ù ëç ò è ç ñ ù ë ò ç ð ð é ò ò ó ç ç ð í t y w � } x y { w x w y w } { xy w � z x � � � � u � x � � v t � v t � u � w y � � x y � { � ~ �y w � � } � � y � | � x w x y y y � t � x y z { } z t v t x w w � } { yx y � x x � � y � | z x w x x y y z y { x y w � ~ � y { { x � � � } } |� � � � � � � � � � � � � x w w x � { w � | } } w y } w � w x | { � z x � } x w w � x� � � � � � � � � � � | � � w � { x � x � � � x � w w � � � | } � { x� � � � � y | � { � � � x x x � � x � � � z } � | w w � w } x � � } x � � z } � � � x � x x x � � z w � � � {

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 HH
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

S: I-495 SB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � �  ! " � # $ % & ' ( ) & * + , - & . # / 0 & !) * � ' # $ 1 2 % � & & % 3 4 � � % & 5 5 67 � � 8 9 * ! % : ( 5 ; < 2 = 4 * 8  !7 � � 8 2 � � % . ) * � ' # $ 1 2 % � & & % 3 4 � � % & 5 5 67 � � 8 > & ! %? @ A B @ C D E F C G B H I F J @ K L C H B M N D O G @ I F J @ K L C H B M N D O G @ C G B H K L C H B M P M @ Q C R @ A ST T U V V W X Y V V T T V T Z V [T T U T \ W X Z V V Z V V V Z V ]T T U ^ V W X Y V V \ V V T T V T TT T U Y \ W X ^ V V ^ T V V \ V T Z_ ` a b c T ^ V V T T Z V Z T V V ^ dT Z U V V e X ^ V V Y T V T ^ V T ZT Z U T \ e X d T V T V V V V T V Z VT Z U ^ V e X \ V V ^ V V V T V [T Z U Y \ e X T V V \ T V T Z V T V_ ` a b c T f T V Z Z Z V Z f V \ TV T U V V e X Z V V ] V V V V V dV T U T \ e X T V V T T V T V V YV T U ^ V e X Z V V \ V V T Z V T VV T U Y \ e X ] V V ] V V V Z V T Y_ ` a b c T T V V T d T V Z Y V ^ ]g h b i j _ ` a b c Y T T V \ T \ V ] Z T V T Z \W k k h l m n [ f o ] Z o Y V [ T o T d o [ V Z Z o Z f f o d V_ ` a b c n ^ Z o d V o d V Y V o d Y V Y o d T ] o d V) * � ' # $ 1 2 % � & & % 3 4 � � % & 5 5 67 � � 8 9 * ! % : ( 5 ; < 2 = 4 * 8  !7 � � 8 2 � � % . ) * � ' # $ 1 2 % � & & % 3 4 � � % & 5 5 67 � � 8 > & ! %? @ A B @ C D E F C G B H I F J @ K L C H B M p q q Q C R @ A S N D O G @ I F J @ K L C H B M p q q Q C R @ A S N D O G @ C G B H K L C H B M p q q Q C R @ A S P M @ Q C R @ A Sr F A s t R H B p M A S u v D v w B R E x x y z z p { @ R z x y | } r { L r F A s x R J xe ~ b � � ` � h � ` h � i a � h ~ � i a ~ h � ~ l a � ` i � ~ � � i � b a T T U ^ V W XT T U ^ V W X Y V V Y \ V V \ � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �   ¡ � ¢ � � � £ � � � � � � � � � � � � � �¤ � ¥ ¥ ¦ � � � � � £ � ¦ § � ¦ � � £ � ¦ § ¢ ¦ � � � ¨ ¦ § ¢ � ¦ � �� © ª ¦ � ¨ � ¦ � � � ¦ � � � ¦ � � ¢ ¦ � � � ¦ � � � ¦ � � � ¦ ¨ � � ¦ � � � ¦ � � � ¦ � � � ¦ ¨ � � ¦ ¨ ¢ ¢

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 HH
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

S: I-495 SB Ramps
E/W: Harding Street (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � �  ! " � # $ % & ' ( " & ' ! * $ ' = # « & !) * � ' # $ 1 2 % � & & % 3 4 � � % & 5 5 67 � � 8 9 * ! % : ( 5 ; < 2 = 4 * 8  !7 � � 8 2 � � % . ) * � ' # $ 1 2 % � & & % 3 4 � � % & 5 5 67 � � 8 > & ! %? @ A B @ C D E F C G B H I F J @ r F ¬ v N D O G @ I F J @ r F ¬ v N D O G @ C G B H r F ¬ v P M @ Q C R @ A ST T U V V W X V V V V V V V V V VT T U T \ W X T V V V V V V V V TT T U ^ V W X V V V V V V V V V VT T U Y \ W X V V V V V V V V V V_ ` a b c T V V V V V V V V TT Z U V V e X V V V V V V V V V VT Z U T \ e X V V V V V V V V V VT Z U ^ V e X V V V V V V V T V TT Z U Y \ e X V V V V V V V T V T_ ` a b c V V V V V V V Z V ZV T U V V e X V V V V V V V T V TV T U T \ e X V V V V V V V V V VV T U ^ V e X V V V V V V V V V VV T U Y \ e X V V V V V V V V V V_ ` a b c V V V V V V V T V Tg h b i j _ ` a b c T V V V V V V ^ V YW k k h l m n T V V V V V V V V T V V V_ ` a b c n Z \ V V V V V V f \ V) * � ' # $ 1 2 % � & & % 3 4 � � % & 5 5 67 � � 8 9 * ! % : ( 5 ; < 2 = 4 * 8  !7 � � 8 2 � � % . ) * � ' # $ 1 2 % � & & % 3 4 � � % & 5 5 67 � � 8 > & ! %? @ A B @ C D E F C G B H I F J @ r F ¬ v p q q Q C R @ A S N D O G @ I F J @ r F ¬ v p q q Q C R @ A S N D O G @ C G B H r F ¬ v p q q Q C R @ A S P M @ Q C R @ A Sr F A s t R H B p M A S u v D v w B R E x x y z z p { @ R z x y | } r { L r F A s x R J xe ~ b � � ` � h � ` h � i a � h ~ � i a ~ h � ~ l a � ` i � ~ � � i � b a T Z U T \ e XT Z U T \ e X V V V V V V V V V V V V VT Z U ^ V e X V V V V V V V V V � � � �� � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � �� � � � � � � � �   ¡ � � � � � � � � � � � � �¤ � ¥ ¥ ¦ � � � � � � � � � � � � � � � �� © ª ¦ � � � ¦ � � � ¦ � � � ¦ � � � ¦ � � � ¦ � � � ¦ � � � ¦ � � � ¦ � � � ¦ § � � ¦ � � � ¦ § � � ¦ § � �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 N
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

N/S: Richmond Street
E/W: Cape Highway (Route 44)
City, State: Taunton, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 N
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

N/S: Richmond Street
E/W: Cape Highway (Route 44)
City, State: Taunton, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	` a b a c d e c e e a d e e f a ` d d a g a ` a hi j k l m n o k p q r s k t a u v a f u v a d u ` d u v c u b a e u b f u h v u b a d b u e e u h a d u g� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # w x y z { | } ~ ~ � � � � � � � q � p � � p � � � k � � w x y z { | } ~ ~ � � � � � � � � � � � � � � � � � � � w x y z { | } ~ ~ � � � � � � � q � p � � p � � � k � � w x y z { | } ~ ~ � � � � � � � � � � � � � � �� � �   ¡ � ¢ £ ¤ � � � ¥ ¦ § ¦ ¨ £ � © ª « ¬ ª ª ¤  � � ª ® ¬ ¯ ° ¤  ± � � �   ² � ³ ²I ´ G µ ¶ E · K ¸ E K ¹ L F º K ´ » L F ´ K T ´ O F º E L ¼ ´ ½ º L T G F 7 8 9 > 7 : ;7 8 9 > 7 : ; ¾ ¾ ¿ À ¿ ¾ Á Â e ` e e a e ` ` À À ¾ Ã ¿ À Ä ¾ À Ä ¾ À Ã a À Å Å Ã ¿ Â¿ Ä Æ Ã Â Ç È À Å ¿ À ¿ À É À À Ä Å ¾ ¿ À Å À À ¿ Ã b a À Å Å e h g g a e ` b d v fa g Ê a a Ë Ì e e a f a e d b e ` h Á a e g f c f d a e e d e h v e e a e ` d d ` va g Ê e h Ë Ì e f À Ã À Å Á À É ¿ Â À Ä Ã Ã ¿ É� Í � l s o Í s � Î k c d e g a ` f e h ` a ` g a ` d a d b e a e c a c a f a c c d b a a ` f d e h g hÏ Ð Ñ Ñ Ò Ó Ô Õ Ö × g ` u h e u b e e u e a f u e v c u g e u e a h c u ` e c u ` f c u ` a f u g v e u ` h u h aØ Ù Ú u ` e c u f h a u h a a u a a a u ` g d u ` h a u v c c u c c ` u a a a u v c e u ` ` d u c f h u g a a u a a a u g d d u c f h u v h d u ` e b u a a a u v c e u v c vÛ Ü Ý Þ c f e g a ` e e b c ` f c a c v f d b e a e h a h v e v c f f d v a c g a e h a fß Û Ü Ý Þ v g u b e a a e a a a v g u c v d u d v h u a ` h u a a v b u g e a a e a a v d u g a v g u d v h u a v d u g v ` u h a v b u e v b u g¡ � � à ¥ á � â § ã � � ¦ e a a a e e d h f a d g a a e a e e b e e a b d g dä å æ ç è é ê æ ë ì í î æ ï e u c a a a e u b c u ` h u a f h u a a h u f a a c u d a e u ` h u a c u f f u h a h u v h u fI ´ G µ ¶ E · K : L G H ð T º T ñ K E ò < 7 9 7 7 : ; F E 7 < 9 B A I ; ó I ´ G µ < E ¸ <I ´ G µ ¶ E · K ¸ E K ¹ L F º K ´ » L F ´ K T ´ O F º E L ¼ ´ ½ º L T G F < ? 9 < A I ;< ? 9 < A I ; ¾ Ä À d a Á À Â ¾ ¿ ¾ ¾ ¿ ¾ ¿ É ô À f a v c e v v e d a f e g Ã ô ÄÀ ¾ Æ Á ¿ õ È À ¾ À Ã ¿ À Ä Â À Å É ô a f a a f e d a c Å e ` b v a e v e b e be f Ê b h Ø Ì v a a a v e f a e d a f a h b e Â À ¿ b e c g À ô a e g g b e fa e Ê a a Ø Ì e h e d a e v d e v e c a f a a a e a a e c ¾ ¿ É ¾ ¾ Ã� Í � l s o Í s � Î k c d d e a a ` c e b ` g d e ` a g e b e f b e a a f c f b ` h a b ` a g f e e ` d `Ï Ð Ñ Ñ Ò Ó Ô Õ Ö × g f u v d u v e d u f a e u ` v c u f f u e a b c u f e h u b d g u h a f u v v e u b h u ` aØ Ù Ú u h g d u ` h a u c f h u a a a u c e d u ` a a u v c v u ` a g u a a a u v ` b u h a a e u a a u h a a u a a a u c h a u ` h a u g v ` u ` d b u a a a u v e c u v d aÛ Ü Ý Þ c d d v a ` h e b ` h e e ` a ` g f e e b e a a f h f b ` f a b b a ` g g e c ` aß Û Ü Ý Þ e a a e a a v a u a a v g u ` e a a v h u v e a a a v c u e v e u ` e a a e a a a v c u f e a a v c u a v d u c a v c u a v c u e¡ � � à ¥ á � â § ã � � ¦ a a e a e a d f a a d f e a a a e a d a d a d d c `ä å æ ç è é ê æ ë ì í î æ ï a a e a u a a e u d a b u e a a d u v g u d a a a d u g a b u a c u b a b u a d u vI ´ G µ ¶ E · K : L G H ð T º T ñ K E ò 7 ? 9 7 7 I ; F E 7 B 9 B A I ; ó I ´ G µ < E ¸ <I ´ G µ ¶ E · K ¸ E K ¹ L F º K ´ » L F ´ K T ´ O F º E L ¼ ´ ½ º L T G F 7 > 9 7 7 I ;7 > 9 7 7 I ; Ã Å Á b a Â Â b e g e c a e v e h f e a g À ¾ f a v e d a f d b b g ga d Ê e h Ø Ì f e e Ä Á ¾ ¾ Á Å ¾ ô ¾¿ Á Æ Á ¿ õ È ¾ Ä Á Â ¿ Á Â ô ¾ ¿ Â Å a ¾ À É Ã ¿ ¿ ¿ Ã À ¾ À É ¾ ¾ À À f f c b g ba d Ê b h Ø Ì f h e h a d e h f a f h a f e f É À À e e f f f e v a f h f Â ¿ ô� Í � l s o Í s � Î k e f e g f e a e h a e ` ` ` g f h a g f a f f h h a d f d v g c e ` d e v ` b e v ` cÏ Ð Ñ Ñ Ò Ó Ô Õ Ö × g a u ` h u d e b a f u e v b u v d a c g u g e h u c e h u c a b g g u b ` u h a u eØ Ù Ú u c d a u c c ` u ` h a u a a a u c g f u ` a g u v b v u ` g e u a a a u v d c u c e e u b e ` u c f h u a a a u ` f ` u g e d u v a b u g c v u f h a u v f v u v ` cÛ Ü Ý Þ e e g g f e a e b ` e c ` b ` f e a ` g b f a b h a f v d v g d b ` d e v b ` e v a `ß Û Ü Ý Þ v ` u h e a a e a a a v g u a v b u e v c u a g b u a a v h u c v a u v g a u a e a a a v a u c e a a v c u v e a a e a a v ` u f v c u h¡ � � à ¥ á � â § ã � � ¦ d a a a d e d e b a d c f e a a d a f ` a a f ` c vä å æ ç è é ê æ ë ì í î æ ï f u h a a a f u a h u v b u a e c u a a b u b v u e f a u a a a v u b a d u e a a f u g d u h

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 N
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

N/S: Richmond Street
E/W: Cape Highway (Route 44)
City, State: Taunton, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � �� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 N
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

N/S: Richmond Street
E/W: Cape Highway (Route 44)
City, State: Taunton, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � �� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # w x y z { | } ~ ~ � � � � � � � q � p � � p � � � k � � w x y z { | } ~ ~ � � � � � � � � � � � � � � � � � � � w x y z { | } ~ ~ � � � � � � � q � p � � p � � � k � � w x y z { | } ~ ~ � � � � � � � � � � � � � � �� � �   ¡ � ¢ £ ¤ � � � ¥ ¦ § ¦ ¨ £ � © ª « ¬ ª ª ¤  � � ª ® ¬ ¯ ° ¤  ± � � �   ² � ³ ²I ´ G µ ¶ E · K ¸ E K ¹ L F º K ´ » L F ´ K T ´ O F º E L ¼ ´ ½ º L T G F 7 8 9 > 7 : ;7 8 9 > 7 : ; ¾ À ¿ À ¿ ¾ ¾ Â e c b a a e c v À À ¾ Ã ¿ À Ä ¾ À ô À À Ã a À Ä Ä Á Å Â¿ Ä Æ Ã Â Ç È À Å ¿ À ¿ À É À À Ä ¾ ¾ ¿ À Ä Â À ¿ Ã b a À Å Å e b v g a e c h d ` `a g Ê a a Ë Ì e e a f a e d d e c h Á a e ` e c f f a e a f e b v e e a e c f d h ca g Ê e h Ë Ì e f À Ã À Ä Ä Â À ô Á� Í � l s o Í s � Î k c f e g a ` e e b c ` f c a c v f d b e a e h a h v e v c f f d v a c g a e h a fÏ Ð Ñ Ñ Ò Ó Ô Õ Ö × g ` u d e u b e e u d a f v ` u e a u v a h ` u c e c u v f h u b a f u g v e u h h u ` aØ Ù Ú u ` d g u f h a u h a a u a a a u g a ` u ` a a u v ` ` u h a a u a a a u v ` ` u ` ` d u c f h u ` h a u a a a u g e v u h v b u v h b u c v c u a a a u v c a u v ` hI ´ G µ ¶ E · K : L G H ð T º T ñ K E ò < 7 9 7 7 : ; F E 7 < 9 B A I ; ó I ´ G µ < E ¸ <I ´ G µ ¶ E · K ¸ E K ¹ L F º K ´ » L F ´ K T ´ O F º E L ¼ ´ ½ º L T G F < ? 9 7 7 I ;< ? 9 7 7 I ; < = Á f a f e f ¾ ¿ Å ¾ ¿ ¾ À ¾ À ¿ ¾ ¿ Á Å e ` v h a e v f b f ge f Ê e h Ø Ì ¾ Ä Á Á À Â e v h f a f a f Â À f a g c À É Â ¾ À Ã Ã Â ÂÀ ¾ Æ Á ¿ õ È À ¾ À Á ¿ À ô Â À Å Â ô a e v c f e d a c g e c g g a e g b b a fe f Ê b h Ø Ì v a a a v e e v e d a e v h b e Â À ¿ b e c d À ô a e g d d v `� Í � l s o Í s � Î k c b h g a ` ` e d ` ` v e d a g a h e f d e f a f ` f c ` a h b f a ` ` d e c g fÏ Ð Ñ Ñ Ò Ó Ô Õ Ö × g d u e c u h e a u b a e u c v c u g e u c a b b u b e e u e b b u b a d u b v e u f h u b aØ Ù Ú u h v d u b e ` u c c ` u a a a u c f e u c h a u v d c u h b f u a a a u v b v u c a a u ` h a u c a a u a a a u c ` h u g e d u v a b u c h c u a a a u v a d u v f bI ´ G µ ¶ E · K : L G H ð T º T ñ K E ò 7 ? 9 7 7 I ; F E 7 B 9 B A I ; ó I ´ G µ < E ¸ <I ´ G µ ¶ E · K ¸ E K ¹ L F º K ´ » L F ´ K T ´ O F º E L ¼ ´ ½ º L T G F 7 > 9 B A I ;7 > 9 B A I ; ? B < A 7 > 7 B < @ 8 A 7 ? 7 = Å ¿ ¾ ¿ À ¿ À À f e ` e v a ¾ Ã Ä Ã É Á¿ Ã Æ ¿ ¿ õ È Á Á Á À ¿ Á Ä b e ` h ô a e g h e À ô ¿ Å ¿ ¾ ¿ Á ¾ ¿ ¿ ¾ ¾ Á Ã Â Á¿ Ã Æ À Â õ È Á À Ã f a d ` ô f a h c a ¾ À Ä Â ¿ ¿ ¿ Â ¿ ¾ À Å ¾ ¿ ¿ ¾ Á Å Ã É Ä¿ Ã Æ Á ¿ õ È ¾ Ã Ã ô ¿ Á Ã Ã ¾ ¿ É Ã ¿ ¾ À Ä Å ¿ Á ¿ À À a e v ` ¾ À a f e g b g a� Í � l s o Í s � Î k e e f e f e b a e d g e g ` g c f e a g f h f f e e e a d b e e g d h g a a v f c e v f dÏ Ð Ñ Ñ Ò Ó Ô Õ Ö × g e u f g u ` e a u e a f u f v h u d f u h a c b u ` f u v d f u b a e u f v a u f g u c aØ Ù Ú u g b g u ` h a u h g d u a a a u v d f u ` h a u v b a u g ` h u a a a u v h a u c g g u f h a u b h g u a a a u ` ` d u f h a u v h g u v h f u a a a u v d ` u v c `

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 N
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

N/S: Richmond Street
E/W: Cape Highway (Route 44)
City, State: Taunton, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 3 2 # 4 & 5 # $ 67 8 9 7 7 : ; 7 7 7 7 7 @ < 7 7 7 7 7 7 8 7 7 < 87 8 9 < A : ; 7 7 7 7 7 A 7 7 7 7 7 7 7 A 7 7 < 77 8 9 > 7 : ; < 7 7 7 7 8 < 7 7 7 7 7 7 < < 7 7 ? 77 8 9 B A : ; 7 7 7 7 7 = 7 7 7 7 7 7 7 @ 7 7 < AD E F G H < 7 7 7 7 ? 8 ? 7 7 7 7 7 7 > ? 7 7 = ?7 C 9 7 7 : ; 7 7 7 7 < < 7 7 7 7 7 < 7 < < 7 7 7 ? >7 C 9 < A : ; 7 7 7 7 7 < ? < 7 7 7 7 7 7 < < < 7 ? A7 C 9 > 7 : ; 7 7 7 7 7 < 7 7 7 7 7 7 7 7 < B 7 7 ? B7 C 9 B A : ; 7 7 7 7 7 < ? 7 7 7 7 7 7 7 < 7 7 7 ? ?D E F G H 7 7 7 7 < B B < 7 7 7 < 7 < B A < 7 @ B7 @ 9 7 7 : ; 7 7 7 7 7 < A 7 7 7 7 7 7 7 < < 7 7 ? =7 @ 9 < A : ; 7 7 7 7 7 8 < 7 7 7 7 7 < < B 7 7 ? >7 @ 9 > 7 : ; 7 7 7 7 7 < > 7 7 7 7 < 7 7 A 7 7 < @7 @ 9 B A : ; 7 7 < 7 7 C 7 7 7 7 7 7 7 @ 7 7 < CD E F G H 7 7 < 7 7 B > < 7 7 7 < 7 < > @ 7 7 C =< 7 9 7 7 : ; 7 7 7 7 7 8 7 7 7 7 7 7 7 A 7 7 < ?< 7 9 < A : ; 7 7 7 7 7 > 7 7 7 7 7 7 < < B 7 7 < C< 7 9 > 7 : ; 7 7 7 7 7 B 7 7 7 7 < 7 7 = 7 7 < << 7 9 B A : ; 7 7 7 7 7 A 7 7 7 7 7 7 < < 7 7 7 < =D E F G H 7 7 7 7 7 < @ 7 7 7 7 < 7 ? > A 7 7 A 8< < 9 7 7 : ; 7 7 7 7 7 C 7 7 7 7 7 7 < < 7 7 7 < @< < 9 < A : ; 7 7 7 7 7 = 7 7 7 7 > 7 7 C < 7 < C< < 9 > 7 : ; 7 7 7 7 7 C < 7 7 7 7 7 7 B 7 7 < >< < 9 B A : ; < 7 7 7 7 @ 7 7 7 7 7 7 7 C 7 7 < CD E F G H < 7 7 7 7 > < < 7 7 7 > 7 < > 7 < 7 = C< ? 9 7 7 I ; 7 7 7 7 7 A 7 7 7 7 7 7 < > 7 7 @< ? 9 < A I ; 7 7 7 7 7 8 7 7 < 7 7 7 7 B 7 7 < ?< ? 9 > 7 I ; 7 7 < 7 7 B 7 7 7 7 7 7 7 = < 7 < ?< ? 9 B A I ; 7 7 7 7 7 < 7 7 7 7 7 7 7 7 A 7 7 < AD E F G H 7 7 < 7 7 ? = 7 7 < 7 7 7 < < C < 7 B C7 < 9 7 7 I ; 7 7 7 7 7 < < 7 7 7 7 7 7 7 < A ? 7 ? C7 < 9 < A I ; 7 7 7 7 7 A 7 7 7 7 7 7 7 8 7 7 < ?7 < 9 > 7 I ; 7 7 7 7 7 < 7 7 7 7 7 < 7 7 < 7 7 7 ? <7 < 9 B A I ; 7 7 < 7 7 @ < 7 7 7 7 7 < 8 7 7 < @D E F G H 7 7 < 7 7 > A < 7 7 7 < 7 < > @ ? 7 C 77 ? 9 7 7 I ; < 7 7 7 ? 8 7 7 7 7 7 7 7 A < 7 < =7 ? 9 < A I ; 7 7 7 7 7 A 7 7 7 7 < 7 7 8 7 7 < >7 ? 9 > 7 I ; < 7 7 7 < < 7 7 7 7 7 < 7 7 8 < 7 ? <7 ? 9 B A I ; 7 7 7 7 7 8 < 7 7 7 7 7 7 @ 7 7 < 8D E F G H ? 7 7 7 > ? @ < 7 7 7 ? 7 7 ? C ? 7 = 87 > 9 7 7 I ; < 7 7 7 7 C 7 7 < 7 7 7 7 8 7 7 < 87 > 9 < A I ; 7 7 7 7 7 < 7 < 7 7 < 7 7 7 = 7 7 < C7 > 9 > 7 I ; < 7 7 7 7 C > 7 7 7 7 7 7 @ 7 7 ? <7 > 9 B A I ; < 7 7 7 < A 7 7 < 7 7 7 7 A 7 7 < >D E F G H > 7 7 7 < > < B 7 ? < 7 7 7 ? 8 7 7 = @7 B 9 7 7 I ; 7 7 7 7 7 A 7 7 7 7 < 7 7 A 7 7 < <7 B 9 < A I ; 7 7 7 7 < > 7 7 7 7 7 7 7 > < 7 C7 B 9 > 7 I ; 7 7 7 7 7 > 7 7 7 7 < 7 7 A 7 7 @7 B 9 B A I ; 7 7 7 7 7 > 7 7 7 7 7 7 7 A 7 7 CD E F G H 7 7 7 7 < < B 7 7 7 7 ? 7 7 < C < 7 > =

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 N
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

N/S: Richmond Street
E/W: Cape Highway (Route 44)
City, State: Taunton, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # w x y z { | } ~ ~ � � � � � � � q � p � � p � � � k � � w x y z { | } ~ ~ � � � � � � � � � � � � � � � � � � � w x y z { | } ~ ~ � � � � � � � q � p � � p � � � k � � w x y z { | } ~ ~ � � � � � � � � � � � � � � �� � �   ¡ � ¢ £ ¤ � � � ¥ ¦ § ¦ ¨ £ � © ª « ¬ ª ª ¤  � � ª ® ¬ ¯ ° ¤  ± � � �   ² � ³ ²I ´ G µ ¶ E · K ¸ E K ¹ L F º K ´ » L F ´ K T ´ O F º E L ¼ ´ ½ º L T G F 7 C 9 < A : ;7 C 9 < A : ; 7 7 7 7 7 7 < ? À a e d a a a a a a e e À a e f f ha g Ê d a Ë Ì a a a a a a e a a a e a a a a a a a À Ã À Ã¿ Å Æ Ã Â Ç È ¿ ¿ ¿ ¿ ¿ ¿ À ¾ ¿ ¿ À ¾ ¿ ¿ ¿ ¿ ¿ ¿ À ¿ ¿ ¿ À ¿ ¾ ¾¿ É Æ ¿ ¿ Ç È ¿ ¿ ¿ ¿ ¿ ¿ À Â ¿ ¿ À Â ¿ ¿ ¿ ¿ ¿ ¿ À À ¿ ¿ À À ¾ ô� Í � l s o Í s � Î k a a a a a a b v e a h a a a a a a a b c e a b ` v `Ï Ð Ñ Ñ Ò Ó Ô Õ Ö × a a a a a v g f a a a a a a v ` u v f u e aØ Ù Ú u a a a u a a a u a a a u a a a u a a a u a a a u g e ` u f h a u a a a u g d d u a a a u a a a u a a a u a a a u a a a u a a a u g f e u f h a u a a a u g d v u v d dI ´ G µ ¶ E · K : L G H ð T º T ñ K E ò < 7 9 7 7 : ; F E 7 < 9 B A I ; ó I ´ G µ < E ¸ <I ´ G µ ¶ E · K ¸ E K ¹ L F º K ´ » L F ´ K T ´ O F º E L ¼ ´ ½ º L T G F 7 < 9 7 7 I ;7 < 9 7 7 I ; 7 7 7 7 7 7 À À ¿ ¿ À À ¿ ¿ ¿ ¿ ¿ ¿ À Â ¾ a À Ä ¾ Å¿ À Æ À Â õ È ¿ ¿ ¿ ¿ ¿ ¿ Â ¿ ¿ Â ¿ ¿ ¿ ¿ ¿ ¿ Ä ¿ ¿ Ä À ¾¿ À Æ Á ¿ õ È ¿ ¿ ¿ ¿ ¿ ¿ À ¿ ¿ ¿ À ¿ ¿ ¿ À ¿ À a e a a a e a f ea e Ê b h Ø Ì a a À À a v À a e a a a a a a À ` a a g e v� Í � l s o Í s � Î k a a e a e a d h e a d c a a e a e e d v f a b f g aÏ Ð Ñ Ñ Ò Ó Ô Õ Ö × a a e a a a a v ` u f f u g a a a e a a a f u b v f u v b u g aØ Ù Ú u a a a u a a a u f h a u a a a u f h a u a a a u ` v h u f h a u a a a u g e g u a a a u a a a u f h a u a a a u f h a u f h a u c h a u f h a u a a a u c e g u ` e bI ´ G µ ¶ E · K : L G H ð T º T ñ K E ò 7 ? 9 7 7 I ; F E 7 B 9 B A I ; ó I ´ G µ < E ¸ <I ´ G µ ¶ E · K ¸ E K ¹ L F º K ´ » L F ´ K T ´ O F º E L ¼ ´ ½ º L T G F 7 ? 9 > 7 I ;7 ? 9 > 7 I ; À ¿ ¿ ¿ À À À ¿ ¿ ¿ À À ¿ ¿ À ¿ À a ` À a g ¾ À¿ ¾ Æ Ã Â õ È ¿ ¿ ¿ ¿ ¿ ¿ Ä À a g a a a a a a É ¿ ¿ É À Ä¿ Á Æ ¿ ¿ õ È À ¿ ¿ ¿ À ¿ Å ¿ ¿ Å À ¿ ¿ ¿ À ¿ Ä ¿ ¿ Ä À Ä¿ Á Æ À Â õ È ¿ ¿ ¿ ¿ ¿ ¿ À ¿ À ¿ À À ¿ À a a e a c a a c e g� Í � l s o Í s � Î k f a a a f e d h f a d g e e e a d a f v e a d a ` dÏ Ð Ñ Ñ Ò Ó Ô Õ Ö × e a a a a a f u c v f u e h u d a d d u d d d u d d d u d a a v c u ` d u d aØ Ù Ú u h a a u a a a u a a a u a a a u h a a u f h a u g ` h u h a a u a a a u g c b u f h a u f h a u f h a u a a a u ` h a u a a a u g a c u f h a u a a a u g d d u g c v

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 N
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

N/S: Richmond Street
E/W: Cape Highway (Route 44)
City, State: Taunton, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � ö � ÷ 
 �� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # ø ) ù ú * ' + , # & , % - . ) / # ø ) ù ú * ' + , # & , % - . ) / # ø ) ù ú * ' + , # & , % - . ) / # ø ) ù ú 3 2 # 4 & 5 # $ 67 8 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 8 9 < A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 <7 8 9 > 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 8 9 B A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 <7 C 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 C 9 < A : ; 7 7 7 7 7 < 7 7 7 7 7 7 7 7 7 7 <7 C 9 > 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 C 9 B A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 7 7 7 7 < 7 7 7 7 7 7 7 7 7 7 <7 @ 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 @ 9 < A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 @ 9 > 7 : ; 7 7 7 7 7 7 7 7 7 7 < 7 < 7 7 7 ?7 @ 9 B A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 7 7 7 7 7 7 7 7 7 < 7 < 7 7 7 ?< 7 9 7 7 : ; 7 7 7 7 7 < 7 7 7 7 7 7 7 7 7 7 << 7 9 < A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7< 7 9 > 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7< 7 9 B A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 7 7 7 7 < 7 7 7 7 7 7 7 7 7 7 << < 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7< < 9 < A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7< < 9 > 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 << < 9 B A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 << ? 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 << ? 9 < A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7< ? 9 > 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7< ? 9 B A I ; 7 7 7 7 7 7 7 7 7 < 7 7 7 7 7 7 <D E F G H 7 7 7 7 7 7 7 7 7 < 7 7 7 < 7 7 ?7 < 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 < 9 < A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 < 9 > 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 < 9 B A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 ? 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 ? 9 < A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 ? 9 > 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 ? 9 B A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 > 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 7 <7 > 9 < A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 > 9 > 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 > 9 B A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 7 <7 B 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 <7 B 9 < A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 B 9 > 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 B 9 B A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 <

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 N
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

N/S: Richmond Street
E/W: Cape Highway (Route 44)
City, State: Taunton, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � ö � ÷ 
 �� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # ø ) ù ú * ' + , # & , % - . ) / # ø ) ù ú * ' + , # & , % - . ) / # ø ) ù ú * ' + , # & , % - . ) / # ø ) ù ú 3 2 # 4 & 5 # $ 67 A 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 A 9 < A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 A 9 > 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 A 9 B A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7J K G L M D E F G H 7 7 7 7 7 ? 7 7 7 < < 7 ? B 7 7 < 7: N N K O P Q 7 7 7 7 7 < 7 7 7 7 7 A 7 A 7 7 > > R > = = R 8 7 7D E F G H Q 7 7 7 7 7 ? 7 7 7 7 < 7 < 7 7 ? 7 B 7 7 7� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # ø ) ù ú } ~ ~ � � � � � � � q � p � � p � � � k � � û k ü t } ~ ~ � � � � � � � � � � � � � � � � � � � ý � þ ÿ } ~ ~ � � � � � � � q � p � � p � � � k � � û k ü t } ~ ~ � � � � � � � � � � � � � � �� � �   ¡ � ¢ £ ¤ � � � ¥ ¦ § ¦ ¨ £ � © ª « ¬ ª ª ¤  � � ª ® ¬ ¯ ° ¤  ± � � �   ² � ³ ²I ´ G µ ¶ E · K ¸ E K ¹ L F º K ´ » L F ´ K T ´ O F º E L ¼ ´ ½ º L T G F 7 C 9 B A : ;7 C 9 B A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 @ 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 @ 9 < A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 @ 9 > 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 À ¿ À À a a a À ¾� Í � l s o Í s � Î k a a a a a a a a a a a a e a e e a a a e fÏ Ð Ñ Ñ Ò Ó Ô Õ Ö × a a a a a a a a a a e a a a e a a a a aØ Ù Ú u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u f h a u a a a u f h a u f h a u a a a u a a a u a a a u f h a u f h aI ´ G µ ¶ E · K : L G H ð T º T ñ K E ò < 7 9 7 7 : ; F E 7 < 9 B A I ; ó I ´ G µ < E ¸ <I ´ G µ ¶ E · K ¸ E K ¹ L F º K ´ » L F ´ K T ´ O F º E L ¼ ´ ½ º L T G F < < 9 < A : ;< < 9 < A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7< < 9 > 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 À ¿ ¿ À ÀÀ À Æ Ã Â Ç È ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿À ¾ Æ ¿ ¿ õ È ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ ¿ À ¿ ¿ À À� Í � l s o Í s � Î k a a a a a a a a a a a a a a a a f a a f fÏ Ð Ñ Ñ Ò Ó Ô Õ Ö × a a a a a a a a a a a a a e a a a aØ Ù Ú u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u h a a u a a a u a a a u h a a u h a aI ´ G µ ¶ E · K : L G H ð T º T ñ K E ò 7 ? 9 7 7 I ; F E 7 B 9 B A I ; ó I ´ G µ < E ¸ <I ´ G µ ¶ E · K ¸ E K ¹ L F º K ´ » L F ´ K T ´ O F º E L ¼ ´ ½ º L T G F 7 ? 9 < A I ;7 ? 9 < A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 ? 9 > 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 ? 9 B A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 > 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 À a a a À À� Í � l s o Í s � Î k a a a a a a a a a a a a a a a e a a a e eÏ Ð Ñ Ñ Ò Ó Ô Õ Ö × a a a a a a a a a a a a e a a a a aØ Ù Ú u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u a a a u f h a u a a a u a a a u a a a u f h a u f h a

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 NN
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

N/S: Richmond Street
E/W: Cape Highway (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	f a a a e d c a a a a a a f f h f a c gi j k l m n o k p q r s k t e u e a a a e u g e u b a a a a a a d e u e e u b a e u f� � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # w x y z { | } ~ ~ � � � � � � � q � p � � p � � � k � � w x y z { | } ~ ~ � � � � � � � � � � � � � � � � � � � w x y z { | } ~ ~ � � � � � � � q � p � � p � � � k � � w x y z { | } ~ ~ � � � � � � � � � � � � � � �� � �   ¡ � ¢ £ ¤ � � � ¥ ¦ § ¦ ¨ £ � © ² ² ¬ ª ª ¤  � � ª ² ¬ ¯ ° �  ± � � �   ² � ³ ²I U G V W E X K Y E K Z L F [ K U \ L F U K T U O F [ E L ] U ^ [ L T G F 7 < 8 ? A I ;7 < 8 ? A I ; 7 9 9 A 9 7 A @ < 7 = ô a ¾ ¾ ô Ä ¾ Â ¿ À Ã Å e v c g a f e f b c `a e Ê a a Ø Ì g Á e a e f À ¿ e g f c a e v g c Á h a e b h ¾ À Á ¾ ¾ Ä¿ À Æ À Â õ È ¾ ¾ À Á ¿ ¾ ô h ¾ À Ä Ã ¿ ¾ ¾ ô Å À Ã ¿ À Á Ä À Å É À Á a f a v Ã Ä Ã¿ À Æ Á ¿ õ È À ¿ ¾ ô ¿ À Å Ã ¾ ¿ ô ¾ ¿ ¾ À ¾ Â À À ¿ Ä ô ¾ ¿ Â À Á ¿ ¾ ¾ Ã Ã ô À� Í � l s o Í s � Î k h a c e h a ` e f c g e g e g a g c f f c ` e h a b g f c g a d b d a g ` f e g h dÏ Ð Ñ Ñ Ò Ó Ô Õ Ö × ` a u b g u h f e u e a d v b u v f u e a h b u f e b u c d e u f a d v f u e b u v aØ Ù Ú u h c g u h a a u c f h u a a a u c g d u c h a u v b f u ` h a u a a a u v h b u g e d u h g d u ` h a u a a a u g h ` u g e d u v b f u g f ` u a a a u v c a u v ` `Û Ü Ý Þ h a c e h a ` e f c g e b e g a g h g f c ` e h a b g f b ` v g b d a g c h e g b fß Û Ü Ý Þ e a a e a a e a a a e a a e a a v v u h e a a a v v u h e a a e a a e a a a e a a v f u d v v u b e a a a v v u f v v u b¡ � � à ¥ á � â § ã � � ¦ a a a a a a b a a b a a a a a f h a a ` e eä å æ ç è é ê æ ë ì í î æ ï a a a a a a a u h a a a u h a a a a a ` u ` a u c a a a u g a u c

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 NN
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

N/S: Richmond Street
E/W: Cape Highway (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu _ ` a b c d e ` f g h i j k l m ` dn f o p q a g j r h ` i i hs ` a q t a ` h p l m c i u f v p w m x y n a b h i z z {s ` a q | m d h n f o p q a g j r h ` i i hs ` a q r a b h p l m c i u f v p w m x y n a b h i z z {s ` a q } i d h~ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  ¡ ¢ £ ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � � � � � � � � �  ¡ ¢ £ ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � � � � � � � � �  ¡ ¢ £ ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �¦ § £ ¨ ©   ¡ ¢ £ ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� ª ª § « ¬  � � ® � � ® � � � � � ® � � � ® � � ® � � � � � � � � � � ® � � � ® � � ® � �  ¡ ¢ £ ¤  � ® � � ® � � ® � � � � � ® � � ® � � � ® � � ® � � ® � � � ® � � � ® � � ® � �n f o p q a g j r h ` i i hs ` a q t a ` h p l m c i u f v p w m x y n a b h i z z {s ` a q | m d h n f o p q a g j r h ` i i hs ` a q r a b h p l m c i u f v p w m x y n a b h i z z {s ` a q } i d h~ � � � � � � � � � � � � � � � � � � � � � ¯ ° ± ² ³ ´ µ ¶ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿ À Á Â À Ã Ä Å Æ Ç Á ¯ ° ± ² ³ ´ µ ¶ ¶ · ¸ ¹ º » ¼ È É Ê Ë º ¸ Ë Ì Í Î Ï Ð º ¯ ° ± ² ³ ´ µ ¶ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿ À Á Â À Ã Ä Å Æ Ç Á ¯ ° ± ² ³ ´ µ ¶ ¶ · ¸ ¹ º » ¼ Ñ Ò Ó Ô Õ Ö Ó × ØÙ Ú × Û Ü Ö Ý Þ ß Ò × Ø à á â á ã Þ Ö ä å å æ ç ç ß è Ó Ö ç å æ é ê Ù è ë Ù Ú × Û å Ö ì å¥ í £ î ï ¡ ð § ñ ¡ § ò ¨ ¢ ó § í ô ¨ ¢ í § õ í « ¢ ó ¡ ¨ ö í ÷ ó ¨ õ £ ¢ � � � � � ¥ �� � � � � ¥ � � � � � � � � � � � � ø ù ú ú û ü ú û ý þ ÿ � � � � � ù � � � � � �ù � � ù ù � 	 � 
 � ù � � þ ý � � � � ù � � � � 
 � ù � � � ú þ 
 ú ú øý þ  þ û � � ú ú þ 
 ý ú ø � ú þ ø ÿ ý ú ú û � þ ÿ ý þ 
 ø þ � ü þ 
 ù � ù � ÿ ü ýý þ  
 ý � � þ ý ú ø ý þ � ÿ ú ý û ú ý ú þ þ û þ þ ý ü ø ú ý ú þ 
 ý ú ú þ ÿ û üÂ � Á � � � � � Ä � Æ � ù � � � ù � � � � � � � � � ù � � � � � � � � ù � � � � � � � � � ù � � � � � � �� � � � � � � � � � � ù � � � � � � � � � ù � � � � � � � � ù � � � � � � � � � � � � ù � � � � � � � � ù�  ! � � � � � � ù ù � � � � � ù ù ù � � � � � � � ù � � � � � � � ù � ù ù ù � � � � � � � � � � � � � � � ù � ù ù ù � � � � � � � ù � � � � � � � � � ù ù ù � � � � � � � ù

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 NN
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

N/S: Richmond Street
E/W: Cape Highway (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu _ ` a b c d e ` f g h i j k u i m " x # i p f o $ i dn f o p q a g j r h ` i i hs ` a q t a ` h p l m c i u f v p w m x y n a b h i z z {s ` a q | m d h n f o p q a g j r h ` i i hs ` a q r a b h p l m c i u f v p w m x y n a b h i z z {s ` a q } i d h~ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �  ¡ ¢ £ ¤ � � � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �  ¡ ¢ £ ¤ � � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �  ¡ ¢ £ ¤ � � � � � � � � � � � � � � � � � �¦ § £ ¨ ©   ¡ ¢ £ ¤ � � � � � � � � � � � � � � � � � � � �� ª ª § « ¬  � � � � � � � ® � � � ® � � � � � � � � ® � � � ® � � ® � �  ¡ ¢ £ ¤  � ® � � � � � ® � � � ® � � � � � � � � ® � � � ® � � ® � �n f o p q a g j r h ` i i hs ` a q t a ` h p l m c i u f v p w m x y n a b h i z z {s ` a q | m d h n f o p q a g j r h ` i i hs ` a q r a b h p l m c i u f v p w m x y n a b h i z z {s ` a q } i d h~ � � � � � � � � � � � � � � � � � � � � � ¯ ° ± ² ³ ´ µ ¶ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿ À Á Â À Ã Ä Å Æ Ç Á ¯ ° ± ² ³ ´ µ ¶ ¶ · ¸ ¹ º » ¼ È É Ê Ë º ¸ Ë Ì Í Î Ï Ð º ¯ ° ± ² ³ ´ µ ¶ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿ À Á Â À Ã Ä Å Æ Ç Á ¯ ° ± ² ³ ´ µ ¶ ¶ · ¸ ¹ º » ¼ Ñ Ò Ó Ô Õ Ö Ó × ØÙ Ú × Û Ü Ö Ý Þ ß Ò × Ø à á â á ã Þ Ö ä å å æ ç ç ß è Ó Ö ç å æ é ê Ù è ë Ù Ú × Û å Ö ì å¥ í £ î ï ¡ ð § ñ ¡ § ò ¨ ¢ ó § í ô ¨ ¢ í § õ í « ¢ ó ¡ ¨ ö í ÷ ó ¨ õ £ ¢ � � � � � � �� � � � � � � � � � � � � û ý ý û ý ý ý ý ý ý ú ý ý ú üþ þ  þ û % � ý ý ý ý ý ý ú ý ý ú ý ý ý ý ý ý ÿ ý ý ÿ øþ þ  
 ý % � þ ý ý ý þ þ � ù ù � ù ù ù ù ù ù � ù ù � �� � � � � & 	 � ù ù ù � ù � ù ù � ù ù ù ù ù ù û þ ù ø 'Â � Á � � � � � Ä � Æ � ù ù ù � � � � ù ù � � ù ù ù ù ù ù � � � ù � � � �� � � � � � � � � � � ù ù ù ù ù � � � � � � � ù ù ù ù ù ù ù � � � � � � � ù�  ! � � ù ù � ù ù ù � ù ù ù � ù ù ù � � ù ù � � � ù � � � ù � ù ù ù � ù ù ù � � ù ù � ù ù ù � ù ù ù � ù ù ù � ù ù ù � ù ù ù � ù ù ù � � ù ù � � � ù � ù ù ù � � � � � � ù �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 NN
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

N/S: Richmond Street
E/W: Cape Highway (Route 44)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/ A. Siu _ ` a b c d e ` f g h i j k e i j d m g j ( f ) i dn f o p q a g j r h ` i i hs ` a q t a ` h p l m c i u f v p w m x y n a b h i z z {s ` a q | m d h n f o p q a g j r h ` i i hs ` a q r a b h p l m c i u f v p w m x y n a b h i z z {s ` a q } i d h~ � � � � � � � � � � � � � � � � � � � � � * � + , � � � � � � � � � � � � � * � + , � � � � � � � � � � � � � * � + , � � � � � � � � � � � � � * � + , � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �  ¡ ¢ £ ¤ � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �  ¡ ¢ £ ¤ � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �� � � � � ¥ � � � � � � � � � � � � � � � � � �  ¡ ¢ £ ¤ � � � � � � � � � � � � � � � � �¦ § £ ¨ ©   ¡ ¢ £ ¤ � � � � � � � � � � � � � � � � �� ª ª § « ¬  � � � � � � � � � � � � � � � � � � � � � �  ¡ ¢ £ ¤  � � ® � � � � � � � ® � � � � � � � � � � � �n f o p q a g j r h ` i i hs ` a q t a ` h p l m c i u f v p w m x y n a b h i z z {s ` a q | m d h n f o p q a g j r h ` i i hs ` a q r a b h p l m c i u f v p w m x y n a b h i z z {s ` a q } i d h~ � � � � � � � � � � � � � � � � � � � � � * � + , µ ¶ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿ À Á Â À Ã Ä Å Æ Ç Á - Æ . / µ ¶ ¶ · ¸ ¹ º » ¼ È É Ê Ë º ¸ Ë Ì Í Î Ï Ð º 0 Ï 1 2 µ ¶ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿ À Á Â À Ã Ä Å Æ Ç Á - Æ . / µ ¶ ¶ · ¸ ¹ º » ¼ Ñ Ò Ó Ô Õ Ö Ó × ØÙ Ú × Û Ü Ö Ý Þ ß Ò × Ø à á â á ã Þ Ö ä å å æ ç ç ß è Ó Ö ç å æ é ê Ù è ë Ù Ú × Û å Ö ì å¥ í £ î ï ¡ ð § ñ ¡ § ò ¨ ¢ ó § í ô ¨ ¢ í § õ í « ¢ ó ¡ ¨ ö í ÷ ó ¨ õ £ ¢ � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � þ ý ý ý þ ù ù ù ù ù ù ù ù ù ù ù þ ý ý þ úþ þ  ÿ û % � ý ý ý ý ý ý þ ý ý þ ý ý ý ý ý ý ý ý ý ý þÂ � Á � � � � � Ä � Æ � ù ù ù � ù � ù ù � ù ù ù ù ù ù � ù ù � �� � � � � � � � � � � ù ù ù ù ù ù � ù ù ù ù ù ù ù ù ù � ù ù ù ù�  ! � � � ù � ù ù ù � ù ù ù � ù ù ù � � � ù � ù ù ù � � � ù � ù ù ù � ù ù ù � � � ù � ù ù ù � ù ù ù � ù ù ù � ù ù ù � ù ù ù � ù ù ù � � � ù � ù ù ù � ù ù ù � � � ù � � � �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 R
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Church Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	` ` a b c d e a _ ` f a _ d ` a a ` f fg h i j k l m i n o p q i r b s _ _ ` a t s u _ s e t s c a _ s f b s f b s d a _ s u f s ` a a c s e � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ © ª « © © £ ¬ � � ©  « ® ¯ £ ¬ ° � � � � ± � ² ±³ ´ G µ ¶ E · J ¸ E J ¹ K F º J ´ » K F ´ J S ´ N F º E K ¼ ´ ½ º K S G F 7 8 9 @ 7 : ;7 8 9 @ 7 : ; < > @ = = 7 B < A < > = @ 7 < 8 B < ? ? = > 7 B > C < > 7 = 7 < 8 7 B @ <7 8 9 B ? : ; < ? = < 7 7 = 8 B < A = B 7 = 7 7 < @ B < A 7 @ > < = < > ? @ 7 < C 7 B B @7 C 9 7 7 : ; < 7 B A 7 = @ 8 < > A 8 7 < C @ < ? = = @ 7 B 7 < > < ? 7 > 7 < 8 = B < C7 C 9 < ? : ; < @ < < B 7 = C 8 < 8 C @ 7 < C C < 7 7 = B 7 @ B < = < ? > B 7 < 8 = B = =� ¾ � j q m ¾ q � ¿ i c _ ` a c c a ` ` d e f f a ` ` f a f _ c c b ` ` d e a ` c t _ u t b ` ` c a t d _ ` f ` _À Á Â Â Ã Ä Å Æ Ç È _ c s _ u s _ _ t s e a b s t d _ s ` e s b a b _ f s ` c d a t s d d a s d e s e aÉ Ê Ë s u _ _ s t e c s t e c s a a a s f e t s f c a s d ` b s t a f s a a a s d b ` s u u b s c c a s u u c s a a a s u _ u s f c a s d c t s t e c s a a a s d t _ s d t fÌ Í Î Ï c ` ` a c c a ` ` t e t t t d ` t a f ` ` c a ` ` u u a ` _ d _ t c d a ` c a t c ` ` t e fÐ Ì Í Î Ï d _ s _ ` a a ` a a a d f s c d t s b d c s _ d _ s ` a d c s _ d _ s b ` a a d c s f a d c s c d c s u d b s c ` a a a d b s u d _ s d  � � Ñ ¤ Ò � Ó ¦ Ô � � ¥ b a a a b ` b e ` a b _ b a _ a f e _ ` a a _ b u fÕ Ö × Ø Ù Ú Û × Ü Ý Þ ß × à c s t a a a e s c b s f _ s t c s d a _ s t c s f a _ s b a _ s c _ s e t s c a a t s e c s `

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 R
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Church Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � �  � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	� � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ © ª « © © £ ¬ � � ©  « ® ¯ £ ¬ ° � � � � ± � ² ±³ ´ G µ ¶ E · J ¸ E J ¹ K F º J ´ » K F ´ J S ´ N F º E K ¼ ´ ½ º K S G F 7 8 9 @ 7 : ;7 8 9 @ 7 : ; < ? @ = = 7 B 7 A < ? ? @ 7 < > 8 < ? ? = @ 7 B @ C < ? 7 = 7 < > 7 B < 77 8 9 B ? : ; < B = < 7 7 = > @ < C > B 7 < A @ < < B < A 7 @ B < = < ? ? @ 7 < 8 7 B = @7 C 9 7 7 : ; < 7 B A 7 = @ 8 < ? 8 > 7 < 8 7 < B = = = 7 @ C < ? < @ > > 7 < ? 8 @ C C7 C 9 < ? : ; < = < < B 7 = 8 8 < 8 < @ 7 < C < < 7 7 = B 7 @ B < < < B A B 7 < > B B 7 >� ¾ � j q m ¾ q � ¿ i c ` ` a c c a ` ` t e t t t d ` t a f ` ` c a ` ` u u a ` _ d _ t c d a ` c a t c ` ` t e fÀ Á Â Â Ã Ä Å Æ Ç È _ _ u s t _ f s _ a b s f d _ s ` e s b a b b s t f s _ c d s ` a f s ` d a s t e s b aÉ Ê Ë s u c a s t e c s t e c s a a a s f e c s f e e s u d d s t t f s a a a s d e ` s u b b s c c a s d ` f s a a a s u t t s f t f s d c e s t e c s a a a s d c f s d t e

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 R
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Church Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	� � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ © ª « © © £ ¬ � � ©  « ® ¯ £ ¬ ° � � � � ± � ² ±³ ´ G µ ¶ E · J ¸ E J ¹ K F º J ´ » K F ´ J S ´ N F º E K ¼ ´ ½ º K S G F 7 C 9 7 7 : ;7 C 9 7 7 : ; 7 7 7 7 7 7 < = < 7 < @ < 7 < 7 = < < B 7 7 < ? @ 77 C 9 < ? : ; < 7 7 7 < 7 8 7 7 8 7 7 7 7 7 < 8 7 7 C < >7 C 9 @ 7 : ; 7 < 7 7 < 7 > 7 7 > 7 < 7 7 < < B 7 7 ? < @7 C 9 B ? : ; 7 7 < 7 < 7 > 7 7 > < 7 < 7 = 7 = 8 7 7 = 8 @ >� ¾ � j q m ¾ q � ¿ i ` ` ` a b a b ` ` a b e e ` e a c b c e a a c c d cÀ Á Â Â Ã Ä Å Æ Ç È b b s b b b s b b b s b a a d t s d b s ` a _ a e a _ a a c s c d _ s c a aÉ Ê Ë s e c a s e c a s e c a s a a a s f c a s a a a s t _ t s e c a s a a a s t ` c s c a a s e c a s c a a s a a a s t e c s f c a s _ u ` s a a a s a a a s c a d s t t a

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 R
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Church Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � á � â 
 � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # ã ) ä å * ' + , # & , % - . ) / # ã ) ä å * ' + , # & , % - . ) / # ã ) ä å * ' + , # & , % - . ) / # ã ) ä å 3 2 # 4 & 5 # $ 67 8 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 8 9 < ? : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 8 9 @ 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 <7 8 9 B ? : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 <7 C 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 C 9 < ? : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 C 9 @ 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 <7 C 9 B ? : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 <I J G K L D E F G H 7 7 7 7 7 7 7 7 7 7 7 7 7 = 7 7 =: M M J N O P 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 7 7D E F G H P 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 7 7 � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # ã ) ä å | } } ~ � � � � � � o � n � � n � � � i � � æ i ç r | } } ~ � � � � � � � � � � � � � � � � � � è � é ê | } } ~ � � � � � � o � n � � n � � � i � � æ i ç r | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ © ª « © © £ ¬ � � ©  « ® ¯ £ ¬ ° � � � � ± � ² ±³ ´ G µ ¶ E · J ¸ E J ¹ K F º J ´ » K F ´ J S ´ N F º E K ¼ ´ ½ º K S G F 7 8 9 7 7 : ;7 8 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 8 9 < ? : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 8 9 @ 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 < 7 7 < <7 8 9 B ? : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7� ¾ � j q m ¾ q � ¿ i a a a a a a a a a a a a a a a a ` a a ` `À Á Â Â Ã Ä Å Æ Ç È a a a a a a a a a a a a a ` a a a aÉ Ê Ë s a a a s a a a s a a a s a a a s a a a s a a a s a a a s a a a s a a a s a a a s a a a s a a a s a a a s a a a s a a a s a a a s e c a s a a a s a a a s e c a s e c a

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 RR
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Church Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 3 2 # 4 & 5 # $ 67 B 9 7 7 ³ ; 8 B < = 7 A = 7 @ < @ 7 B ? = ? 7 < C = < A > 7 ? = ?7 B 9 < ? ³ ; A = < ? 7 C = = C C 7 A > = B 7 < 8 = < < < @ 7 ? ? 77 B 9 @ 7 ³ ; < @ < < < = 7 < ? = @ 7 < = 7 C > = < 7 < A = @ 7 8 7 ? C B7 B 9 B ? ³ ; < B < < < < 7 < @ = 7 @ < ? 7 < < C < > 7 @ 7 = 7 < B 7 ? @ 8D E F G H B @ = C ? 7 7 B ? C > B B C 7 @ = = ? C > 7 C B C > < @ 7 7 = < A >7 ? 9 7 7 ³ ; < 7 < = < = 7 < < = B = C 7 < = B < B 7 = C = B 7 B 7 ? A 87 ? 9 < ? ³ ; < ? ? < B 7 < = = = = C 7 > < < < > 7 = @ = @ ? < = 7 ? 8 A7 ? 9 @ 7 ³ ; < < > < = 7 = < = 7 A < 7 7 < @ < @ 7 = 8 = < @ < < 7 ? @ 87 ? 9 B ? ³` a ` a ` b _ b a a a _ a t b f a a u fg h i j k l m i n o p q i r ` s ` a ` a ` ` s d b s f a a a e s u a b s b e s ` a a e � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ © ® « © © � ¬ � � © ¯ « ® ¯ � ¬ ° � � � � ± � ² ±³ ´ G µ ¶ E · J ¸ E J ¹ K F º J ´ » K F ´ J S ´ N F º E K ¼ ´ ½ º K S G F 7 B 9 @ 7 ³ ;7 B 9 @ 7 ³ ; < @ < < < = 7 @ > < ? = @ 7 < = 7 = ? 8 C > = < 7 @ ? < A = @ 7 8 7 = ? > ? C B7 B 9 B ? ³ ; < B < < < < 7 @ > < @ = 7 @ < ? 7 = @ < < < C < > 7 @ ? @ 7 = 7 < B 7 = @ ? ? @ 87 ? 9 7 7 ³ ; < 7 < = < = 7 @ B < < = B = C 7 = > < < = B < B 7 @ 7 = C = B 7 B 7 = 8 = ? A 87 ? 9 < ? ³ ; < ? ? < B 7 @ B < = = = = C 7 = B = > < < < > 7 @ @ = @ = @ ? < = 7 = 8 7 ? 8 A� ¾ � j q m ¾ q � ¿ i c e b d _ d a ` _ a c ` u d f _ b a d d ` b f e d t f a ` b b ` a a d a t e f a ` a b b e e d fÀ Á Â Â Ã Ä Å Æ Ç È b f s ` e f s d b c a c s ` d a s c _ s b a e f s u e ` s u c a s _ a d s f u f s f e s t aÉ Ê Ë s u t f s u ` b s u f c s a a a s d f e s u c a s d e f s f ` f s a a a s d _ d s f f ` s t c d s f d u s a a a s d c a s u b b s d _ _ s c t b s a a a s d _ d s d t eÌ Í Î Ï c ` b d _ d a ` b d c a u u b _ ` a d f _ b f e d t b a ` e d d d u u t e f a ` a ` e e e c _Ð Ì Í Î Ï d u s ` ` a a ` a a a d d s b d u s a d u s _ d c s b a d u s b ` a a ` a a d _ s a a d f s a d d s a d f s u ` a a a d u s a d u s `  � � Ñ ¤ Ò � Ó ¦ Ô � � ¥ ` a a a ` ` ` _ e a ` f a a _ a _ ` e a a a e ` _ bÕ Ö × Ø Ù Ú Û × Ü Ý Þ ß × à ` s d a a a a s f e s a ` s t _ s f a ` s f a a t s a a b s a ` s a e s e a a e s a ` s d

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 RR
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Church Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � �  � � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 3 2 # 4 & 5 # $ 67 B 9 7 7 ³ ; 8 B < = 7 A < A @ < = 7 B ? = ? 7 < B = < = > 7 ? 7 @7 B 9 < ? ³ ; A = < B 7 C = = = C 7 A > = B 7 < > = 7 C < @ 7 ? @ A7 B 9 @ 7 ³ ; < @ < < < = 7 < B = = C < < 7 C > < A 7 < A = = B 8 7 ? 8 =7 B 9 B ? ³ ; < @ < < < < 7 < @ < A A < B 7 < < C < > 7 @ 7 < A > B 7 ? = >D E F G H B = = C B A 7 B B C B = B ? 7 @ = = ? C B 7 8 A C B 7 @ 7 7 = < B 77 ? 9 7 7 ³ ; < 7 < = < = 7 < < = @ 8 C 7 < = B < @ 7 = 8 = @ 8 B 7 ? C 87 ? 9 < ? ³ ; < ? ? < B 7 < = = < A C 7 > < < < ? 7 = @ = = A < = 7 ? > A7 ? 9 @ 7 ³ ; < < > < = 7 = < = 7 > < 7 7 < @ < @ 7 = 8 = 7 8 < < 7 ? = C7 ? 9 B ? ³ ; A > < < 7 < = = < < C 7 > @ < @ 7 < A < C = C 7 B C CD E F G H B ? = A B A 7 ? > C 8 @ @ B 7 = ? = < ? B 7 A > C ? ? @ ? 7 = < 8 =I J G K L D E F G H C 8 ? 8 A C 7 < 7 7 < 8 < ? 8 A 7 ? 8 B > < @ C 7 < 8 ? < > A ? > ? 7 B @ < =: M M J N O P @ > = @ Q > B 7 Q ? 7 ? Q @ A 7 Q ? B Q = 7 = @ Q 8 < A Q < ? 8 Q @ 7 A C 8 Q > @ Q B 7D E F G H P = < Q @ = Q @ 7 = Q @ @ A Q C < Q C 7 < Q @ < Q < @ Q = 7 B Q < @ A Q @ < Q ? 7 � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ © ® « © © � ¬ � � © ¯ « ® ¯ � ¬ ° � � � � ± � ² ±³ ´ G µ ¶ E · J ¸ E J ¹ K F º J ´ » K F ´ J S ´ N F º E K ¼ ´ ½ º K S G F 7 B 9 @ 7 ³ ;7 B 9 @ 7 ³ ; < @ < < < = 7 @ > < B = = C < < 7 = ? @ C > < A 7 @ @ < A = = B 8 7 = ? 7 ? 8 =7 B 9 B ? ³ ; < @ < < < < 7 @ ? < @ < A A < B 7 = = > < < C < > 7 @ ? @ 7 < A > B 7 = @ 7 ? = >7 ? 9 7 7 ³ ; < 7 < = < = 7 @ B < < = @ 8 C 7 = ? > < = B < @ 7 = A = 8 = @ 8 B 7 = > C ? C 87 ? 9 < ? ³ ; < ? ? < B 7 @ B < = = < A C 7 = @ A > < < < ? 7 @ = = @ = = A < = 7 = > B ? > A� ¾ � j q m ¾ q � ¿ i c ` b d _ d a ` b d c a u u b _ ` a d f _ b f e d t b a ` e d d d u u t e f a ` a ` e e e c _À Á Â Â Ã Ä Å Æ Ç È b t s f e u s ` b c s b a c s ` d a s f _ s e a e u s f e e s c _ u s u a d s u u f s c e s f aÉ Ê Ë s u c a s u ` b s u f c s a a a s d t c s u d b s d b ` s f b e s a a a s d c ` s f f ` s t c d s u e d s a a a s d e ` s u e c s d b c s c t b s a a a s d _ _ s d t a

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 RR
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Church Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 3 2 # 4 & 5 # $ 67 B 9 7 7 ³ ; 7 7 7 7 7 < 7 < 7 7 7 7 7 B 8 7 7 = =7 B 9 < ? ³ ; 7 7 < 7 7 > 7 7 7 7 7 7 < @ 7 7 < <7 B 9 @ 7 ³ ; 7 7 7 7 < = < 7 7 7 = 7 7 > 7 7 < =7 B 9 B ? ³ ; < 7 7 7 7 B < 7 7 7 7 7 7 ? 7 7 < <D E F G H < 7 < 7 < = = @ 7 7 7 = 7 ? = < 7 7 ? >7 ? 9 7 7 ³ ; 7 7 7 7 7 ? 7 7 7 7 < 7 < @ 7 7 < 77 ? 9 < ? ³ ; 7 7 7 7 7 @ 7 7 7 7 < 7 7 > 7 7 < 77 ? 9 @ 7 ³ ; 7 7 7 7 7 @ 7 7 7 7 7 7 7 > 7 7 A7 ? 9 B ? ³ ; 7 7 7 7 7 < 7 7 7 7 7 7 7 < 7 7 =D E F G H 7 7 7 7 7 < = 7 7 7 7 = 7 < < > 7 7 @ <I J G K L D E F G H < 7 < 7 < @ B @ 7 7 7 B 7 > @ 8 7 7 C 8: M M J N O P ? 7 7 ? 7 7 = Q > C A Q ? 8 Q A 7 7 7 < 7 7 7 < B C > 7 7D E F G H P < Q < 7 < Q < 7 < Q < @ A Q < @ Q B 7 7 7 B Q > 7 > Q A B = Q ? 7 7 � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ © ® « © © � ¬ � � © ¯ « ® ¯ � ¬ ° � � � � ± � ² ±³ ´ G µ ¶ E · J ¸ E J ¹ K F º J ´ » K F ´ J S ´ N F º E K ¼ ´ ½ º K S G F 7 B 9 7 7 ³ ;7 B 9 7 7 ³ ; 7 7 7 7 7 7 < 7 < 7 < < 7 7 7 7 7 B 8 7 7 < < = =7 B 9 < ? ³ ; 7 7 < 7 < 7 > 7 7 > 7 7 7 7 7 < @ 7 7 B < <7 B 9 @ 7 ³ ; 7 7 7 7 7 < = < 7 B 7 7 = 7 = 7 > 7 7 > < =7 B 9 B ? ³ ; < 7 7 7 < 7 B < 7 ? 7 7 7 7 7 7 ? 7 7 ? < <� ¾ � j q m ¾ q � ¿ i ` a ` a e ` e e b a e t a a e a e c e ` a a e t c tÀ Á Â Â Ã Ä Å Æ Ç È c a a c a a b s u u _ s t ` ` s c a a a ` a a a ` d s e u a s u a aÉ Ê Ë s e c a s a a a s e c a s a a a s c a a s e c a s c c a s f c a s a a a s c d ` s a a a s a a a s e c a s a a a s e c a s b ` b s f c a s a a a s a a a s c d ` s t b t

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 RR
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Church Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � á � â 
 � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # ã ) ä å * ' + , # & , % - . ) / # ã ) ä å * ' + , # & , % - . ) / # ã ) ä å * ' + , # & , % - . ) / # ã ) ä å 3 2 # 4 & 5 # $ 67 B 9 7 7 ³ ; 7 < 7 7 7 < 7 7 7 7 7 7 7 7 7 7 =7 B 9 < ? ³ ; 7 < 7 7 7 7 7 7 7 7 7 7 < 7 7 7 =7 B 9 @ 7 ³ ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 B 9 B ? ³ ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7D E F G H 7 = 7 7 7 < 7 7 7 7 7 7 < 7 7 7 B7 ? 9 7 7 ³ ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 ? 9 < ? ³ ; 7 7 7 7 7 < 7 7 7 7 7 7 7 < 7 7 =7 ? 9 @ 7 ³ ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 ? 9 B ? ³ ; 7 7 7 7 7 7 7 7 7 7 7 7 7 = 7 7 =D E F G H 7 7 7 7 7 < 7 7 7 7 7 7 7 @ 7 7 BI J G K L D E F G H 7 = 7 7 7 = 7 7 7 7 7 7 < @ 7 7 C: M M J N O P 7 < 7 7 7 7 7 < 7 7 7 7 7 7 7 7 = ? 8 ? 7 7D E F G H P 7 = ? 7 7 7 = ? 7 7 7 7 7 7 < = Q ? @ 8 Q ? 7 7 � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # ã ) ä å | } } ~ � � � � � � o � n � � n � � � i � � æ i ç r | } } ~ � � � � � � � � � � � � � � � � � � è � é ê | } } ~ � � � � � � o � n � � n � � � i � � æ i ç r | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ © ® « © © � ¬ � � © ¯ « ® ¯ � ¬ ° � � � � ± � ² ±³ ´ G µ ¶ E · J ¸ E J ¹ K F º J ´ » K F ´ J S ´ N F º E K ¼ ´ ½ º K S G F 7 B 9 7 7 ³ ;7 B 9 7 7 ³ ; 7 < 7 7 < 7 < 7 7 < 7 7 7 7 7 7 7 7 7 7 =7 B 9 < ? ³ ; 7 < 7 7 < 7 7 7 7 7 7 7 7 7 7 < 7 7 7 < =7 B 9 @ 7 ³ ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 B 9 B ? ³ ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7� ¾ � j q m ¾ q � ¿ i a e a a e a ` a a ` a a a a a ` a a a ` _À Á Â Â Ã Ä Å Æ Ç È a ` a a a a a ` a a a a a a a a ` a a a a aÉ Ê Ë s a a a s c a a s a a a s a a a s c a a s a a a s e c a s a a a s a a a s e c a s a a a s a a a s a a a s a a a s a a a s e c a s a a a s a a a s a a a s e c a s c a a

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 RRR
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Church Street
E/W: Cape Highway (Route 44)
City, State: Raynham,  MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	³ ; > < < 7 7 @ = 7 7 ? 7 > < 8 7 = 7 = < @ < = 7 B C B< = 9 < ? ³ ; < = ? A 7 < = = 7 A B 7 ? < < C 7 < 8 < A A < ? 7 ? 7 >< = 9 @ 7 ³ ; = 7 < < ? 7 < @ = @ = C 7 > ? < ? 7 < C < A B < 7 7 ? @ 8< = 9 B ? ³ ; < 7 > < ? 7 < < = < B > 7 < @ @ = < 7 = B = = A < < 7 ? > @D E F G H B C < @ B A 7 @ A C ? ? = @ 7 @ 7 < 7 > < 7 8 A C @ ? B C 7 = 7 A 77 < 9 7 7 ³ ; = < 8 B 7 C = = = 8 7 A ? < A 7 < ? = < > < 7 7 ? B @7 < 9 < ? ³ ; < B = < C 7 C < A = A 7 ? = < 8 7 = C = 7 = < < 7 ? 7 C7 < 9 @ 7 ³ ; < @ B < 7 7 A = < ? > 7 C B = < 7 < A = 7 8 > 7 ? = =7 < 9 B ? ³` ` b a e _ a b a _ b b a ` b ` a a d eg h i j k l m i n o p q i r a s t ` s u e a ` s t ` s t _ s ` a _ s e u s b ` s _ a a s _ ` s b a a ` s c � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	  � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � o � n � � n � � � i � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ ± ± « © © £ ¬ � � © ± « ® ¯ � ¬ ° � � � � ± � ² ±³ ´ G µ ¶ E · J ¸ E J ¹ K F º J ´ » K F ´ J S ´ N F º E K ¼ ´ ½ º K S G F < = 9 @ 7 ³ ;< = 9 @ 7 ³ ; = 7 < < ? 7 @ > < @ = @ = C 7 = ? @ > ? < ? 7 = > < C < A B < 7 7 = = = ? @ 8< = 9 B ? ³ ; < 7 > < ? 7 @ < < < = < B > 7 = @ < < @ @ = < 7 @ 8 = B = = A < < 7 = > B ? > @7 < 9 7 7 ³ ; = < 8 B 7 @ = C = = = 8 7 = @ 8 A ? < A 7 @ @ < ? = < > < 7 7 = B < ? B @7 < 9 < ? ³ ; < B = < C 7 @ B C < A = A 7 = 7 A ? = < 8 7 = B = C = 7 = < < 7 = B < ? 7 C� ¾ � j q m ¾ q � ¿ i t c ` t c e a ` b b _ a u t a b a a d b a b b ` c f e a ` e a u c u _ ` _ e a d t u e ` c `À Á Â Â Ã Ä Å Æ Ç È _ u s d ` e b d s ` a _ s b d e s c b s e a e f s c ` e s c t a a u s u u t s d _ s b aÉ Ê Ë s f f _ s c f ` s f e e s a a a s d e _ s f t d s d e f s u b b s a a a s d ` d s t b c s f c a s u c f s a a a s u ` ` s f c d s d ` u s d c c s a a a s d ` f s d c cÌ Í Î Ï t _ ` t c e a ` b e b d u _ e e d a d ` a b ` ` b f ` a ` ` c u _ u b ` _ e a d c f e ` ` _Ð Ì Í Î Ï d u s c ` a a ` a a a d d s e d f s c d f s d d t s f a d f s u d b s d u t s f d u s t a d c s u d u s u d u s u ` a a a d u s d d u s b  � � Ñ ¤ Ò � Ó ¦ Ô � � ¥ ` a a a ` ` ` u ` a e a e e ` a c ` ` a a a ` ` b fÕ Ö × Ø Ù Ú Û × Ü Ý Þ ß × à ` s c a a a a s u e s c e s ` b s b a e s e t s ` ` b s b ` s _ a _ s e ` s e ` s e a a ` s ` ` s f

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 RRR
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Church Street
E/W: Cape Highway (Route 44)
City, State: Raynham,  MA
Client: Howard Stein-Hudson/ A. Siu ë ì í î ï ð ñ ì ò ó ô õ ö ÷ ø ù ì ðø ú î ì û ú ü ô ì õ õ ôý ì í þ ÿ í ì ô ú ø ù ï õ � ò � ú � ù � � � í î ô õ � � �ý ì í þ � ù ð ô ø ú î ì û ú ü ô ì õ õ ôý ì í þ ü í î ô ú ø ù ï õ � ò � ú � ù � � � í î ô õ � � �ý ì í þ 	 õ ð ô
 � �  � � � � � � � � � � � �  � � � � � � � � �  � � � � � � � �  � � � � � � � � �  � � � � � � � �  � � � � � � � � �  � � � � � � � �  � � � � � � � � �  � � � � � � � � � �� �  ! ! " # � $ % � & ! ' ( � & ) ! * ( ( ! ! ( ( � + * % ! * ! '� �  � * " # � & * � $ ! � � ( ! ' ' ! � ! ( � + ! � % � $ ' * ! & + %� �  ) ! " # � � & � ) ! � ' ( ! $ $ ! � ( & ( ) ! ( ) � $ ( � ) ! * ! *� �  & * " # � ( $ $ ! � * ( � & $ ! � � � � % ! � ) � $ & & ! & + &, - . / 0 * & ( * * � ! & + + & � ( ) ! ) + % + ! ! $ $ $ ! $ ) � ! � % + &� (  ! ! 1 # ' � + ! ) � % ' ) ! ' � $ ! ( ! ( ! + � ( ! & $ �� (  � * 1 # � ( * % ! � ( ( ! ) & ! * � � + ! � $ � % + � * ! & % %� (  ) ! 1 # ( ! � � * ! � ) ( ( ) + ! * * � * ! � + � % ) � ! ! * ( '� (  & * 1 # � ! ' � * ! � � ( � ( ' ! � ( � ( � ! ( & ( ( & � � ! * * ), - . / 0 & + � ) & $ ! ) % + ) & ( � ! ( + + ' � ! $ % + ( ) & + ! ( ! & %! �  ! ! 1 # ( � $ & ! $ ( � % $ ! % * � + ! � * ( � * � ! ! * ) $! �  � * 1 # � ) ( � + ! + � + + + ! * ( � $ ! ( $ � % % � � ! & % +! �  ) ! 1 # � ) & � ! ! % ( � ( ' ! + & ( ! ! � % ( ! * ' ! * � '! �  & * 1 # � % ) � & ! � ) � + ) ' ! & * � + ! � % � % & $ ! & + *, - . / 0 ' ' � ' & ' ! ) $ + ! ( ( $ ! ( ' � ' $ ) ! + ! + � ) ) & ! ( ! ) '2 3 / 4 5 , - . / 0 � ' + * & � & & ! � ( & ( & $ $ $ � ! % ( ) ) ( � & ! ( ) ' ( ) & ) � � ) ! ' ! ' %" 6 6 3 7 8 9 & * : % � & : + ) % : ) ! & : ' % ( : $ ( : $ ! ( $ : � % : $ ' ) : � ! + : + + $ & : ( !, - . / 0 9 ( : + ! : % ( : & ! ( & ! : + � : ( ! � : * ! : * ) : * ! ) : % ) + : ' � : % !ø ú î ì û ú ü ô ì õ õ ôý ì í þ ÿ í ì ô ú ø ù ï õ � ò � ú � ù � � � í î ô õ � � �ý ì í þ � ù ð ô ø ú î ì û ú ü ô ì õ õ ôý ì í þ ü í î ô ú ø ù ï õ � ò � ú � ù � � � í î ô õ � � �ý ì í þ 	 õ ð ô
 � �  � � � � � � � � � � � �  � � � � � ; < = > ? @ A B B C D E F G H I J K L M N L O P Q R S M ; < = > ? @ A B B C D E F G H T U V W F D W X Y Z [ \ F ; < = > ? @ A B B C D E F G H I J K L M N L O P Q R S M ; < = > ? @ A B B C D E F G H ] ^ _ ` a b _ c de f c g h b i j k ^ c d l m n m o j b p q q r s s k t _ b s q r u v e t w e f c g q b x q1 y / z { - | 3 } - 3 ~ 4 . � 3 y � 4 . y 3 � y 7 . � - 4 � y � � 4 � / . � (  � * 1 #� (  � * 1 # � ( * % ! ( ' � ( ( ! ) & ! ( � % * � � + ! ( & � $ � % + � * ! ( ) ! & % %� (  ) ! 1 # ( ! � � * ! ) ' � ) ( ( ) + ! ( & & * * � * ! ( * � + � % ) � ! ! ( ( � * ( '� (  & * 1 # � ! ' � * ! ) � � � ( � ( ' ! ( ( % � ( � ( � ! ) & ( & ( ( & � � ! ( * % * * )! �  ! ! 1 # ( � $ & ! ) ( $ ( � % $ ! ( ) ) % * � + ! ) ( � * ( � * � ! ! ( & ! * ) $N � M � � � � � P � R � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 RRR
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Church Street
E/W: Cape Highway (Route 44)
City, State: Raynham,  MA
Client: Howard Stein-Hudson/ A. Siu   ¡ ¢ £ ¤ ¥ ¦ ¡ § ¨ © ª « ¬  ª ® ¯ ° ± ª ² § ³ ´ ª ¥µ ² £ ¡ ³ ² ¶ © ¡ ª ª ©· ¡ ¢ ¸ ¹ ¢ ¡ © ² µ ® ¤ ª  § º ² » ® ° ¼ ½ ¢ £ © ª ¾ ¾ ¿· ¡ ¢ ¸ À ® ¥ © µ ² £ ¡ ³ ² ¶ © ¡ ª ª ©· ¡ ¢ ¸ ¶ ¢ £ © ² µ ® ¤ ª  § º ² » ® ° ¼ ½ ¢ £ © ª ¾ ¾ ¿· ¡ ¢ ¸ Á ª ¥ ©Â Ã Ä Å Ã Æ Ç È É Ê Ç Ë Ì Ã Æ Ì Å Í Î É Ï Ã Ð Ñ Æ Í Å Ò Ê Ç Ë Ì Ã Æ Ì Å Í Î É Ï Ã Ð Ñ Æ Í Å Ò Ê Ç Ë Ì Ã Æ Ì Å Í Î É Ï Ã Ð Ñ Æ Í Å Ò Ê Ç Ë Ì Ã Æ Ì Å Í Î É Ï Ã Ð Ñ Æ Í Å Ò Ó Ò Ã Ô Æ Õ Ã Ä Ö× × Ø Ù Ù Ú Û Ù Ù Ù Ù Ù Ü Ù Ù Ù Ù Ù Ù Ù Ý Ù Ù Þ× × Ø × Þ Ú Û Ù × Ù Ù × Ý Ù Ù × Ù × Ù Ù ß Ù Ù × Ù× × Ø Ü Ù Ú Û Ù Ù Ù Ù Ù Ý Ù Ù Ù × Ù Ù Ù ß Ù Ù à× × Ø ß Þ Ú Û Ù Ù Ù Ù Ù Ý Ù Ù × Ù Ù Ù Ù × Ù Ù ßá â ã ä å Ù × Ù Ù × æ Ù Ù Ý × × Ù Ù × × Ù Ù Ý ç× Ý Ø Ù Ù è Û Ù Ù Ý Ù Ù ß Ý Ù Ù Ù Ù Ù Ù Þ Ù Ù × Ü× Ý Ø × Þ è Û Ù Ù Ù Ù Ù ç Ù Ù Ù Ù Ù Ù Ù × Ù Ù à× Ý Ø Ü Ù è Û Ù Ù Ù Ù Ù æ Ù Ù × Ù Ù Ù Ù × Ù Ù × ×× Ý Ø ß Þ è Û Ù Ù Ù Ù Ù Ý Ù Ù × Ý Ù Ù Ù Þ Ù Ù × Ùá â ã ä å Ù Ù Ý Ù Ù Ý × Ý Ù Ý Ý Ù Ù Ù × Ý Ù Ù ß ×Ù × Ø Ù Ù è Û Ù Ù Ù Ù × Ü Ù Ù Ù Ù × Ù Ù × Ù Ù çÙ × Ø × Þ è Û × Ù Ù Ù Ù ß × Ù Ù Ù Ù Ù × Ü Ù Ù × ÙÙ × Ø Ü Ù è Û Ù Ù Ù Ù Ù Ü Ù Ù Ù Ù × Ù Ù Ý Ù Ù çÙ × Ø ß Þ è Û Ù Ù × Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ý Ù Ù Üá â ã ä å × Ù × Ù × × Ù × Ù Ù Ù Ý Ù × é Ù Ù Ý Þê ë ä ì í á â ã ä å × × Ü Ù Ý ß Ù Ü Ù ß Ü Ü Ù × Ü × Ù Ù æ ÝÚ î î ë ï ð ñ Ý Ù Ý Ù ç Ù Ù ß ò ß é é ò æ ç ò à Ù ß Ù Ü Ù Ü Ù Ù Ü ò × æ ç ò æ Ù Ùá â ã ä å ñ × ò × × ò × Ü ò Ü Ù Ý ò Ý ß Ü ò Þ Ü ò Ü Ù ß ò Ü Ü ò Ü Ü ò Ü Ù × ò × Ü Ü ò à Ù Ùµ ² £ ¡ ³ ² ¶ © ¡ ª ª ©· ¡ ¢ ¸ ¹ ¢ ¡ © ² µ ® ¤ ª  § º ² » ® ° ¼ ½ ¢ £ © ª ¾ ¾ ¿· ¡ ¢ ¸ À ® ¥ © µ ² £ ¡ ³ ² ¶ © ¡ ª ª ©· ¡ ¢ ¸ ¶ ¢ £ © ² µ ® ¤ ª  § º ² » ® ° ¼ ½ ¢ £ © ª ¾ ¾ ¿· ¡ ¢ ¸ Á ª ¥ ©Â Ã Ä Å Ã Æ Ç È É Ê Ç Ë Ì Ã Æ Ì Å Í Î É Ï Ã ó ô õ ö ÷ ø ù ú ú û ü ý þ ÿ � � � � � � � � � � 	 
 � � ó ô õ ö ÷ ø ù ú ú û ü ý þ ÿ � �  � � þ ü � � � � � � þ ó ô õ ö ÷ ø ù ú ú û ü ý þ ÿ � � � � � � � � � � 	 
 � � ó ô õ ö ÷ ø ù ú ú û ü ý þ ÿ � � � � � � � � � �� � � �  � ! " # � � � $ % & % ' " � ( ) ) * + + # , � � + ) * - . � , / � � � � ) � 0 )è 1 ä 2 3 â 4 ë 5 â ë 6 ì ã 7 ë 1 8 ì ã 1 ë 9 1 ï ã 7 â ì : 1 ; 7 ì 9 ä ã × Ý Ø Ù Ù è Û× Ý Ø Ù Ù è Û Ù Ù Ý Ù Ý Ù ß Ý Ù ç Ù Ù Ù Ù Ù Ù Þ Ù Ù Þ × Ü× Ý Ø × Þ è Û Ù Ù Ù Ù Ù Ù ç Ù Ù ç Ù Ù Ù Ù Ù Ù × Ù Ù × à× Ý Ø Ü Ù è Û Ù Ù Ù Ù Ù Ù æ Ù Ù æ × Ù Ù Ù × Ù × Ù Ù × × ×× Ý Ø ß Þ è Û Ù Ù Ù Ù Ù Ù Ý Ù Ù Ý × Ý Ù Ù Ü Ù Þ Ù Ù Þ × Ù� < � = > ? < > � @ 
 A A B A B A B C B A B D B B A A E A C B A A C B E CF G H H I J K L M N A A C A A A A O C P D Q P R A S A S A A A A C A A A AT U V P A A A P A A A P B S A P A A A P B S A P A A A P S Q D P B S A P A A A P W D O P S A A P B S A P A A A P A A A P D D D P A A A P W A A P A A A P A A A P W A A P R Q Q

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 RRR
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Church Street
E/W: Cape Highway (Route 44)
City, State: Raynham,  MA
Client: Howard Stein-Hudson/ A. Siu   ¡ ¢ £ ¤ ¥ ¦ ¡ § ¨ © ª « ¬ ¦ ª « ¥ ® ¨ « X § Y ª ¥µ ² £ ¡ ³ ² ¶ © ¡ ª ª ©· ¡ ¢ ¸ ¹ ¢ ¡ © ² µ ® ¤ ª  § º ² » ® ° ¼ ½ ¢ £ © ª ¾ ¾ ¿· ¡ ¢ ¸ À ® ¥ © µ ² £ ¡ ³ ² ¶ © ¡ ª ª ©· ¡ ¢ ¸ ¶ ¢ £ © ² µ ® ¤ ª  § º ² » ® ° ¼ ½ ¢ £ © ª ¾ ¾ ¿· ¡ ¢ ¸ Á ª ¥ ©Â Ã Ä Å Ã Æ Ç È É Ê Ç Ë Ì Ã Æ Ì Å Í Î É Ï Ã Z É [ \ Ê Ç Ë Ì Ã Æ Ì Å Í Î É Ï Ã Z É [ \ Ê Ç Ë Ì Ã Æ Ì Å Í Î É Ï Ã Z É [ \ Ê Ç Ë Ì Ã Æ Ì Å Í Î É Ï Ã Z É [ \ Ó Ò Ã Ô Æ Õ Ã Ä Ö× × Ø Ù Ù Ú Û Ù Ù Ù Ù Ù Ý Ù Ù Ù Ù × Ù Ù Ù Ù Ù Ü× × Ø × Þ Ú Û Ù Ù Ù Ù Ù × Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù ×× × Ø Ü Ù Ú Û Ù Ù Ù Ù Ù Ù Ù Ù × Ù Ù Ù Ù Ù Ù Ù ×× × Ø ß Þ Ú Û Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ùá â ã ä å Ù Ù Ù Ù Ù Ü Ù Ù × Ù × Ù Ù Ù Ù Ù Þ× Ý Ø Ù Ù è Û Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù× Ý Ø × Þ è Û Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù× Ý Ø Ü Ù è Û Ù Ù Ù Ù Ù × Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù ×× Ý Ø ß Þ è Û Ù Ù Ù Ù Ù × Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù ×á â ã ä å Ù Ù Ù Ù Ù Ý Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù ÝÙ × Ø Ù Ù è Û Ù Ù Ù Ù Ù × Ù Ù × Ù Ù Ù Ù × Ù Ù ÜÙ × Ø × Þ è Û Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù × Ù Ù × Ù Ù ÝÙ × Ø Ü Ù è Û Ù Ù Ù Ù Ù × Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù ×Ù × Ø ß Þ è Û Ù Ù Ù Ù Ù Ù Ù Ù × × Ù Ù Ù Ù Ù Ù Ýá â ã ä å Ù Ù Ù Ù Ù Ý Ù Ù Ý × × Ù Ù Ý Ù Ù éê ë ä ì í á â ã ä å Ù Ù Ù Ù Ù à Ù Ù Ü × Ý Ù Ù Ý Ù Ù × ÞÚ î î ë ï ð ñ Ù Ù Ù Ù Ù × Ù Ù Ù Ù Þ Ù × ç ò à Ü Ü ò Ü Ù Ù × Ù Ù Ù Ùá â ã ä å ñ Ù Ù Ù Ù Ù ß ç ò à Ù Ù Ý Ù ç ò à × Ü ò Ü Ù Ù × Ü ò Ü Ù Ùµ ² £ ¡ ³ ² ¶ © ¡ ª ª ©· ¡ ¢ ¸ ¹ ¢ ¡ © ² µ ® ¤ ª  § º ² » ® ° ¼ ½ ¢ £ © ª ¾ ¾ ¿· ¡ ¢ ¸ À ® ¥ © µ ² £ ¡ ³ ² ¶ © ¡ ª ª ©· ¡ ¢ ¸ ¶ ¢ £ © ² µ ® ¤ ª  § º ² » ® ° ¼ ½ ¢ £ © ª ¾ ¾ ¿· ¡ ¢ ¸ Á ª ¥ ©Â Ã Ä Å Ã Æ Ç È É Ê Ç Ë Ì Ã Æ Ì Å Í Î É Ï Ã Z É [ \ ù ú ú û ü ý þ ÿ � � � � � � � � � � 	 
 � � ] 
 ^ _ ù ú ú û ü ý þ ÿ � �  � � þ ü � � � � � � þ ` � a b ù ú ú û ü ý þ ÿ � � � � � � � � � � 	 
 � � ] 
 ^ _ ù ú ú û ü ý þ ÿ � � � � � � � � � �� � � �  � ! " # � � � $ % & % ' " � ( ) ) * + + # , � � + ) * - . � , / � � � � ) � 0 )è 1 ä 2 3 â 4 ë 5 â ë 6 ì ã 7 ë 1 8 ì ã 1 ë 9 1 ï ã 7 â ì : 1 ; 7 ì 9 ä ã Ù × Ø Ù Ù è ÛÙ × Ø Ù Ù è Û Ù Ù Ù Ù Ù Ù × Ù Ù × × Ù Ù Ù × Ù × Ù Ù × ÜÙ × Ø × Þ è Û Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù × Ù × Ù × Ù Ù × ÝÙ × Ø Ü Ù è Û Ù Ù Ù Ù Ù Ù × Ù Ù × Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù ×Ù × Ø ß Þ è Û Ù Ù Ù Ù Ù Ù Ù Ù Ù Ù × × Ù Ù Ý Ù Ù Ù Ù Ù Ý� < � = > ? < > � @ 
 A A A A A A B A A B B C C A E A B A A B QF G H H I J K L M N A A A A A C A A A A S A B S B S A A C A A A AT U V P A A A P A A A P A A A P A A A P A A A P A A A P S A A P A A A P A A A P S A A P S A A P B S A P B S A P A A A P S A A P A A A P S A A P A A A P A A A P S A A P W W R

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 M
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

N/S: Hill Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 M
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

N/S: Hill Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	` a b a a b c d e ` c a b ` c d a ` e c f e f a d g gh i j k l m n j o p q r j s c t c f t g a a ` g t ` u t f a d t g d t c g t d a c t g g t ` ` t v a g t `� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # w x y z { | } ~ ~ � � � � � � � p � o � � o � � � j � � w x y z { | } ~ ~ � � � � � � � � � � � � � � � � � � � w x y z { | } ~ ~ � � � � � � � p � o � � o � � � j � � w x y z { | } ~ ~ � � � � � � � � � � � � � � �� � �   ¡ � ¢ £ ¤ � � � ¥ ¦ § ¦ ¨ £ � © ª « ¬ ª ª ¤  � � ª ® ¬ ¯ ° ¤  ± � � �   ² � ³ ²I ´ F µ ¶ D · K ¸ D K ¹ L E º K ´ » L E ´ K T ´ O E º D L ¼ ´ ½ º L T F E 7 8 9 B 7 : ;7 8 9 B 7 : ; ? ¾ a a f u b ` e ¿ a b b f a À c a e f Á Â Ã Ä Â Á ¾ Å Ä Æ ÅÂ Ã Ç Ä Æ È É ¾ Â ¾ ¾ Â ¾ Á Å Á Á Ã Ä Â Á À Ê Ä À Ä Â ¾ ¾ Æ ¾ Å Á À Â ¾ Ê Â Ä Æ ÁÂ Å Ç Â Â È É Â Â Â Â Â Ã ¾ Ê Å À Â Á Â Å Å Â À Â ¾ ¾ Ê ¾ Ê Æ À ¾ b a d g b fa d Ë ` u Ì Í u ` a a e g b a u g a b ` c g ` Å ¾ À ¾ Á ` d b ¿ a b a a g c b� Î � k r n Î r � Ï j b ` c ` a b u b g d g e ` f a d d f ` e f ` d a g ` c c f e e ` e ` d ` e ` f e vÐ Ñ Ò Ò Ó Ô Õ Ö × Ø d g ` b g a b t f v u t g ` t v a c v ` f t ` g c t v a g v c t v b a t `Ù Ú Û t u b u t f u a t b u a t a a a t u b ` t f u a t v c b t f a d t a a a t v b d t u a a t u d c t u e c t a a a t f d d t e d d t v b u t e e f t b u a t v c e t v e eÜ Ý Þ ß b ` b ` a b g b g d a d ` c a d g u ` u e ` e a c f c b f ` v ` e ` f e d ` e f gà Ü Ý Þ ß ` a a e e t f ` a a a v e t a ` a a v u t u f e t u a v u t c v c t d d u t f d d t v a v a t b v f t a v c t v ` a a ` a a v g t ` v g t e¡ � � á ¥ â � ã § ä � � ¦ a ` a a ` a c d g a g b ` ` b a g ` g f a a g d v uå æ ç è é ê ë ç ì í î ï ç ð a c c t c a a g t a a g t u b c t u a g t f e t c ` g t c ` ` t ` a v t d c t a e t ` a a u t v u t gI ´ F µ ¶ D · K : L F G ñ T º T ò K D ó = 7 9 7 7 : ; E D 7 = 9 @ A I ; ô I ´ F µ = D ¸ =I ´ F µ ¶ D · K ¸ D K ¹ L E º K ´ » L E ´ K T ´ O E º D L ¼ ´ ½ º L T F E = < 9 7 7 I ;= < 9 7 7 I ; > 7 Á Â ¾ Â ¿ b c g Ê Á b u ` g a ¿ Â ¾ Â ¾ À Á Â À ¾ Ã a b c c u a g` b Ë ` u Ù Í f a a a f ` Á ¿ Æ Á Ã ¾ ¾ g a ` ` ` g Á Á Å Á Æ ¾ Æ Ä Â¾ Á Ç À Â õ É ¾ ¾ Â Â Â ¾ ¾ c b ` g e a b b c g a c a f ` g b ` v ` ` ¾ b g u g d e` b Ë g u Ù Í e a a a e e b c b g a b g b Å ¾ Á ¾ Å b ` e e a b g a u a a� Î � k r n Î r � Ï j c b a b a c g ` e v g u b g b v d f b b ` ` f a g a u v d e e g c ` v e v b a c aÐ Ñ Ò Ò Ó Ô Õ Ö × Ø v g t ` a u t v a ` t e v u t f b t g a t b u u b t u g b t u a e t ` d v t g g t g a t `Ù Ú Û t f b f t a a a t b u a t a a a t f f c t e e f t d v b t e e f t b u a t v ` ` t e d d t b u a t f a d t a a a t d c c t d ` v t v u a t e c b t b u a t v e u t v g aÜ Ý Þ ß c ` a b a c c ` e v a f b g b v g v ` v ` ` u a c u u d d c c g c ` v c u ` v u bà Ü Ý Þ ß v e t v a ` a a a v f t ` ` a a v e t a ` a a ` a a v e t ` d e t g ` a a d d t b a d f t u v d t c v e t b ` a a ` a a v e t u v e t b¡ � � á ¥ â � ã § ä � � ¦ ` a a a ` a c d a a c d c a b a u ` c c a a c g f då æ ç è é ê ë ç ì í î ï ç ð c t ` a a a b t v a g t a a a c t v ` c t e a ` ` t d a ` b t u ` t f c t d a a c t u c t dI ´ F µ ¶ D · K : L F G ñ T º T ò K D ó 7 < 9 7 7 I ; E D 7 @ 9 @ A I ; ô I ´ F µ = D ¸ =I ´ F µ ¶ D · K ¸ D K ¹ L E º K ´ » L E ´ K T ´ O E º D L ¼ ´ ½ º L T F E 7 @ 9 7 7 I ;7 @ 9 7 7 I ; @ ¾ a a u Å b c e ` a b g u f Á a a v ¾ Æ Á Ä Ã ¾ Á Â Á Ã Ä Æ À ÀÂ Ä Ç ¾ Æ õ É Ã Â Á Â Ê À Á Ä Á ¾ ¾ a Á Æ ¿ ¾ À ¾ Á Â ¾ ¿ ` c b g e ¾ Ã a Á Ã ¿ Æ Æ ÃÂ Ä Ç À Â õ É ¾ Â Â Â Â ¾ Â ¾ Á Ä Â ¾ ¾ Â Á Æ Á Ä Á ¿ Â ¾ Á Å Á À Á ¾ Ä Â Á Æ Ä Æ Á ÅÂ Ä Ç Ä Æ õ É Ê Â Á Â ¾ ¾ e b c u d a b g v e ` e a ` c ` c b g ` ` b a b e e u c v� Î � k r n Î r � Ï j c a ` g a c u ` d v u c c ` a ` a a b c a e ` g a u a g v v e e u u a ` a f a b ` u fÐ Ñ Ò Ò Ó Ô Õ Ö × Ø d u t f b t v ` ` t g a ` t d v u t ` c t ` a e a ` b b d a g t e v a t c u t ` aÙ Ú Û t f u a t b u a t u a a t a a a t f v u t u e c t v d u t f a u t a a a t v f v t u f f t f u a t u d c t a a a t f d ` t d ` f t v f d t d a v t a a a t v e v t v e dÜ Ý Þ ß c a ` g a c u ` f v g a c a a v d f b f e ` g a g f g d v c e u g a ` a c d b ` a fà Ü Ý Þ ß ` a a ` a a ` a a a ` a a v g t g v d t e v e t d a v d t u v a t a ` a a ` a a a v g t a v d t a v e t v v d t b a v f t a v f t f¡ � � á ¥ â � ã § ä � � ¦ a a a a a ` ` c ` a ` u c a a a c ` c a ` a c b u aå æ ç è é ê ë ç ì í î ï ç ð a a a a a u t e ` t g c t b a ` t u ` a t a a a a e t a b t a c t ` ` t d a c t a b t c

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 M
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

N/S: Hill Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � �� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 M
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

N/S: Hill Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � �� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # w x y z { | } ~ ~ � � � � � � � p � o � � o � � � j � � w x y z { | } ~ ~ � � � � � � � � � � � � � � � � � � � w x y z { | } ~ ~ � � � � � � � p � o � � o � � � j � � w x y z { | } ~ ~ � � � � � � � � � � � � � � �� � �   ¡ � ¢ £ ¤ � � � ¥ ¦ § ¦ ¨ £ � © ª « ¬ ª ª ¤  � � ª ® ¬ ¯ ° ¤  ± � � �   ² � ³ ²I ´ F µ ¶ D · K ¸ D K ¹ L E º K ´ » L E ´ K T ´ O E º D L ¼ ´ ½ º L T F E 7 8 9 B 7 : ;7 8 9 B 7 : ; ? 7 7 7 ? A < 7 > Ä a b ` f a b c a u e ¾ Ê ¿ Ä Â Á Â ¿ Ä À ÄÂ Ã Ç Ä Æ È É ¾ Â ¾ ¾ Â ¾ Á Å Á Á Ä Ä Â Á À ¿ Ä À g a ¾ ¾ u ` e f c a ` f u g c ga d Ë a a Ì Í a a a a a f ` d g c a ` v g Å ¾ ` v d g a ca d Ë ` u Ì Í u ` a a e g ` v b b a ` v d c ` ¿ ¾ Á ` f ` ¿ a ` d v g a c� Î � k r n Î r � Ï j b ` b ` a b g b g d a d ` c a d g u ` u e ` e a c f c b f ` v ` e ` f e d ` e f gÐ Ñ Ò Ò Ó Ô Õ Ö × Ø d f t u d t c g t b a b t d v u t e ` t u a g a t u ` e t b g c t b a g t b v c t e b t ` a t `Ù Ú Û t u b u t u a a t b u a t a a a t u a a t f u a t v a b t d ` c t a a a t d v u t g e v t u a a t e e f t a a a t d g ` t e e f t v ` f t e e f t b u a t v c b t v e gI ´ F µ ¶ D · K : L F G ñ T º T ò K D ó = 7 9 7 7 : ; E D 7 = 9 @ A I ; ô I ´ F µ = D ¸ =I ´ F µ ¶ D · K ¸ D K ¹ L E º K ´ » L E ´ K T ´ O E º D L ¼ ´ ½ º L T F E = < 9 7 7 I ;= < 9 7 7 I ; 8 7 Á Â Ê ¿ b b b Ê Á b c v g a Æ Â Ê ¾ À ¾ Ê Ê ¾ Ã a b b v g d e` b Ë ` u Ù Í f a a a f ` Á Æ Ä Á ¿ Â ¾ c a d ` c Á ¾ Ê Á Ä ¾ Æ ¾ ¿¾ Á Ç À Â õ É ¾ ¾ Â Â Â ¾ ¾ c b a f e a b ` e g a c a f ` g b a d ` ` ¾ b c g g e d` b Ë g u Ù Í e a a a e e b b g g a b c g Ã ¾ ¾ ¾ Å b a f e a b c ` g d b� Î � k r n Î r � Ï j c ` a b a c c ` e v a f b g b v g v ` v ` ` u a c u u d d c c g c ` v c u ` v u bÐ Ñ Ò Ò Ó Ô Õ Ö × Ø v c t v a e t ` a ` t f v u t e b t u a t b u g t c b t v g b t v a e t b d v t ` g t e a t `Ù Ú Û t f a u t a a a t b u a t a a a t f u a t e e f t d v c t e e f t b u a t v ` c t e f v t b u a t f u a t a a a t f v u t d a e t v u ` t e c b t b u a t v f a t v g eI ´ F µ ¶ D · K : L F G ñ T º T ò K D ó 7 < 9 7 7 I ; E D 7 @ 9 @ A I ; ô I ´ F µ = D ¸ =I ´ F µ ¶ D · K ¸ D K ¹ L E º K ´ » L E ´ K T ´ O E º D L ¼ ´ ½ º L T F E 7 @ 9 7 7 I ;7 @ 9 7 7 I ; @ ¾ a a u Å b c a ` a b c v e Á a a d ¾ Ä b c f ` b a b e c u ` ua g Ë ` u Ù Í f a Á Á Ä Â Á Æ À ¾ Á ¾ Æ ` c Á Ä ¾ ¾ ¿ a Á Ã Â Æ Ä ÃÂ Ä Ç À Â õ É ¾ Â Â Â Â ¾ Â ¾ Á À Å ¾ ¾ a b u a g b ¿ Â ¾ Á Å Á Á Ã ¾ Ä Â Á Ä Ê Æ Á ¾Â Ä Ç Ä Æ õ É Ê Â Á Â ¾ ¾ u b c b d a b g u u ` e a ` b ` c b c ` ` b a b u e u b g� Î � k r n Î r � Ï j c a ` g a c u ` f v g a c a a v d f b f e ` g a g f g d v c e u g a ` a c d b ` a fÐ Ñ Ò Ò Ó Ô Õ Ö × Ø d u t f b t v ` ` t g a ` t f v u t b c a u f t g ` b t d b v t d a g t e v a t b u t b aÙ Ú Û t f u a t b u a t u a a t a a a t f v u t u c ` t v f v t e d b t a a a t v f u t u e c t f u a t u d c t a a a t f d c t d u f t v f ` t d g g t a a a t v e ` t v e c

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 M
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

N/S: Hill Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 �� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 * ' + , # & , % - . ) / # 0 1 & - % 2 3 2 # 4 & 5 # $ 67 8 9 7 7 : ; 7 7 7 7 7 = 7 7 7 7 7 7 7 = 8 7 7 = >7 8 9 = A : ; = 7 7 7 7 > = 7 = 7 7 7 7 B = 7 = A7 8 9 B 7 : ; 7 = 7 7 7 > < 7 7 = 7 7 = = = 7 7 < @7 8 9 @ A : ; 7 7 7 7 7 B 7 7 7 7 7 7 7 = A 7 7 = >C D E F G = = 7 7 7 < H B 7 = = 7 7 < B ? = 7 8 A7 > 9 7 7 : ; 7 7 7 7 7 = @ 7 7 7 7 7 7 7 = 7 7 7 < @7 > 9 = A : ; 7 7 7 7 7 = B < 7 = 7 < 7 7 = = 7 7 < H7 > 9 B 7 : ; = 7 7 7 7 = 7 7 7 = 7 7 7 7 = A 7 7 < 87 > 9 @ A : ; = = 7 7 7 = B 7 7 = 7 = 7 7 = A 7 7 B <C D E F G < = 7 7 7 A 7 < 7 B 7 B 7 7 A = 7 7 = = <7 H 9 7 7 : ; 7 7 7 7 7 = 8 7 7 7 7 7 7 = = < 7 7 B 77 H 9 = A : ; 7 7 7 7 7 = = 7 7 = 7 7 7 < = B 7 7 < 87 H 9 B 7 : ; 7 7 7 7 7 = = 7 7 7 7 7 7 = = 7 7 7 < <7 H 9 @ A : ; 7 7 7 7 7 = B = 7 7 7 7 7 7 H 7 7 < BC D E F G 7 7 7 7 7 A < = 7 = 7 7 7 @ @ @ 7 7 = 7 <= 7 9 7 7 : ; 7 7 7 7 7 = 7 7 7 7 7 7 7 7 = < = 7 < B= 7 9 = A : ; 7 7 7 7 7 A 7 7 7 7 7 7 7 = 7 7 7 = A= 7 9 B 7 : ; 7 7 7 7 7 H 7 7 7 7 7 7 = = 7 7 7 < 7= 7 9 @ A : ; 7 7 7 7 7 H 7 7 7 7 7 7 7 = @ 7 7 < BC D E F G 7 7 7 7 7 B B 7 7 7 7 7 7 = @ ? = 7 > == = 9 7 7 : ; 7 7 7 7 7 8 = 7 = 7 7 7 = ? 7 7 = ?= = 9 = A : ; 7 7 7 7 7 = @ 7 7 = 7 7 7 = H 7 7 < A= = 9 B 7 : ; 7 7 7 7 7 = < 7 7 = 7 7 7 7 > 7 7 < == = 9 @ A : ; 7 7 7 7 7 H 7 7 = 7 < 7 B = 7 = 7 < ?C D E F G 7 7 7 7 7 @ < = 7 @ 7 < 7 A B B = 7 > >= < 9 7 7 I ; = 7 7 7 7 = < 7 7 7 7 = 7 7 @ 7 7 = >= < 9 = A I ; 7 7 7 7 7 = = 7 7 < 7 = 7 = H 7 7 < @= < 9 B 7 I ; 7 7 7 7 7 8 7 7 7 7 7 7 7 = = 7 7 = >= < 9 @ A I ; 7 7 7 7 7 > 7 7 = 7 7 7 7 H 7 7 = >C D E F G = 7 7 7 7 B > 7 7 B 7 < 7 = B B 7 7 8 >7 = 9 7 7 I ; 7 7 7 7 7 = A 7 7 7 7 7 7 = = 7 7 7 < ?7 = 9 = A I ; 7 7 7 7 7 ? 7 7 = 7 7 7 7 H 7 7 = ?7 = 9 B 7 I ; 7 7 7 7 7 = 7 7 7 7 7 7 7 7 ? = 7 = 87 = 9 @ A I ; 7 7 7 7 7 H 7 7 7 7 7 7 7 A 7 7 = @C D E F G 7 7 7 7 7 @ 7 7 7 = 7 7 7 = B 7 = 7 8 B7 < 9 7 7 I ; 7 7 7 7 7 = 7 7 7 7 7 7 7 7 8 7 7 = 87 < 9 = A I ; 7 7 7 7 7 @ 7 7 7 7 7 7 7 > 7 7 = <7 < 9 B 7 I ; = 7 7 7 = = @ 7 7 7 = 7 7 7 ? 7 7 < B7 < 9 @ A I ; = 7 7 7 7 = 7 = 7 7 7 7 7 7 > 7 7 < 7C D E F G < 7 7 7 = B > = 7 7 = 7 7 7 < H 7 7 8 <7 B 9 7 7 I ; = 7 7 7 7 = 7 = 7 = 7 7 7 7 ? = 7 < 77 B 9 = A I ; 7 7 7 7 7 > 7 7 7 7 7 7 7 @ 7 7 = <7 B 9 B 7 I ; = 7 7 7 7 A = 7 = 7 7 7 7 H 7 7 = 87 B 9 @ A I ; 7 7 7 7 7 > = 7 = = 7 7 7 @ 7 7 = AC D E F G < 7 7 7 7 B = B 7 B = 7 7 7 < B = 7 ? @7 @ 9 7 7 I ; 7 7 7 7 7 ? 7 7 = 7 7 7 = = 7 7 7 = >7 @ 9 = A I ; 7 7 7 7 7 < = 7 = 7 7 7 7 A = 7 = 77 @ 9 B 7 I ; 7 7 7 7 7 < 7 7 7 7 7 7 7 A 7 7 87 @ 9 @ A I ; 7 7 7 7 = B 7 7 = 7 7 7 7 = 7 7 7 = AC D E F G 7 7 7 7 = = B = 7 B 7 7 7 = B 7 = 7 A 7

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 M
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

N/S: Hill Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 �� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # w x y z { | } ~ ~ � � � � � � � p � o � � o � � � j � � w x y z { | } ~ ~ � � � � � � � � � � � � � � � � � � � w x y z { | } ~ ~ � � � � � � � p � o � � o � � � j � � w x y z { | } ~ ~ � � � � � � � � � � � � � � �� � �   ¡ � ¢ £ ¤ � � � ¥ ¦ § ¦ ¨ £ � © ª « ¬ ª ª ¤  � � ª ® ¬ ¯ ° ¤  ± � � �   ² � ³ ²I ´ F µ ¶ D · K ¸ D K ¹ L E º K ´ » L E ´ K T ´ O E º D L ¼ ´ ½ º L T F E 7 > 9 = A : ;7 > 9 = A : ; 7 7 7 7 7 7 = B Á a ` u ¾ Â Á Â À a ` ` a a ` ` b va d Ë c a Ì Í ¾ ¾ Æ ¾ ÆÂ Å Ç Ä Æ È É ¾ ¾ a a Á a ` c a a ` c ` a ` a b a ` u a a ` u À ÁÂ Ê Ç Â Â È É Â Â Â Â Â Â ¾ Ã Â Â ¾ Ã Â Â Â Â Â ¾ ` b a a ` c c a� Î � k r n Î r � Ï j b ` a a c a u c b a u u c a c a e ` u c a a u g ` ` dÐ Ñ Ò Ò Ó Ô Õ Ö × Ø e e t f c c t c a a a v e t g c t e a u a a u a a ` t v v d t ` a aÙ Ú Û t u a a t b u a t a a a t a a a t c f u t a a a t f f v t b u a t a a a t d a v t f u a t a a a t c f u t a a a t u a a t b u a t d d c t a a a t a a a t v a a t v b bI ´ F µ ¶ D · K : L F G ñ T º T ò K D ó = 7 9 7 7 : ; E D 7 = 9 @ A I ; ô I ´ F µ = D ¸ =I ´ F µ ¶ D · K ¸ D K ¹ L E º K ´ » L E ´ K T ´ O E º D L ¼ ´ ½ º L T F E = = 9 = A : ;= = 9 = A : ; 7 7 7 7 7 7 ¾ Ä Â Â ¾ Ä ¾ Â Â Â ¾ ¾ Ê Â Â ¾ Â Á Æ¾ ¾ Ç À Â È É Â Â Â Â Â Â ¾ Á Â Â ¾ Á ¾ Â Â Â ¾ Â Å Â Â Å Á ¾¾ ¾ Ç Ä Æ È É Â Â Â Â Â Â Ê Â Â Ê ¾ Â Á Â À À ¾ Â ¾ a ¾ Ä Á ¿¾ Á Ç Â Â õ É ¾ Â Â Â ¾ a ` b a a ` b a a ` a ` a g a a g ` d� Î � k r n Î r � Ï j ` a a a ` a g f a a g f c a c a e g c ` ` a c e v aÐ Ñ Ò Ò Ó Ô Õ Ö × Ø ` a a a a a a ` a a a a u a a u a a ` ` t ` d e t ` b t d aÙ Ú Û t b u a t a a a t a a a t a a a t b u a t a a a t d c v t a a a t a a a t d c v t f u a t a a a t c f u t a a a t u a a t c c c t f f u t b u a t a a a t e g c t d e uI ´ F µ ¶ D · K : L F G ñ T º T ò K D ó 7 < 9 7 7 I ; E D 7 @ 9 @ A I ; ô I ´ F µ = D ¸ =I ´ F µ ¶ D · K ¸ D K ¹ L E º K ´ » L E ´ K T ´ O E º D L ¼ ´ ½ º L T F E 7 < 9 = A I ;7 < 9 = A I ; 7 7 7 7 7 7 @ 7 7 @ 7 7 7 7 7 7 Å Â Â Å ¾ ÁÂ Á Ç À Â õ É ¾ Â Â Â ¾ ¾ ¾ Ä Â Â ¾ Æ Â ¾ a a ¾ a e a a e Á ÀÂ Á Ç Ä Æ õ É ¾ Â Â Â ¾ Â ¾ Â ¾ a ` ` a a a a a a d a a d b aa c Ë a a Ù Í ` a a a ` a ` a ` a ` ` ¾ ¾ a f b a� Î � k r n Î r � Ï j c a a a c ` c d b a g ` ` ` a a b a b d ` a b v f uÐ Ñ Ò Ò Ó Ô Õ Ö × Ø ` a a a a a b t g v b t f g t v a u a u a a a a v e t e c t g aÙ Ú Û t f u a t a a a t a a a t a a a t f u a t b u a t e f v t u a a t a a a t e d c t b u a t b u a t a a a t a a a t u a a t a a a t d f u t b u a t a a a t v a e t d ` u

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 M
Site Code : TBA
Start Date : 9/28/2012
Page No : 1

N/S: Hill Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � ö � ÷ 
 �� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # ø ) ù ú * ' + , # & , % - . ) / # ø ) ù ú * ' + , # & , % - . ) / # ø ) ù ú * ' + , # & , % - . ) / # ø ) ù ú 3 2 # 4 & 5 # $ 67 8 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 8 9 = A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 = 7 7 =7 8 9 B 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 8 9 @ A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7C D E F G 7 7 7 7 7 7 7 7 7 7 7 7 7 = 7 7 =7 > 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 > 9 = A : ; 7 7 7 7 7 = 7 7 7 7 7 7 7 7 7 7 =7 > 9 B 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 > 9 @ A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7C D E F G 7 7 7 7 7 = 7 7 7 7 7 7 7 7 7 7 =7 H 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 H 9 = A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 H 9 B 7 : ; 7 7 7 7 7 7 7 7 7 7 7 = 7 7 7 7 =7 H 9 @ A : ; 7 7 7 7 7 7 7 7 7 7 7 = 7 7 7 7 =C D E F G 7 7 7 7 7 7 7 7 7 7 7 < 7 7 7 7 <= 7 9 7 7 : ; 7 7 7 7 7 = 7 7 7 7 7 7 7 7 7 7 == 7 9 = A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7= 7 9 B 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7= 7 9 @ A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7C D E F G 7 7 7 7 7 = 7 7 7 7 7 7 7 7 7 7 == = 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7= = 9 = A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 = 7 7 == = 9 B 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7= = 9 @ A : ; 7 7 7 7 7 = 7 7 7 7 7 7 7 7 7 7 =C D E F G 7 7 7 7 7 = 7 7 7 7 7 7 7 = 7 7 <= < 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7= < 9 = A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7= < 9 B 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7= < 9 @ A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7C D E F G 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 = 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 = 7 7 =7 = 9 = A I ; 7 7 7 7 7 7 7 7 7 7 7 = 7 7 7 7 =7 = 9 B 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 = 9 @ A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7C D E F G 7 7 7 7 7 7 7 7 7 7 7 = 7 = 7 7 <7 < 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 < 9 = A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 < 9 B 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 < 9 @ A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7C D E F G 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 B 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 B 9 = A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 B 9 B 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 B 9 @ A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7C D E F G 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 @ 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 = 7 7 =7 @ 9 = A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 @ 9 B 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 @ 9 @ A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7C D E F G 7 7 7 7 7 7 7 7 7 7 7 7 7 = 7 7 =

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 M
Site Code : TBA
Start Date : 9/28/2012
Page No : 2

N/S: Hill Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � ö � ÷ 
 �� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # ø ) ù ú * ' + , # & , % - . ) / # ø ) ù ú * ' + , # & , % - . ) / # ø ) ù ú * ' + , # & , % - . ) / # ø ) ù ú 3 2 # 4 & 5 # $ 67 A 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 A 9 = A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 A 9 B 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 A 9 @ A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7C D E F G 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7J K F L M C D E F G 7 7 7 7 7 B 7 7 7 7 7 B 7 @ 7 7 = 7: N N K O P Q 7 7 7 7 7 = 7 7 7 7 7 7 7 = 7 7 7 = 7 7 7 7C D E F G Q 7 7 7 7 7 B 7 7 7 7 7 7 B 7 7 @ 7 7 7� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # ø ) ù ú } ~ ~ � � � � � � � p � o � � o � � � j � � û j ü s } ~ ~ � � � � � � � � � � � � � � � � � � � ý � þ ÿ } ~ ~ � � � � � � � p � o � � o � � � j � � û j ü s } ~ ~ � � � � � � � � � � � � � � �� � �   ¡ � ¢ £ ¤ � � � ¥ ¦ § ¦ ¨ £ � © ª « ¬ ª ª ¤  � � ª ® ¬ ¯ ° ¤  ± � � �   ² � ³ ²I ´ F µ ¶ D · K ¸ D K ¹ L E º K ´ » L E ´ K T ´ O E º D L ¼ ´ ½ º L T F E 7 H 9 7 7 : ;7 H 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 H 9 = A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 H 9 B 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 ¾ ¾ a a a a a ¾Â Ê Ç Ä Æ È É Â Â Â Â Â Â Â Â Â Â Â Â Â ¾ ¾ Â Â Â Â Â ¾� Î � k r n Î r � Ï j a a a a a a a a a a a a a b b a a a a a bÐ Ñ Ò Ò Ó Ô Õ Ö × Ø a a a a a a a a a a a ` a a a a a aÙ Ú Û t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t u a a t u a a t a a a t a a a t a a a t a a a t a a a t u a aI ´ F µ ¶ D · K : L F G ñ T º T ò K D ó = 7 9 7 7 : ; E D 7 = 9 @ A I ; ô I ´ F µ = D ¸ =I ´ F µ ¶ D · K ¸ D K ¹ L E º K ´ » L E ´ K T ´ O E º D L ¼ ´ ½ º L T F E = = 9 7 7 : ;= = 9 7 7 : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7= = 9 = A : ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ¾ Â Â ¾ ¾¾ ¾ Ç À Â È É Â Â Â Â Â Â Â Â Â Â Â Â Â Â Â Â Â Â Â Â Â¾ ¾ Ç Ä Æ È É Â Â Â Â Â Â ¾ Â Â ¾ Â Â Â Â Â Â Â Â Â Â ¾� Î � k r n Î r � Ï j a a a a a a ` a a ` a a a a a a ` a a ` bÐ Ñ Ò Ò Ó Ô Õ Ö × Ø a a a a a ` a a a a a a a a a ` a a a aÙ Ú Û t a a a t a a a t a a a t a a a t a a a t a a a t b u a t a a a t a a a t b u a t a a a t a a a t a a a t a a a t a a a t a a a t b u a t a a a t a a a t b u a t u a aI ´ F µ ¶ D · K : L F G ñ T º T ò K D ó 7 < 9 7 7 I ; E D 7 @ 9 @ A I ; ô I ´ F µ = D ¸ =I ´ F µ ¶ D · K ¸ D K ¹ L E º K ´ » L E ´ K T ´ O E º D L ¼ ´ ½ º L T F E 7 B 9 = A I ;7 B 9 = A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 B 9 B 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 B 9 @ A I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 @ 9 7 7 I ; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ¾ Â Â ¾ ¾� Î � k r n Î r � Ï j a a a a a a a a a a a a a a a a ` a a ` `Ð Ñ Ò Ò Ó Ô Õ Ö × Ø a a a a a a a a a a a a a ` a a a aÙ Ú Û t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t a a a t b u a t a a a t a a a t b u a t b u a

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 MM
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

N/S: Hill Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	b a a a a g ` ` a b a ` a c b e ` a f fh i j k l m n j o p q r j s ` t f a a a a ` t g ` t b a b t f a b a b t b ` a t d a ` t b� � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � �  � � 	 � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � � �� � � � ! 
 � 	" # $ % # & ' ( ) * ' + , # & , % - . ) / # w x y z { | } ~ ~ � � � � � � � p � o � � o � � � j � � w x y z { | } ~ ~ � � � � � � � � � � � � � � � � � � � w x y z { | } ~ ~ � � � � � � � p � o � � o � � � j � � w x y z { | } ~ ~ � � � � � � � � � � � � � � �� � �   ¡ � ¢ £ ¤ � � � ¥ ¦ § ¦ ¨ £ � © ² ² ¬ ª ª ¤  � � ª ² ¬ ¯ ° �  ± � � �   ² � ³ ²I U G V W E X K Y E K Z L F [ K U \ L F U K T U O F [ E L ] U ^ [ L T G F 7 7 8 ? 9 : ;7 7 8 ? 9 : ; ¾ À Á Á Â ¾ Ã d b u g e a b e d g ¾ u a ` a ` a b a g d a b b b u ` f` ` Ë g u Ì Í ` c ` a a ` g c b g f e a b u e f ` g a ` b ¾ ¾ Á Á Ã Á Ä Ã¾ Á Ç Â Â õ É ¾ À Â Â Â ¾ À Ä Á Ä Ã Å Â Á Æ Ê ¾ ¾ Â Ê Â Á Â v b b u ¾ Á a b g e Æ À Å¾ Á Ç ¾ Æ õ É Æ À a a d ¾ ¾ Á ¿ À Ê a Á Å À Ê Â À Â ¾ Á ¿ Á ¾ Æ Ã Â Á Á Å Æ À ¾� Î � k r n Î r � Ï j g g e b a u b b e _ ` _ _ a b ` _ ` c c d _ a a _ ` e f d c g h _ d c ` b f d a _ _ eÐ Ñ Ò Ò Ó Ô Õ Ö × ØÙ Ú Û t d g e t u a a t b u a t a a a t f e u t u v ` t v e ` t d a e t a a a t v g b t f a u t u a a t u d c t a a a t e f u t d ` d t v u v t f u a t a a a t v u g t v d cÜ Ý Þ ß g b e b a u a b e v v c b d a ` a g f c a b b ` a u c c g d u d c e a v b d b a f dà Ü Ý Þ ß v u t u ` a a ` a a a v e t b ` a a v d t b v e t e a v d t b v e t d ` a a ` a a a v d t ` v g t g v d t u ` a a a v d t g v d t c¡ � � á ¥ â � ã § ä � � ¦ b a a a b a ` d ` a ` v ` a a a ` b ` c a a ` u c få æ ç è é ê ë ç ì í î ï ç ð g t u a a a c t d a ` t d c t g a ` t d c t b a a a ` t v u t e ` t u a a ` t e ` t f

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 MM
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

N/S: Hill Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/ A. Siu i j k l m n o j p q r s t u v w j nx p y y z r j s s r{ j k | } k j r ~ v w m s x p � ~ � w � � � k l r s � � �{ j k | � w n r x p y y z r j s s r{ j k | z k l r ~ v w m s x p � ~ � w � � � k l r s � � �{ j k | � s n r� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � �   ¡ ¢ £ � � � ¤ £ ¥ ¥ ¦ � ¦ � ¤ � ¢ £ � ¢ § � ¤ � ¥� � � � ¤   ¡ � ¥ � ¥ � � � £ ¨ � ¨ � ¦ � ¥ � � © £ � ¥ © � ¤ � §� � � ¥ �   ¡ � £ £ £ � § £ ¤ � ¦ � ¨ � ¤ � ¢ £ � � § � ¤ � §� � � ¨ ¤   ¡ � £ � � � ¥ £ ¨ £ ¤ � ¦ � ¨ � � � £ � § ¢ � ¤ � �ª « ¬  ® ¨ ¦ ¤ ¦ � ¥ © ¢ ¦ ¦ £ � � £ £ £ � © � ¨ ¤ § ¨ � ¥ £ � £ � ¨ �� £ � � � ¯ ¡ � ¥ � � � ¨ £ ¨ £ § � � � � ¢ � ¢ £ £ ¤ � £ � ¤ ¥ ¥� £ � � ¤ ¯ ¡ ¤ ¥ � � � � £ ¤ § ¢ � ¢ � ¥ � ¦ £ � ¤ © � ¤ £ ¦� £ � ¥ � ¯ ¡ § � � � £ £ £ £ ¨ � § £ ¨ � � ¨ £ � ¢ � ¥ � ¨ § ¦� £ � ¨ ¤ ¯ ¡ § � ¥ � ¤ £ ¤ � § � £ � £ � � ¨ £ £ ¢ � � � ¤ ¥ ¤ª « ¬  ® ¥ ¨ ¨ ¥ � £ £ ¢ © ¥ £ ¢ � ¥ � ¥ � § � ¨ ¥ § © § ¨ ¥ � £ � § �� � � � � ¯ ¡ © � � � ¥ £ � ¦ ¦ � ¤ � £ � � � £ ¥ ¥ � ¨ � ¨ § ¢� � � � ¤ ¯ ¡ ¦ � ¥ � ¢ £ £ ¢ ¦ � ¨ � ¨ � � ¥ £ ¥ � � £ � ¤ � ©� � � ¥ � ¯ ¡ � £ � � � § £ ¨ ¦ � £ � ¦ � ¥ � © £ ¥ £ � ¨ � ¤ ¨ �� � � ¨ ¤ ¯ ¡ � � � � � ¥ £ £ � ¢ � ¦ � ¨ � � ¤ £ � £ � ¨ � ¨ ¢ ¦ª « ¬  ® ¥ ¤ ¥ ¤ � £ ¥ ¢ � � ¥ ¥ � £ � � � ¥ � ¨ ¤ ¢ � § ¤ ¨ � £ � ¨ ¥° ±  ² ³ ª « ¬  ® � � ¤ � £ � ¨ � § £ £ § ¨ � § ¥ � © ¥ ¦ ¨ § � � ¥ ¥ £ ¦ £ ¦ � £ ¢ £ ¦ � ¦ ¥  ´ ´ ± µ ¶ · § � ¸ ¦ § ¸ ¤ ¢ ¸ ¢ � £ ¸ © ¢ ¨ ¸ ¤ £ ¸ § � ¤ © ¸ ¤ ¨ ¸ © ¥ © ¸ § � ¨ ¸ ¦ ¢ � ¸ ¢ ¨ ¸ ¤ � ¸ �ª « ¬  ® · � ¸ ¢ � ¸ £ � ¸ £ � � ¸ ¥ ¨ ¦ ¸ � � ¸ ¥ � � ¸ £ � ¸ � � ¸ § � £ ¸ £ ¨ £ ¸ ¦ £ ¸ � �x p y y z r j s s r{ j k | } k j r ~ v w m s x p � ~ � w � � � k l r s � � �{ j k | � w n r x p y y z r j s s r{ j k | z k l r ~ v w m s x p � ~ � w � � � k l r s � � �{ j k | � s n r� � � � � � � � � � � � � � � � � � � � � � ¹ º » ¼ ½ ¾ ¿ À À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Ê Í Î Ï Ð Ñ Ë ¹ º » ¼ ½ ¾ ¿ À À Á Â Ã Ä Å Æ Ò Ó Ô Õ Ä Â Õ Ö × Ø Ù Ú Ä ¹ º » ¼ ½ ¾ ¿ À À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Ê Í Î Ï Ð Ñ Ë ¹ º » ¼ ½ ¾ ¿ À À Á Â Ã Ä Å Æ Û Ü Ý Þ ß à Ý á âã ä á å æ à ç è é Ü á â ê ë ì ë í è à î ï ï ð ñ ñ é ò Ý à ñ ï ð ó ô ã ò õ ã ä á å ï à ö ï¯ ÷  ø ù « ú ± û « ± ü ² ¬ ý ± ÷ þ ² ¬ ÷ ± ÿ ÷ µ ¬ ý « ² � ÷ � ý ² ÿ  ¬ � £ � ¨ ¤ ¯ ¡� £ � ¨ ¤ ¯ ¡ § � � � � � � � � � � � � � 	 � � 
 � � � 	 
 
  � � � 
 � � � � �� � � � � � � � � � �  � 
 � � � � 
 � � � � 
 � � � � � � � � 	 � � � �� � � � � � � � � � � � � 
 
  � � 
 � � � � 	 � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � 
 � 
 � � � 
 � � � 	 �Ì � Ë � � � � � Î  Ð � � � � � � � 
 �  � 
 � 
 �  �  � � � � � � 
  � �  
 � � � � � � 
 � 
 � � 
! " # # $ % & ' ( ) � � * � � � � * � � 
 * �  � * 
 � * 
 � � � * � � * � � � *  � � * �  � * � � � * �� + , * � � � * � � � * � � � * � � � * � 
 � * �  � *  
 � * � � � * � � � *  � � * � � � * 
 � � * � � � * � � � * � � � * � � � *   
 *  � � * 
 � � *  �  *  � 


PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 MM
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

N/S: Hill Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/ A. Siu i j k l m n o j p q r s t u x s w - � . s ~ p / y s nx p y y z r j s s r{ j k | } k j r ~ v w m s x p � ~ � w � � � k l r s � � �{ j k | � w n r x p y y z r j s s r{ j k | z k l r ~ v w m s x p � ~ � w � � � k l r s � � �{ j k | � s n r� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � �   ¡ � � � � � ¤ � � � � � � � £ � � ©� � � � ¤   ¡ � � � � � ¥ � � � � � � � ¥ � � ¦� � � ¥ �   ¡ � � � � � ¥ � � � � � � � ¨ � � ¢� � � ¨ ¤   ¡ � � � � � ¤ � � � � � � � ¢ � � � §ª « ¬  ® £ � � � � � ¦ � � � � � � £ � § � � ¨ �� £ � � � ¯ ¡ � � � � � ¤ � � � � � � � � � � ¤� £ � � ¤ ¯ ¡ � � � � � ¤ � � � � � � � � � � ¤� £ � ¥ � ¯ ¡ � � � � � ¤ � � � � � � � � � � ¤� £ � ¨ ¤ ¯ ¡ � � � � � £ � � � � � � � � � � ¤ª « ¬  ® � � � � � � © � � � � � � � � � � £ �� � � � � ¯ ¡ � � � � � £ � � � � � � � � � � ¥� � � � ¤ ¯ ¡ � � � � � � � � � � � � � � � � £� � � ¥ � ¯ ¡ � � � � � � � � � � � � � ¥ � � ¥� � � ¨ ¤ ¯ ¡ � � � � � ¦ � � � � � � � ¥ � � ¢ª « ¬  ® � � � � � § � � � � � � � § � � � ©° ±  ² ³ ª « ¬  ® £ � � � � ¨ � � � £ � � � ¥ £ ¦ � � © ©  ´ ´ ± µ ¶ · � � � � � � � ¢ © ¸ ¦ £ ¸ ¨ � ¦ ¦ ¸ © � ¥ ¥ ¸ ¥ � � � § ¦ ¸ © ¥ ¸ ¥ �ª « ¬  ® · £ ¸ ¦ � � � � ¤ ¥ ¸ £ � ¸ ¥ � £ ¸ ¦ � � ¸ ¥ � ¥ ¸ ¢ ¥ ¥ ¸ § � ¸ ¥ �x p y y z r j s s r{ j k | } k j r ~ v w m s x p � ~ � w � � � k l r s � � �{ j k | � w n r x p y y z r j s s r{ j k | z k l r ~ v w m s x p � ~ � w � � � k l r s � � �{ j k | � s n r� � � � � � � � � � � � � � � � � � � � � � ¹ º » ¼ ½ ¾ ¿ À À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Ê Í Î Ï Ð Ñ Ë ¹ º » ¼ ½ ¾ ¿ À À Á Â Ã Ä Å Æ Ò Ó Ô Õ Ä Â Õ Ö × Ø Ù Ú Ä ¹ º » ¼ ½ ¾ ¿ À À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Ê Í Î Ï Ð Ñ Ë ¹ º » ¼ ½ ¾ ¿ À À Á Â Ã Ä Å Æ Û Ü Ý Þ ß à Ý á âã ä á å æ à ç è é Ü á â ê ë ì ë í è à î ï ï ð ñ ñ é ò Ý à ñ ï ð ó ô ã ò õ ã ä á å ï à ö ï¯ ÷  ø ù « ú ± û « ± ü ² ¬ ý ± ÷ þ ² ¬ ÷ ± ÿ ÷ µ ¬ ý « ² � ÷ � ý ² ÿ  ¬ � � � � �   ¡� � � � �   ¡ � � � � � � � � � � � � � � � � � � � � �� � � � � 0 � � � � � � � � � � � � � � � � � � � � � �� � � � � 0 � � � � � � � � � � � � � � � � � � � � � � � � � � 1 � � � � � � � � � � � � � � � � � � �Ì � Ë � � � � � Î  Ð 
 � � � 
 � � � � � � � � � � � � 
 � � � � 
 � � �! " # # $ % & ' ( ) � � � � � � �  � * � � *  � � � � � � � � �  � � �� + , * � � � * � � � * � � � * � � � * � � � * � � � * � � � * 
 � � * � � � * � � � * 
 � � * � � � * � � � * � � � * 
 � � * � � � * � � � * � � � * � � � * � � � * � � �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 MM
Site Code : TBA
Start Date : 9/29/2012
Page No : 1

N/S: Hill Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/ A. Siu i j k l m n o j p q r s t u o s t n w q t 2 p 3 s nx p y y z r j s s r{ j k | } k j r ~ v w m s x p � ~ � w � � � k l r s � � �{ j k | � w n r x p y y z r j s s r{ j k | z k l r ~ v w m s x p � ~ � w � � � k l r s � � �{ j k | � s n r� � � � � � � � � � � � � � � � � � � � � � 4 � 5 6 � � � � � � � � � � � � � 4 � 5 6 � � � � � � � � � � � � � 4 � 5 6 � � � � � � � � � � � � � 4 � 5 6 � � � � � � � � �� � � � �   ¡ � � � � � � � � � � � � � � � � �� � � � ¤   ¡ � � � � � � � � � � � � � � � � �� � � ¥ �   ¡ � � � � � � � � � � � � � � � � �� � � ¨ ¤   ¡ � � � � � £ � � � � � � � � � � £ª « ¬  ® � � � � � £ � � � � � � � � � � £� £ � � � ¯ ¡ � � � � � � � � � � � � � � � � �� £ � � ¤ ¯ ¡ � � � � � � � � � � � � � � � � �� £ � ¥ � ¯ ¡ � � � � � � � � � � � � � � � � �� £ � ¨ ¤ ¯ ¡ � � � � � � � � � � � � � � � � £ª « ¬  ® � � � � � £ � � � � � � � � � � ¥� � � � � ¯ ¡ � � � � � � � � � � � � � £ � � £� � � � ¤ ¯ ¡ � � � � � � � � � � � � � � � � �� � � ¥ � ¯ ¡ � � � � � � � � � � � � � � � � �� � � ¨ ¤ ¯ ¡ � � � � � � � � � � � � � � � � £ª « ¬  ® � � � � � � � � � � � � � ¥ � � ¤° ±  ² ³ ª « ¬  ® � � � � � ¤ � � � � � � � ¨ � � � �  ´ ´ ± µ ¶ · � � � � � � � � � � � � � � � � � � � � � �ª « ¬  ® · � � � � � ¤ � � � � � � � � � ¨ � � �x p y y z r j s s r{ j k | } k j r ~ v w m s x p � ~ � w � � � k l r s � � �{ j k | � w n r x p y y z r j s s r{ j k | z k l r ~ v w m s x p � ~ � w � � � k l r s � � �{ j k | � s n r� � � � � � � � � � � � � � � � � � � � � � 4 � 5 6 ¿ À À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Ê Í Î Ï Ð Ñ Ë 7 Ð 8 9 ¿ À À Á Â Ã Ä Å Æ Ò Ó Ô Õ Ä Â Õ Ö × Ø Ù Ú Ä : Ù ; < ¿ À À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Ê Í Î Ï Ð Ñ Ë 7 Ð 8 9 ¿ À À Á Â Ã Ä Å Æ Û Ü Ý Þ ß à Ý á âã ä á å æ à ç è é Ü á â ê ë ì ë í è à î ï ï ð ñ ñ é ò Ý à ñ ï ð ó ô ã ò õ ã ä á å ï à ö ï¯ ÷  ø ù « ú ± û « ± ü ² ¬ ý ± ÷ þ ² ¬ ÷ ± ÿ ÷ µ ¬ ý « ² � ÷ � ý ² ÿ  ¬ � £ � � ¤ ¯ ¡� £ � � ¤ ¯ ¡ � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � 	 � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � �Ì � Ë � � � � � Î  Ð � � � � � � 
 � � 
 � � � � � � � � � � �! " # # $ % & ' ( ) � � � � � � � � � � � � � � � � � � � �� + , * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � � � * � 
 �

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 QQ
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Orchard Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	` a b c d e c e d d f a f f d c c g a d f c fh i j k l m n j o p q r j s d t b u t a f t g d f t c f t b d d f t e f t f a t f d d t g a t c f t u d f t b� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ v w x y z { | } } ~ � � � � � � p � o � � o � � � j � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � p � o � � o � � � j � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ © ª « © © � ¬ � � ©  « ª  � ¬ ® � � � � ¯ � ° ¯; ± H ² ³ F ´ K µ F K ¶ L G · K ± ¸ L G ± K U ± P G · F L ¹ ± º · L U H G 8 9 : ? 8 ; <8 9 : ? 8 ; < = D ? > 9 @ 8 B C @ A ? D C C 8 ? B A D @ D > @ 8 = 8 9 = 8 C @ D B = A 8 ? B @ B A B8 9 : 9 C ; < ? D ? C C 8 8 = @ = 9 = ? 9 C 9 8 ? B 8 = @ @ C D B 8 = 8 D B 9 @ > 9 = > = ? A D = 8 8 ?8 C : 8 8 ; < @ A ? A ? D 8 = 8 @ 9 8 9 = @ C 8 9 C > = C ? A D 8 8 = = ? A B @ D B @ @ 8 ? A 8 = 8 C @8 C : = C ; < ? = ? D ? D 8 = 8 ? 9 A ? A 8 B 8 9 ? > D = B > @ 8 B > > C ? 8 @ @ 9 @ 9 8 ? = 8 9 8� » � k r n » r � ¼ j f f f f e g f g e d e a f f c ½ ¾ ¿ À Á Á Â À ¾ Ã Ä Á Â Å ¾ À Ä Á Æ Â À Ç Á À Â Ã Â ¾ ¾ ¾ Ç Ä ¾ Â ¾ ¿ Ã ¾ Ç À Ä ÇÈ É Ê Ê Ë Ì Í Î Ï ÐÑ Ò Ó t ½ ½ f t b g f t Ô a d t d d d t Ô ½ d t Ô f Ô t b f f t g u b t d d d t b a d t g c d t ½ f f t b e Ô t d d d t b a b t Ô g e t b a a t Ô e e t u ½ c t b g Ô t b ½ fÕ Ö × Ø f f d f e f f g a d e f u f c g ¾ Ç Æ ¿ Á Â À ¾ Ã ¿ Ç Â Å ¾ À Æ Á Ã Å À Ç ¾ ¿ Â Ã ¾ ¾ À Ä Ä Ä À Â ¾ ¿ Â Á Ç À ¾ ÇÈ Ù Ï Ú Û Å Å Ë ¾ Å Ã Ë Ã Å Ä Ë Ä À Å Ä Ë ¾ Å Å Ë Ç Å Ä Ë Á ¾ À À À Å Ä Ë Â ¾ À À Å Å Ë ¾ Å Ä Ë ¿ À Å Ä Ë Ä Å Å Ë Ç Å Æ Ë Æ Å Ä Ë Ä ¾ À À Å Ä Ë ¾ Å Ä Ë Â  � � Ü ¤ Ý � Þ ¦ ß � � ¥à á â ã ä å æ â ç è é ê â ë d t b u t e f t a d f t b d t g f t Ô d d f t ½ d d t b f t c d f t a d t g a t u f t a d f t b f t ½

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 QQ
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Orchard Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � �  � � �� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ v w x y z { | } } ~ � � � � � � p � o � � o � � � j � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � p � o � � o � � � j � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ © ª « © © � ¬ � � ©  « ª  � ¬ ® � � � � ¯ � ° ¯; ± H ² ³ F ´ K µ F K ¶ L G · K ± ¸ L G ± K U ± P G · F L ¹ ± º · L U H G 8 9 : ? 8 ; <8 9 : ? 8 ; < = D ? C 9 @ 8 B ? @ A ? C D C 8 ? A B D @ D > @ 8 = 8 9 = 8 9 @ D D = A 8 ? A A B > 98 9 : 9 C ; < ? C ? ? C 8 8 = = A 9 = ? 9 9 9 8 ? A B = @ @ C D > 8 = 8 9 B 9 @ D B = > = ? A = B B @8 C : 8 8 ; < @ A ? > ? C 8 = 8 8 ? B 9 8 ? C 8 9 9 > = C ? A C A 8 = = = A B @ D = @ = 8 ? > = = 8 @ B8 C : = C ; < ? = ? D ? C 8 = 8 @ 9 A ? > @ B 8 9 @ B D = A > @ 8 B D > 9 @ B @ @ 9 @ ? B @ = 8 = B� » � k r n » r � ¼ j f f d f e f f g a d e f u f c g ¾ Ç Æ ¿ Á Â À ¾ Ã ¿ Ç Â Å ¾ À Æ Á Ã Å À Ç ¾ ¿ Â Ã ¾ ¾ À Ä Ä Ä À Â ¾ ¿ Â Á Ç À ¾ ÇÈ É Ê Ê Ë Ì Í Î Ï ÐÑ Ò Ó t ½ Ô g t b c u t Ô f d t d d d t Ô ½ c t Ô f u t b f c t g u b t d d d t b a c t g c d t ½ d e t b u e t d d d t b u c t Ô g Ô t b u a t Ô u u t u ½ c t b ½ ½ t b ½ c

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 QQ
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Orchard Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 �� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ v w x y z { | } } ~ � � � � � � p � o � � o � � � j � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � p � o � � o � � � j � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ © ª « © © � ¬ � � ©  « ª  � ¬ ® � � � � ¯ � ° ¯; ± H ² ³ F ´ K µ F K ¶ L G · K ± ¸ L G ± K U ± P G · F L ¹ ± º · L U H G 8 9 : 8 8 ; <8 9 : 8 8 ; < = @ 8 8 ? 8 = ? 8 8 = ? 8 = 9 8 C = = 9 = 8 = D ? >8 9 : = C ; < 8 8 = 8 = @ > 8 8 B 8 8 ? 8 ? 8 > 8 8 > @ 88 9 : ? 8 ; < 8 @ 8 8 @ 8 B 8 8 B 8 8 8 8 8 = ? 8 8 9 = C8 9 : 9 C ; < = @ 8 8 ? 8 = 8 8 = 8 8 @ 8 @ 8 C 8 8 C = =� » � k r n » r � ¼ j a g f d b a u d d d u a d f b d f d a a b f d u a Ô uÈ É Ê Ê Ë Ì Í Î Ï Ð a a t a g g t ½ f f t f d g t a b u t Ô d d d f d b d d g t a b d t g u t f dÑ Ò Ó t c d d t ½ c d t a c d t d d d t ½ c d t a c d t c ½ ½ t d d d t d d d t g f c t d d d t a c d t c g u t d d d t c d d t c d d t c f Ô t a c d t d d d t c d d t c g f

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 QQ
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Orchard Street
E/W: Cape Highway (Route 44)
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � ì � í 
 �� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ î * ï ð + ( , - $ ' - & . / * 0 $ î * ï ð + ( , - $ ' - & . / * 0 $ î * ï ð + ( , - $ ' - & . / * 0 $ î * ï ð 4 3 $ 5 ' 6 $ % 78 9 : 8 8 ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88 9 : = C ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 = 8 8 =8 9 : ? 8 ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88 9 : 9 C ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8E F G H I 8 8 8 8 8 8 8 8 8 8 8 8 8 = 8 8 =8 C : 8 8 ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88 C : = C ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88 C : ? 8 ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88 C : 9 C ; < 8 8 = = 8 8 8 8 8 8 = 8 8 8 8 8 ?E F G H I 8 8 = = 8 8 8 8 8 8 = 8 8 8 8 8 ?J K H L M E F G H I 8 8 = = 8 8 8 8 8 8 = 8 8 = 8 8 9N O O K P Q R 8 8 C 8 C 8 8 8 8 8 8 8 = 8 8 8 8 = 8 8 8 8E F G H I R 8 8 @ C @ C 8 8 8 8 8 8 @ C 8 8 @ C 8 8� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ î * ï ð | } } ~ � � � � � � p � o � � o � � � j � � ñ j ò s | } } ~ � � � � � � � � � � � � � � � � � � ó � ô õ | } } ~ � � � � � � p � o � � o � � � j � � ñ j ò s | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ © ª « © © � ¬ � � ©  « ª  � ¬ ® � � � � ¯ � ° ¯; ± H ² ³ F ´ K µ F K ¶ L G · K ± ¸ L G ± K U ± P G · F L ¹ ± º · L U H G 8 C : 8 8 ; <8 C : 8 8 ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88 C : = C ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88 C : ? 8 ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88 C : 9 C ; < 8 8 = = @ 8 8 8 8 8 8 8 = 8 = 8 8 8 8 8 ?� » � k r n » r � ¼ j d d f f a d d d d d d d f d f d d d d d uÈ É Ê Ê Ë Ì Í Î Ï Ð d d c d c d d d d d d d f d d d d d d dÑ Ò Ó t d d d t d d d t a c d t a c d t a c d t d d d t d d d t d d d t d d d t d d d t d d d t d d d t a c d t d d d t a c d t d d d t d d d t d d d t d d d t d d d t a c d

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 QQQ
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Orchard Street
E/W: Cape Highway (Route 44)
City, State: Raynham,  MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ 1 2 ' . & 3 + ( , - $ ' - & . / * 0 $ 1 2 ' . & 3 + ( , - $ ' - & . / * 0 $ 1 2 ' . & 3 + ( , - $ ' - & . / * 0 $ 1 2 ' . & 3 4 3 $ 5 ' 6 $ % 7= = : 8 8 N < ? C @ 8 @ A 8 ? @ @ A ? D 8 B @ = D A 8 C C @ B ? = 8 ? A D ?= = : = C N < ? C = > ? B 8 ? 8 ? = B > 8 A = B D A 8 D 9 @ A B D = B 8 @= = : ? 8 N < ? B @ = ? 8 8 9 8 @ B D ? 8 = B @ 8 > > = > D @ A = = > 8 B @ 8= = : 9 C N < @ @ = C ? A 8 ? = @ B C 9 8 = @ @ B A D 8 D C @ B = @ D = B = CE F G H I = ? = > ? = ? C 8 = ? ? = = B ? @ 8 8 9 A A B @ B B = @ D 8 = = C 9 C B C ? D 8 8= @ : 8 8 ; < ? D @ 8 9 C 8 ? ? ? 8 D 9 8 B = D C > 8 > = @ A A @ = 8 B 8 D= @ : = C ; < ? ? ? = 9 = 8 ? > @ D B 9 8 = @ = B D C 8 D ? ? 8 ? = C 8 A B @= @ : ? 8 ; < @ > = @ ? 8 8 ? B @ A A C 8 = 8 = D D = 8 > 8 ? 8 9 @ ? = A A D= @ : 9 C ; < ? D = D ? 9 8 9 B ? 8 9 @ 8 = 9 = B > > 8 C D ? = C = = 8 B ? ?E F G H I = ? @ > B = C 8 8 = C A = = D > = C 8 9 C > 8 @ D 8 8 @ D 8 = @ = 8 > 8 = ? D = >8 = : 8 8 ; < @ A @ 8 @ B 8 ? 9 ? = @ D 8 = ? @ ? > @ 8 A 8 ? 9 = @ 9 = B A ?8 = : = C ; < 9 ? = A ? @ 8 @ 9 @ A A @ 8 = > @ 8 D > 8 A B @ D B = > = A A >8 = : ? 8 ; < ? 8 = B @ A 8 @ A ? = = C 8 = 9 = C D C 8 > 8 ? @ B B 8 B @ ?8 = : 9 C ; < ? D = @ ? B 8 ? B ? = C ? 8 = 8 = > C C 8 C A ? 8 A = D 8 B 8 AE F G H I = ? > D B = @ A 8 = @ C = @ @ D = D 8 C 9 > C @ C B 8 @ B > = @ 9 > D D @ ? > 8 =J K H L M E F G H I 9 8 8 @ @ = 9 = ? 8 9 = D ? C A D C = 8 = 9 > @ ? 9 A = A = A = > ? D = = = B C A = 8 B = AN O O K P Q R ? A S > @ = S 9 ? B S B 8 = 8 S ? A A S C = S ? 8 = @ S @ = B S C D A S @ 8 S = = > S D > A 9 S @ 8 S @E F G H I R ? S > @ ? S A 8 ? S A ? @ S A 8 S C 8 = S ? @ S = > S C 8 > S C ? ? S = = S A 8 S =T H K U ? B A @ = > 9 = 8 8 9 = ? ? C ? A C 8 8 = 9 > @ ? = A = 9 = A = = ? C > ? = B @ A = 8 A 8 ?R T H K U B B S C B A S @ B B S ? 8 B B S ? B A S > B A 8 = 8 8 B A S > B B S C = 8 8 B B S ? B A S B B A S C = 8 8 B A S BV W X Y Z [ W \ ] ^ _ W ` a e u d u e Ô f d d u e d g u Ô u d f f ch i j k l m n j o p q r j s d t c f t Ô d t ½ d d t ½ f t u a d d f t u d t c d d t ½ f t f f t c d f t f� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ v w x y z { | } } ~ � � � � � � p � o � � o � � � j � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � p � o � � o � � � j � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ ¯ ¯ « © © £ ¬ � � © ¯ « ª  � ¬ ® � � � � ¯ � ° ¯; ± H ² ³ F ´ K µ F K ¶ L G · K ± ¸ L G ± K U ± P G · F L ¹ ± º · L U H G = @ : 9 C ; <= @ : 9 C ; < ? D = D ? 9 8 A D 9 B ? 8 9 @ 8 ? C C = 9 = B > > 8 = = 8 C D ? = C = = 8 ? A @ B ? ?8 = : 8 8 ; < @ A @ 8 @ B 8 > > ? 9 ? = @ D 8 ? C @ = ? @ ? > @ 8 = 8 A A 8 ? 9 = @ 9 = 9 9 D B A ?8 = : = C ; < 9 ? = A ? @ 8 B ? @ 9 @ A A @ 8 ? = 9 = > @ 8 D > 8 = 8 9 A B @ D B = > = ? > D A A >8 = : ? 8 ; < ? 8 = B @ A 8 > > @ A ? = = C 8 ? 9 9 = 9 = C D C 8 B 9 > 8 ? @ B B 8 9 8 A B @ ?� » � k r n » r � ¼ j f u ½ ½ u f a u d u u u f u c ¾ Á ¾ ¿ ¾ ¿ À ¾ Â Ã ¿ ¿ Ä Æ Æ Á Ä ¾ À Ç ¾ Ã Á Å ¿ ¾ Á ¿ Ç Ã ¾ Á ¾ Ã ¾ Á Â Æ Á ÃÈ É Ê Ê Ë Ì Í Î Ï ÐÑ Ò Ó t ½ b ½ t b f u t b d e t d d d t Ô b c t g Ô b t b ½ e t g a c t d d d t b g f t Ô c u t Ô u ½ t b f a t d d d t b e c t Ô a b t b f b t g u c t c d d t b d e t b e ÔÕ Ö × Ø f u g ½ a f a u d u u f f u c ¾ ¾ Å Â ¾ ¿ À ¾ Â Ç Â ¿ Ä Æ Ã Á Ä À À Ç ¾ Ç Á Å Â ¾ Á Â Å Ã À Á ¾ ¿ Å Ç Â Ã Ä ÁÈ Ù Ï Ú Û Å Å Ë Â Å Ä Ë Ã ¾ À À À Å Å Ë Ç ¾ À À Å Ä Ë Á ¾ À À À Å Ä Ë Ç ¾ À À Å Ä Ë Æ Å Å Ë Ã À Å Å Ë ¿ Å Å Ë Â Å Ä Ë Ä Å Ä Ë Ç ¾ À À Å Ä Ë Å Å Ä Ë Ä  � � Ü ¤ Ý � Þ ¦ ß � � ¥à á â ã ä å æ â ç è é ê â ë d t ½ f t e d d d t g d f t Ô d d f t g d f t u d t e d d t c d t ½ f t a f t g d f t f f t a

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 QQQ
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Orchard Street
E/W: Cape Highway (Route 44)
City, State: Raynham,  MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � �  � � �� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ 1 2 ' . & 3 + ( , - $ ' - & . / * 0 $ 1 2 ' . & 3 + ( , - $ ' - & . / * 0 $ 1 2 ' . & 3 + ( , - $ ' - & . / * 0 $ 1 2 ' . & 3 4 3 $ 5 ' 6 $ % 7= = : 8 8 N < ? C = A @ A 8 ? @ @ > D D 8 B @ = D A 8 C C @ B 8 B ? A C 8= = : = C N < ? C = > ? B 8 ? 8 ? = C > 8 A = B D A 8 D ? @ A @ D = A B 8= = : ? 8 N < ? A @ = @ B 8 9 8 @ B C @ 8 = B @ 8 > D = > D @ A 8 = > 8 B = 9= = : 9 C N < @ @ = C ? D 8 ? = @ B 9 9 8 = @ @ B A D 8 D 9 @ A D @ D = B 8 DE F G H I = ? 8 > = = ? @ 8 = ? ? = = A 8 = B 8 9 A A B @ B A = @ C A = = ? A C A C ? C D 8= @ : 8 8 ; < ? D @ 8 9 C 8 ? ? ? 8 = 9 8 B = 9 C > 8 > = @ A D @ 8 8 A B D= @ : = C ; < ? ? ? 8 9 = 8 ? C @ D C 9 8 = @ = B D C 8 D @ ? 8 = = C 8 A A @= @ : ? 8 ; < @ > = @ ? 8 8 ? A @ A C C 8 = 8 = D D = 8 D B ? 8 @ @ ? = A > B= @ : 9 C ; < ? D = C ? 9 8 9 B @ B A @ 8 = 9 = B > > 8 C C ? 8 A = = 8 B = AE F G H I = ? @ > > = C 8 8 = C C = = 9 B = C 8 9 C D A @ D 8 8 @ C > = = B > D B = ? C > C8 = : 8 8 ; < @ > @ 8 @ B 8 ? 9 ? 8 D D 8 = ? @ ? > @ 8 A 8 ? ? B @ 9 = B > 98 = : = C ; < 9 ? = A ? @ 8 @ 9 @ A 9 @ 8 = > = B D D 8 A B @ D > = D = A > A8 = : ? 8 ; < ? 8 = B @ A 8 @ A ? 8 C C 8 = 9 = C D C 8 D B ? @ C B 8 B = @8 = : 9 C ; < ? D = @ ? B 8 ? B ? = 9 ? 8 = 8 = > C ? 8 C A ? 8 > = D 8 B 8 9E F G H I = ? D D B = @ A 8 = @ C = @ 8 B = D 8 C 9 > 9 @ C D 8 @ B D = @ ? A D C @ ? D D AJ K H L M E F G H I ? B A @ = > 9 = 8 8 9 = ? ? C ? A C 8 8 = 9 > @ ? = A = 9 = A = = ? C > ? = B @ A = 8 A 8 ?N O O K P Q R ? A S A @ = S @ 9 8 8 = 8 S ? A A S 9 = S @ 8 = @ S ? = B S 9 D A S @ 8 S = = > S > > > S B 9 S @ 8 S @E F G H I R ? S > @ ? S A 8 ? S A ? @ S A 8 S C 8 = S 9 @ S = > S C 8 > S C ? ? S = = S A 8 S =� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ v w x y z { | } } ~ � � � � � � p � o � � o � � � j � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � p � o � � o � � � j � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ ¯ ¯ « © © £ ¬ � � © ¯ « ª  � ¬ ® � � � � ¯ � ° ¯; ± H ² ³ F ´ K µ F K ¶ L G · K ± ¸ L G ± K U ± P G · F L ¹ ± º · L U H G = @ : 9 C ; <= @ : 9 C ; < ? D = C ? 9 8 A C 9 B @ B A @ 8 ? 9 B = 9 = B > > 8 = = 8 C C ? 8 A = = 8 ? > 9 B = A8 = : 8 8 ; < @ > @ 8 @ B 8 > D ? 9 ? 8 D D 8 ? 9 D = ? @ ? > @ 8 = 8 A A 8 ? ? B @ 9 = 9 9 9 B > 98 = : = C ; < 9 ? = A ? @ 8 B ? @ 9 @ A 9 @ 8 ? = 8 = > = B D D 8 = 8 @ A B @ D > = D = ? > ? A > A8 = : ? 8 ; < ? 8 = B @ A 8 > > @ A ? 8 C C 8 ? ? A = 9 = C D C 8 B 9 D B ? @ C B 8 9 8 ? B = @� » � k r n » r � ¼ j f u g ½ a f a u d u u f f u c ¾ ¾ Å Â ¾ ¿ À ¾ Â Ç Â ¿ Ä Æ Ã Á Ä À À Ç ¾ Ç Á Å Â ¾ Á Â Å Ã À Á ¾ ¿ Å Ç Â Ã Ä ÁÈ É Ê Ê Ë Ì Í Î Ï ÐÑ Ò Ó t ½ b f t b d d t b d e t d d d t Ô b d t g Ô b t b ½ c t g a c t d d d t b g a t Ô c u t Ô a g t b d b t d d d t b e f t Ô a u t b f e t g a c t c d d t Ô b Ô t b e c

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 QQQ
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Orchard Street
E/W: Cape Highway (Route 44)
City, State: Raynham,  MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 �� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ 1 2 ' . & 3 + ( , - $ ' - & . / * 0 $ 1 2 ' . & 3 + ( , - $ ' - & . / * 0 $ 1 2 ' . & 3 + ( , - $ ' - & . / * 0 $ 1 2 ' . & 3 4 3 $ 5 ' 6 $ % 7= = : 8 8 N < 8 @ 8 8 8 > 8 8 8 8 8 8 8 ? = 8 = ?= = : = C N < 8 8 8 8 8 9 8 8 8 8 8 8 = > 8 8 = @= = : ? 8 N < = 8 = 8 8 = = 8 8 8 = 8 8 = 8 8 D= = : 9 C N < 8 8 @ 8 8 = 8 8 8 8 8 8 = C 8 8 BE F G H I = @ ? 8 8 = ? = 8 8 8 = 8 @ = D = 8 9 8= @ : 8 8 ; < 8 8 8 8 8 C 8 8 8 @ 8 8 8 @ = 8 = 8= @ : = C ; < 8 = 8 8 @ 9 8 8 8 8 8 8 = @ 8 8 = 8= @ : ? 8 ; < 8 8 8 8 = ? 8 8 8 8 8 8 = @ 8 8 >= @ : 9 C ; < 8 = 8 8 8 D 8 8 8 8 8 8 = > 8 8 = CE F G H I 8 @ 8 8 ? = A 8 8 8 @ 8 8 ? = ? = 8 9 @8 = : 8 8 ; < = 8 8 8 8 D 8 8 8 8 8 8 8 @ 8 8 B8 = : = C ; < 8 8 8 8 8 9 8 8 8 = = 8 8 @ = 8 B8 = : ? 8 ; < 8 8 8 8 8 D 8 8 8 8 8 8 = 9 8 8 = =8 = : 9 C ; < 8 8 8 8 8 = 8 8 8 8 @ 8 8 = 8 8 9E F G H I = 8 8 8 8 = > 8 8 8 = ? 8 = B = 8 ? ?J K H L M E F G H I @ 9 ? 8 ? 9 A = 8 8 ? 9 8 D ? A ? 8 = = CN O O K P Q R @ @ S @ 9 9 S 9 ? ? S ? 8 C S A B @ S ? = S B 8 8 9 @ S B C > S = 8 = @ S A A 8 S B D S 9 8E F G H I R = S > ? S C @ S D 8 @ S D 9 = S > 8 S B 8 8 @ S D ? S C 8 C S @ ? ? @ S D 8� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ v w x y z { | } } ~ � � � � � � p � o � � o � � � j � � v w x y z { | } } ~ � � � � � � � � � � � � � � � � � � v w x y z { | } } ~ � � � � � � p � o � � o � � � j � � v w x y z { | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ ¯ ¯ « © © £ ¬ � � © ¯ « ª  � ¬ ® � � � � ¯ � ° ¯; ± H ² ³ F ´ K µ F K ¶ L G · K ± ¸ L G ± K U ± P G · F L ¹ ± º · L U H G = @ : 9 C ; <= @ : 9 C ; < 8 = 8 8 = 8 D 8 8 D 8 8 8 8 8 = > 8 8 A = C8 = : 8 8 ; < = 8 8 8 = 8 D 8 8 D 8 8 8 8 8 8 @ 8 8 @ B8 = : = C ; < 8 8 8 8 8 8 9 8 8 9 8 = = 8 @ 8 @ = 8 ? B8 = : ? 8 ; < 8 8 8 8 8 8 D 8 8 D 8 8 8 8 8 = 9 8 8 C = =� » � k r n » r � ¼ j f f d d a d a a d d a a d f f d a a f c f d f Ô e eÈ É Ê Ê Ë Ì Í Î Ï Ð c d c d d d d f d d d d d c d c d d f f t f Ô u t u c t g dÑ Ò Ó t a c d t a c d t d d d t d d d t c d d t d d d t b f ½ t d d d t d d d t b f ½ t d d d t a c d t a c d t d d d t a c d t c d d t c u g t a c d t d d d t c g u t ½ u u

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 QQQ
Site Code : TBA
Start Date : 10/13/2012
Page No : 1

N/S: Orchard Street
E/W: Cape Highway (Route 44)
City, State: Raynham,  MA
Client: Howard Stein-Hudson/ A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � ì � í 
 �� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ î * ï ð + ( , - $ ' - & . / * 0 $ î * ï ð + ( , - $ ' - & . / * 0 $ î * ï ð + ( , - $ ' - & . / * 0 $ î * ï ð 4 3 $ 5 ' 6 $ % 7= = : 8 8 N < 8 8 8 8 8 = 8 8 8 8 8 8 8 8 8 8 == = : = C N < 8 8 8 8 8 @ 8 8 8 8 8 8 8 8 8 8 @= = : ? 8 N < 8 8 8 8 8 = 8 8 8 8 8 8 8 8 8 8 == = : 9 C N < 8 8 8 8 8 8 8 8 8 8 = 8 8 8 8 8 =E F G H I 8 8 8 8 8 9 8 8 8 8 = 8 8 8 8 8 C= @ : 8 8 ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8= @ : = C ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8= @ : ? 8 ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8= @ : 9 C ; < 8 8 8 8 8 8 = 8 8 8 8 8 = 8 8 8 @E F G H I 8 8 8 8 8 8 = 8 8 8 8 8 = 8 8 8 @8 = : 8 8 ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 = 8 8 =8 = : = C ; < 8 8 8 8 8 8 8 8 8 8 = 8 8 = 8 8 @8 = : ? 8 ; < 8 8 8 8 8 8 8 8 8 8 = 8 8 8 8 8 =8 = : 9 C ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8E F G H I 8 8 8 8 8 8 8 8 8 8 @ 8 8 @ 8 8 9J K H L M E F G H I 8 8 8 8 8 9 = 8 8 8 ? 8 = @ 8 8 = =N O O K P Q R 8 8 8 8 8 A 8 @ 8 8 8 8 = 8 8 8 ? ? S ? D D S > 8 8E F G H I R 8 8 8 8 8 ? D S 9 B S = 8 8 8 @ > S ? 8 B S = = A S @ 8 8� � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � ! � � 	 � � � � � � � � 	 � 
 
 	� � � � � � � 	 �  � � 
 � � � � � � � � � � � 	 
 � �  � � � � " 
 � 	# $ % & $ ' ( ) * + ( , - $ ' - & . / * 0 $ î * ï ð | } } ~ � � � � � � p � o � � o � � � j � � ñ j ò s | } } ~ � � � � � � � � � � � � � � � � � � ó � ô õ | } } ~ � � � � � � p � o � � o � � � j � � ñ j ò s | } } ~ � � � � � � � � � � � � � �� � � �   � ¡ ¢ £ � � � ¤ ¥ ¦ ¥ § ¢ � ¨ ¯ ¯ « © © £ ¬ � � © ¯ « ª  � ¬ ® � � � � ¯ � ° ¯; ± H ² ³ F ´ K µ F K ¶ L G · K ± ¸ L G ± K U ± P G · F L ¹ ± º · L U H G = @ : 9 C ; <= @ : 9 C ; < 8 8 8 8 8 8 8 = 8 = 8 8 8 8 8 = 8 8 8 = @8 = : 8 8 ; < 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 = 8 8 = =8 = : = C ; < 8 8 8 8 8 8 8 8 8 8 8 8 = 8 = 8 = 8 8 = @8 = : ? 8 ; < 8 8 8 8 8 8 8 8 8 8 8 8 = 8 = 8 8 8 8 8 =� » � k r n » r � ¼ j d d d d d d d f d f d d a d a f a d d u gÈ É Ê Ê Ë Ì Í Î Ï Ð d d d d d d f d d d d d f d d d u u t u g g t ½ d dÑ Ò Ó t d d d t d d d t d d d t d d d t d d d t d d d t d d d t a c d t d d d t a c d t d d d t d d d t c d d t d d d t c d d t a c d t c d d t d d d t d d d t ½ c d t ½ c d

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 S
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Broadway (Route 138)
E/W: I-495 NB Ramps
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $  � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : ; : + < . = + , >? @ A ? ? B C D E E F ? ? G ? ? G ? ? ? H F ? @ @ ? ? ? ? ? D I J? @ A J D B C F F J ? K ? ? I E ? H H ? ? H F ? F ? ? ? ? ? ? D F D? @ A G ? B C D E J ? D ? ? G D ? J E ? ? G ? G E @ ? ? ? ? ? F ? F? @ A I D B C F F K @ ? ? I ? ? G G ? ? H K G F E ? ? ? ? ? D K @L M N O P H I E G K @ ? ? J D G ? J ? G ? ? J J J F H K H ? ? ? ? ? H G ? K? E A ? ? B C D K J ? J ? ? H K ? H @ ? ? H I @ F I ? ? ? ? ? D H @? E A J D B C F H E K ? ? H D ? G @ ? ? H H K @ F ? ? ? ? ? D J E? E A G ? B C I J J J ? ? ? H G ? G D ? ? H G H D I ? ? ? ? ? I K D? E A I D B C I @ K I ? ? G ? J G E ? ? J E @ D ? ? ? ? ? ? I I @L M N O P H ? K G K I ? ? J ? @ J J G @ ? ? E K D H I I ? ? ? ? ? J K E @Q R O S T L M N O P I D @ @ K J ? ? H F ? J H I ? ? ? H ? J J D G F ? ? ? ? ? I H K FB U U R V W X G F Y F F G Y I ? ? D J Y K ? Y H I @ Y K ? ? @ K H J ? ? ? ? ?L M N O P X J ? Y F J E Y I ? ? F Y J ? D Y F ? ? I F Y E J H Y D ? ? ? ? ?Z O R [ I ? ? @ G ? ? ? H D ? J H J H ? ? J K H H I K H ? ? ? ? ? I ? ? @X Z O R [ E @ Y D K H Y G ? ? K F Y H J ? ? E E Y G ? ? K D Y F K J Y E ? ? ? ? ? K G Y G\ ] ^ _ ` a ] b c d e ] f g h i j k k j k k l m k k m n o o k k k k k l m np q r s t u v r w x y z r { j l | g h | h k k } | m k j j | h k k o | o m | l k k k k k i | h� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $  � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + ~ � � � � � � � � � � � � � � � x � w � � w � � � r � � ~ � � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � � � � � � � � � � � � x � w � � w � � � r � � ~ � � � � � � � � � � � � � � � � �   ¡ ¢ � £ ¤¥ ¦ £ § ¨ ¢ © ª « � £ ¤ ¬  ®  ¯ ª ¢ ° ± ² ³ ± ± « ´ � ¢ ± µ ³ ¶ · « ´ ¸ ¥ ¦ £ § ¹ ¢ º ¹» ¼ O ½ ¾ M ¿ R À M R Á S N Â R ¼ Ã S N ¼ R [ ¼ V N Â M S Ä ¼ Å Â S [ O N ? @ A ? ? B C? @ A ? ? B C D E E F ? ? J I I G ? ? G ? ? F ? ? H F ? @ @ ? G G @ ? ? ? ? ? D I J? @ A J D B C F F J ? K ? ? J @ D I E ? H H ? @ ? ? H F ? F ? ? G H ? ? ? ? ? ? D F D? @ A G ? B C D E J ? D ? ? J F G G D ? J E ? D G ? G ? G E @ ? G K ? ? ? ? ? ? F ? F? @ A I D B C F F K @ ? ? J F G I ? ? G G ? @ G ? H K G F E ? G F J ? ? ? ? ? D K @� Æ � s z v Æ z � Ç r l o m } n h k k i o g j g } k j k } k l g i k È È È É l n l k j o k m k k k k k l } k nÊ Ë Ì Ì Í Î Ï Ð Ñ Ò } m | o i j | i k k g n | m k o k | l k k h n | } l k | h k k k k kÓ Ô Õ | n } n | n j j | k k k | k k k | n l j | h n h | k k k | h m k | k k k | m h h | k k k | n l j | m } n | k k k | n k } | k k k | k k k | k k k | k k k | k k k | n g }Ö × Ø Ù l l j } i h k k g m m j o n k n o k l o } k È Ú Û Û l h j k j } o m k k k k k l j h nÜ Ö × Ø Ù m n | j n l | o k k n j | l n h | o k n j | } k n o | n k n i | g n l | m k n g | h k k k k k n o | o¨ ¦ £ Ý ¬ Þ ¦ ß ® à ¤ ¦  l h } k k k g h o k n k j } k } n l j k i k k k k k k j } ká â ã ä å æ ç ã è é ê ë ã ì j k | n h | i k k m | m l | i k m | h k g | j k } | g h | l k o | } k k k k k g | i

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 S
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Broadway (Route 138)
E/W: I-495 NB Ramps
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � �  � � �� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $  � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : ; : + < . = + , >? @ A ? ? B C D G @ E ? ? H E ? H @ ? ? H I K @ J ? ? ? ? ? D ? F? @ A J D B C D E K K ? ? I E ? J K ? ? H D ? D I ? ? ? ? ? D H E? @ A G ? B C D H K E ? ? G D ? J E ? ? H K G E J ? ? ? ? ? D @ @? @ A I D B C D E K H ? ? G E ? G ? ? ? H E D F D ? ? ? ? ? D F EL M N O P H H J G F @ ? ? J I K ? K I ? ? J ? @ @ H @ J ? ? ? ? ? H J @ K? E A ? ? B C D J K @ ? ? H E ? H G ? ? H I J D K ? ? ? ? ? I K K? E A J D B C D H E J ? ? H I ? H K ? ? H J H @ H ? ? ? ? ? I @ ?? E A G ? B C G F J ? H ? ? H H ? G H ? ? H J F I D ? ? ? ? ? I D G? E A I D B C I ? E G ? ? H @ J G I ? ? J @ F I D ? ? ? ? ? I ? FL M N O P J @ K G F G ? ? J ? J J J J E ? ? E I D H H J ? ? ? ? ? J E H EQ R O S T L M N O P I ? ? @ G ? ? ? H D ? J H J H ? ? J K H H I K H ? ? ? ? ? I ? ? @B U U R V W X G D Y I F I Y F ? ? D I ? Y H I D Y E ? ? @ K Y F H ? Y I ? ? ? ? ?L M N O P X J ? J E Y H ? ? F Y H ? D Y G ? ? I E J H Y G ? ? ? ? ?� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $  � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + ~ � � � � � � � � � � � � � � � x � w � � w � � � r � � ~ � � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � � � � � � � � � � � � x � w � � w � � � r � � ~ � � � � � � � � � � � � � � � � �   ¡ ¢ � £ ¤¥ ¦ £ § ¨ ¢ © ª « � £ ¤ ¬  ®  ¯ ª ¢ ° ± ² ³ ± ± « ´ � ¢ ± µ ³ ¶ · « ´ ¸ ¥ ¦ £ § ¹ ¢ º ¹» ¼ O ½ ¾ M ¿ R À M R Á S N Â R ¼ Ã S N ¼ R [ ¼ V N Â M S Ä ¼ Å Â S [ O N ? @ A ? ? B C? @ A ? ? B C D G @ E ? ? J G J H E ? H @ ? D D ? H I K @ J ? G H ? ? ? ? ? ? D ? F? @ A J D B C D E K K ? ? J D @ I E ? J K ? F @ ? H D ? D I ? G ? I ? ? ? ? ? D H E? @ A G ? B C D H K E ? ? J D ? G D ? J E ? D G ? H K G E J ? G @ I ? ? ? ? ? D @ @? @ A I D B C D E K H ? ? J D ? G E ? G ? ? F E ? H E D F D ? G D ? ? ? ? ? ? D F E� Æ � s z v Æ z � Ç r l l j } i h k k g m m j o n k n o k l o } k È Ú Û Û l h j k j } o m k k k k k l j h nÊ Ë Ì Ì Í Î Ï Ð Ñ Ò } h | i i l | o k k i j | } k } m | h k k h n | n l k | j k k k k kÓ Ô Õ | n g } | n l h | k k k | k k k | n } i | h h i | k k k | h m } | k k k | m n } | k k k | n j n | m } i | k k k | n k j | k k k | k k k | k k k | k k k | k k k | n o o

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 S
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Broadway (Route 138)
E/W: I-495 NB Ramps
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $  � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : ; : + < . = + , >? @ A ? ? B C D E ? ? H ? G ? ? J J F ? ? ? ? ? G D? @ A J D B C E J ? ? ? ? ? G ? ? J ? F ? ? ? ? ? G @? @ A G ? B C F @ ? ? ? ? ? ? ? J ? F ? ? ? ? ? H K? @ A I D B C E D ? ? H ? G ? ? E G ? ? ? ? ? H KL M N O P H @ G ? ? ? I ? K ? ? G K H J ? ? ? ? ? J G ?? E A ? ? B C E I ? ? J ? I ? ? F D ? ? ? ? ? H E? E A J D B C J ? E ? ? J ? E ? ? J @ I ? ? ? ? ? I E? E A G ? B C D E ? ? J ? G ? ? J F K ? ? ? ? ? I H? E A I D B C @ J J ? ? G ? I ? ? J J D ? ? ? ? ? I JL M N O P G ? G J ? ? F ? J K ? ? D ? H G ? ? ? ? ? J D KQ R O S T L M N O P D @ F J ? ? J ? ? H E ? ? E K I I ? ? ? ? ? H E KB U U R V W X I E Y G D J Y @ ? ? H F Y G ? @ G Y @ ? ? F F Y K G G Y J ? ? ? ? ?L M N O P X J K Y @ H J Y J ? ? G Y D ? K Y @ ? ? G ? Y E J D Y H ? ? ? ? ?� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $  � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + ~ � � � � � � � � � � � � � � � x � w � � w � � � r � � ~ � � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � � � � � � � � � � � � x � w � � w � � � r � � ~ � � � � � � � � � � � � � � � � �   ¡ ¢ � £ ¤¥ ¦ £ § ¨ ¢ © ª « � £ ¤ ¬  ®  ¯ ª ¢ ° ± ² ³ ± ± « ´ � ¢ ± µ ³ ¶ · « ´ ¸ ¥ ¦ £ § ¹ ¢ º ¹» ¼ O ½ ¾ M ¿ R À M R Á S N Â R ¼ Ã S N ¼ R [ ¼ V N Â M S Ä ¼ Å Â S [ O N ? E A ? ? B C? E A ? ? B C E I ? ? J H J ? I ? D ? F D ? J J ? ? ? ? ? H E? E A J D B C J ? E ? ? J E J ? E ? K ? J @ I ? H J ? ? ? ? ? I E? E A G ? B C D E ? ? J G J ? G ? I ? J F K ? H D ? ? ? ? ? I H? E A I D B C @ J J ? ? J E G ? I ? @ ? J J D ? J F ? ? ? ? ? I J� Æ � s z v Æ z � Ç r } k } j k k i j i k j n k l g k g k l } k h } k k k k k j g nÊ Ë Ì Ì Í Î Ï Ð Ñ Ò o n | l g k | m k k l o k h i k k i m | g } j | g k k k k kÓ Ô Õ | h g k | h k g | k k k | k k k | m o h | g k k | k k k | g n o | k k k | i n o | k k k | h } g | i } n | k k k | h } k | k k k | k k k | k k k | k k k | k k k | m l m

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 S
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Broadway (Route 138)
E/W: I-495 NB Ramps
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � � � í 
 �� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $  � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + î 1 ï ð 2 / 3 4 + . 4 - 5 6 1 7 + î 1 ï ð 2 / 3 4 + . 4 - 5 6 1 7 + î 1 ï ð 2 / 3 4 + . 4 - 5 6 1 7 + î 1 ï ð ; : + < . = + , >? @ A ? ? B C ? ? ? ? ? ? ? ? ? J ? ? ? ? ? ? J? @ A J D B C ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?? @ A G ? B C ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?? @ A I D B C ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?L M N O P ? ? ? ? ? ? ? ? ? J ? ? ? ? ? ? J? E A ? ? B C ? ? ? ? ? ? ? ? ? J ? ? ? ? ? ? J? E A J D B C ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?? E A G ? B C ? J ? ? ? ? ? ? ? ? ? ? ? ? ? ? J? E A I D B C ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? J JL M N O P ? J ? ? ? ? ? ? ? J ? ? ? ? ? J GQ R O S T L M N O P ? J ? ? ? ? ? ? ? H ? ? ? ? ? J IB U U R V W X ? J ? ? ? ? ? ? ? ? ? J ? ? ? ? ? ? ? J ? ?L M N O P X ? H D ? ? ? ? ? ? ? D ? ? ? ? ? ? H D� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $  � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + î 1 ï ð � � � � � � � � � � x � w � � w � � � r � � ñ r ò { � � � � � � � � � � � � � � � � � � � � � � ó � ô õ � � � � � � � � � � x � w � � w � � � r � � ñ r ò { � � � � � � � � � � � �   ¡ ¢ � £ ¤¥ ¦ £ § ¨ ¢ © ª « � £ ¤ ¬  ®  ¯ ª ¢ ° ± ² ³ ± ± « ´ � ¢ ± µ ³ ¶ · « ´ ¸ ¥ ¦ £ § ¹ ¢ º ¹» ¼ O ½ ¾ M ¿ R À M R Á S N Â R ¼ Ã S N ¼ R [ ¼ V N Â M S Ä ¼ Å Â S [ O N ? E A ? ? B C? E A ? ? B C ? ? ? ? ? ? ? ? ? ? ? J ? ? J ? ? ? ? ? J? E A J D B C ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?? E A G ? B C ? J ? ? J ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? J? E A I D B C ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? J J J� Æ � s z v Æ z � Ç r k j k k j k k k k k k j k k j k k k j j }Ê Ë Ì Ì Í Î Ï Ð Ñ Ò k j k k k k k k k k k j k k k k k k k j k kÓ Ô Õ | k k k | l g k | k k k | k k k | l g k | k k k | k k k | k k k | k k k | k k k | k k k | l g k | k k k | k k k | l g k | k k k | k k k | k k k | l g k | l g k | h g k

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 SS
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Broadway (Route 138)
E/W: I-495 NB Ramps
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $ ( � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : ; : + < . = + , >? I A ? ? » C @ G H J J ? ? H I H D H ? ? H J D G @ ? ? ? ? ? F J I? I A J D » C F J H G K ? ? H H J I @ ? ? J K K D @ ? ? ? ? ? F H F? I A G ? » C F @ H J K ? ? H D ? @ @ ? ? J E H D F ? ? ? ? ? F H F? I A I D » C @ @ G ? I ? ? H J J F @ ? ? J K H D K ? ? ? ? ? @ H JL M N O P H @ E K @ G ? ? K H I H I G ? ? @ E E H ? K ? ? ? ? ? H D E @? D A ? ? » C @ G H F @ ? ? J F ? D G ? ? J @ E D D ? ? ? ? ? F I H? D A J D » C @ I H F @ ? ? H ? ? D E ? ? J E K D H ? ? ? ? ? F F ?? D A G ? » C @ E H I F ? ? H ? ? D K ? ? H J E I E ? ? ? ? ? F F K? D A I D » C F F H ? F ? ? H G ? D D ? ? J @ H I J ? ? ? ? ? D F GL M N O P H K J K E F ? ? @ K ? H H D ? ? @ D @ J K F ? ? ? ? ? H D G IQ R O S T L M N O P D F K J K D K ? ? J @ J I I F E ? ? J D I D I ? D ? ? ? ? ? D J H JB U U R V W X H H Y D @ @ Y D ? ? H F Y F ? Y F @ H Y E ? ? @ K Y H H ? Y E ? ? ? ? ?L M N O P X J J Y J G E Y G ? ? G Y G ? Y J K Y J ? ? G ? Y H @ Y K ? ? ? ? ?Z O R [ D I J J K H ? ? ? J D K I I I D ? ? J I @ E G K G ? ? ? ? ? I K I ?X Z O R [ K D Y J K E ? ? K G J ? ? K D Y J ? ? K D Y @ K @ ? ? ? ? ? K F Y D\ ] ^ _ ` a ] b c d e ] f l m } n k k j l k l } k k i h j l k k k k k j m jp q r s t u v r w x y z r { o | n l k k h k o | n k k o | } } k k k k k } | g� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $ ( � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + ~ � � � � � � � � � � � � � � � x � w � � w � � � r � � ~ � � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � � � � � � � � � � � � x � w � � w � � � r � � ~ � � � � � � � � � � � � � � � � �   ¡ ¢ � £ ¤¥ ¦ £ § ¨ ¢ © ª « � £ ¤ ¬  ®  ¯ ª ¢ ° ± ¶ ³ ± ± ¥ ´ � ¢ ± · ³ ¶ · ¥ ´ ¸ ¥ ¦ £ § ¹ ¢ º ¹» ¼ O ½ ¾ M ¿ R À M R Á S N Â R ¼ Ã S N ¼ R [ ¼ V N Â M S Ä ¼ Å Â S [ O N ? I A I D » C? I A I D » C @ @ G ? I ? ? G E J H J J F @ ? E K ? J K H D K ? H D J ? ? ? ? ? @ H J? D A ? ? » C @ G H F @ ? ? G I ? J F ? D G ? F K ? J @ E D D ? H G G ? ? ? ? ? F I H? D A J D » C @ I H F @ ? ? G I J H ? ? D E ? @ E ? J E K D H ? H I J ? ? ? ? ? F F ?? D A G ? » C @ E H I F ? ? G H I H ? ? D K ? @ K ? H J E I E ? H F F ? ? ? ? ? F F K� Æ � s z v Æ z � Ç r } k l È Ú ö ÷ k k j } m i h h j l } h k } j g k h h h l j o k n n j k k k k k l i n lÊ Ë Ì Ì Í Î Ï Ð Ñ Ò l j | m h m | l k k l o | o k | } h g | l k k h m | o l j | i k k k k kÓ Ô Õ | n i m | m n j | k k k | k k k | n k n | n j h | l g k | m m o | k k k | m m g | k k k | m n j | n k h | k k k | n } j | k k k | k k k | k k k | k k k | k k k | n } }Ö × Ø Ù l n l È Ú Û È k k j } i } h j j l } l k } k o k h g } l k n k n i l k k k k k l i l nÜ Ö × Ø Ù n i | h n m | m k k n m | } n l | l j k k n h | n k n i | g k n i | n n h | h k n h | j k k k k k n h | h¨ ¦ £ Ý ¬ Þ ¦ ß ® à ¤ ¦  j k j } k k l } i k g k j j k l o g k l n k k k k k i }á â ã ä å æ ç ã è é ê ë ã ì } | } j | l k k j | h h | m k l | j k } | g k } | j l | } k l | n k k k k k l | }

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 SS
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Broadway (Route 138)
E/W: I-495 NB Ramps
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � �  � � �� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $ ( � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : ; : + < . = + , >? I A ? ? » C F K H ? F ? ? H G H I D ? ? J K D G I ? ? ? ? ? D @ I? I A J D » C D @ H G ? ? ? H ? J I ? ? ? J E F D D ? ? ? ? ? D E K? I A G ? » C F ? H J J ? ? H G ? @ I ? ? J @ @ D I ? ? ? ? ? D K K? I A I D » C @ H H K K ? ? J K J F I ? ? J E D D E ? ? ? ? ? F K EL M N O P H D E K I F ? ? E D I H H G ? ? @ I G H ? J ? ? ? ? ? H I F ?? D A ? ? » C @ H H F I ? ? J D ? D G ? ? J @ G D I ? ? ? ? ? F G J? D A J D » C @ G H F I ? ? J E ? D @ ? ? J E J D J ? ? ? ? ? F I I? D A G ? » C @ D H I I ? ? J K ? D E ? ? H J I I F ? ? ? ? ? F D F? D A I D » C F G H ? H ? ? H H ? D I ? ? J F @ I J ? ? ? ? ? D I KL M N O P H E G K @ I ? ? @ I ? H H H ? ? @ G D J K H ? ? ? ? ? H I E ?Q R O S T L M N O P D I J J K H ? ? ? J D K I I I D ? ? J I @ E G K G ? ? ? ? ? I K I ?B U U R V W X H H @ E ? ? H F Y H ? Y @ @ G Y H ? ? @ K H J ? ? ? ? ?L M N O P X J J G E Y K ? ? G Y H ? Y J K ? ? H K Y K E ? ? ? ? ?� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $ ( � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + ~ � � � � � � � � � � � � � � � x � w � � w � � � r � � ~ � � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � � � � � � � � � � � � x � w � � w � � � r � � ~ � � � � � � � � � � � � � � � � �   ¡ ¢ � £ ¤¥ ¦ £ § ¨ ¢ © ª « � £ ¤ ¬  ®  ¯ ª ¢ ° ± ¶ ³ ± ± ¥ ´ � ¢ ± · ³ ¶ · ¥ ´ ¸ ¥ ¦ £ § ¹ ¢ º ¹» ¼ O ½ ¾ M ¿ R À M R Á S N Â R ¼ Ã S N ¼ R [ ¼ V N Â M S Ä ¼ Å Â S [ O N ? I A I D » C? I A I D » C @ H H K K ? ? G @ J J K J F I ? E I ? J E D D E ? H I G ? ? ? ? ? F K E? D A ? ? » C @ H H F I ? ? G G F J D ? D G ? F E ? J @ G D I ? H H @ ? ? ? ? ? F G J? D A J D » C @ G H F I ? ? G G @ J E ? D @ ? @ D ? J E J D J ? H G H ? ? ? ? ? F I I? D A G ? » C @ D H I I ? ? G J K J K ? D E ? @ @ ? H J I I F ? H F ? ? ? ? ? ? F D F� Æ � s z v Æ z � Ç r l n l È Ú Û È k k j } i } h j j l } l k } k o k h g } l k n k n i l k k k k k l i l nÊ Ë Ì Ì Í Î Ï Ð Ñ Ò l j | o h m | i k k l } | o k | } h i | } k k h m | } l j | h k k k k kÓ Ô Õ | n h } | m n g | k k k | k k k | n j m | n } o | l g k | n k i | k k k | n k g | k k k | m m k | n k j | k k k | n l g | k k k | k k k | k k k | k k k | k k k | n o l

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 SS
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Broadway (Route 138)
E/W: I-495 NB Ramps
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � 
 � � � � 
 �� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $ ( � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : 2 / 3 4 + . 4 - 5 6 1 7 + 8 9 . 5 - : ; : + < . = + , >? I A ? ? » C I D ? ? J ? @ ? ? H ? G ? ? ? ? ? I ?? I A J D » C I K ? ? H ? @ ? ? J G H ? ? ? ? ? G @? I A G ? » C @ E ? ? H ? G ? ? D H ? ? ? ? ? H @? I A I D » C D D ? ? H ? G ? ? @ J ? ? ? ? ? H GL M N O P H ? H @ ? ? @ ? H ? ? ? I D E ? ? ? ? ? J H @? D A ? ? » C J G ? ? J ? ? ? ? D J ? ? ? ? ? J J? D A J D » C J G ? ? H ? J ? ? E J ? ? ? ? ? J F? D A G ? » C G H ? ? J ? J ? ? I H ? ? ? ? ? J G? D A I D » C G I ? ? J ? J ? ? D ? ? ? ? ? ? J IL M N O P E J H ? ? D ? G ? ? H H I ? ? ? ? ? D IQ R O S T L M N O P H E G K ? ? J H ? H G ? ? F @ J H ? ? ? ? ? J E JB U U R V W X I J Y E D E Y H ? ? G I Y G ? F D Y @ ? ? E I Y E J D Y H ? ? ? ? ?L M N O P X J D Y D H J Y D ? ? F Y F ? J H Y @ ? ? G @ F Y F ? ? ? ? ?� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $ ( � % � � � � �� � � � ) 
 � 	* + , - + . / 0 1 2 / 3 4 + . 4 - 5 6 1 7 + ~ � � � � � � � � � � � � � � � x � w � � w � � � r � � ~ � � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � � � � � � � � � � � � x � w � � w � � � r � � ~ � � � � � � � � � � � � � � � � �   ¡ ¢ � £ ¤¥ ¦ £ § ¨ ¢ © ª « � £ ¤ ¬  ®  ¯ ª ¢ ° ± ¶ ³ ± ± ¥ ´ � ¢ ± · ³ ¶ · ¥ ´ ¸ ¥ ¦ £ § ¹ ¢ º ¹» ¼ O ½ ¾ M ¿ R À M R Á S N Â R ¼ Ã S N ¼ R [ ¼ V N Â M S Ä ¼ Å Â S [ O N ? I A ? ? » C? I A ? ? » C I D ? ? K J ? @ ? E ? H ? G ? H G ? ? ? ? ? I ?? I A J D » C I K ? ? J G H ? @ ? K ? J G H ? J D ? ? ? ? ? G @? I A G ? » C @ E ? ? J D H ? G ? D ? D H ? @ ? ? ? ? ? H @? I A I D » C D D ? ? J ? H ? G ? D ? @ J ? E ? ? ? ? ? H G� Æ � s z v Æ z � Ç r l k l h k k o h h k l k k l h k o g m k g } k k k k k j l hÊ Ë Ì Ì Í Î Ï Ð Ñ Ò o l | i g h | o k k l g | n k h o | j k k m o | n j g | j k k k k kÓ Ô Õ | h j o | h g k | k k k | k k k | h m } | m h g | k k k | h j o | k k k | h g k | k k k | g i } | i i h | k k k | g h i | k k k | k k k | k k k | k k k | k k k | h n o

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 122977 SS
Site Code : TBA
Start Date : 10/12/2012
Page No : 1

N/S: Broadway (Route 138)
E/W: I-495 NB Ramps
City, State: Raynham, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
 � � � 
 � � � � � � � í 
 �� � � � � � � � � � � � 	 
 � � � �� � � �  � � 	 � ! � " # $  � % & & � � � �� � � � ' � � 	 � � � � � � � � � � � � 	 
 � � � �� � � � ( � � 	 � ! � " # $ ( � % � � � � �� � � � ) 
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S: Route 24 NB Ramps
E/W: Pleasant Street (Route 104)
City, State: Middleborough, MA
Client: Howard Stein-Hudson/A. Siu � � � � � � � � � � 	 
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Appendix B-2  
Crash Data and Worksheets 



 
INTERSECTION CRASH ANALYSIS SUMMARY



Project First Light - Taunton, MA

1 2 3 4 5 6 7 8

Scenario

Galleria Mall 

North/ 

Overpass 

Connector

Galleria 

Mall South/ 

County

Stevens/ Overpass 

Connector/ Route 

140 Ramp

Stevens/ 

O'Connell

County/ 

Route 24 

NB Ramp

County/ 

Route 24 

SB Ramp

Stevens/ 

Middleboro

Middleboro/ 

Hart/ Poole

Year

2007 2 1 6 8 1 6

2008 1 3 7 1 2 7

2009 1 9 7 4 3 4

2010 - - - - - - -

Total 1 6 10 0 20 13 6 17

Type

Single Vehicle 1 4 2 2

Angle 1 4 6 2 2 2 7

Rear-end 1 11 8 1 5

Head-on 1 2

Sideswipe 2 2 1 2

Unknown/Other 1 1 1 1

Total 1 6 10 0 20 13 6 17

Severity

Property Damage Only 5 8 13 8 5 10

Personal injury 1 2 7 4 6

Fatality

Hit and run

Unknown 1 1 1 1

Total 1 6 10 0 20 13 6 17

Light Conditions

Day 4 5 15 9 3 14

Dusk/dawn 1 2 1 1 1

Dark (road lit) 1 2 1 1 3 2 2

Dark (road unlit) 3 1

Unknown 1

Total 1 6 10 0 20 13 6 17

Road Conditions

Dry 1 2 7 13 11 5 15

Wet 2 2 7 1 2

Snow 1

Ice 1

Unknown/Other 1 1 1

Total 1 6 10 0 20 13 6 17

Hour of Day

6:00-9:00 a.m. 1 5 3 2 2

9:00 a.m.-3:00 p.m. 2 5 5 1 9

3:00-6:00 p.m. 5 4 1 1

6:00 p.m.-6:00 a.m. 1 4 4 6 4 3 5

Total 1 6 10 0 20 13 6 17

Day of Week

Monday 1 2 1 4 2 4

Tuesday 1 5 1 2 4

Wednesday 1 1 7 3

Thursday 2 2 1 1

Friday 1 2 3 4 2

Saturday 2 2 2 3 1 1

Sunday 1 1 1 2

Total 1 6 10 0 20 13 6 17

Crash Rate #REF! 0.40 0.69 0.41 0.30 0.51 1.24

District 5 Average 0.60 0.77 0.77 0.60 0.77 0.77 0.60 0.60

Collision with Cyclist

Collision with Pedestrian

MassDOT Crash History



9 10 11 12 13 14 15 16

Scenario

County/ 

Mozzone

County/ 

Bristol 

HS

County/ 

Erika

County/ 

Hart

Galleria Mall 

South/ Mall 

Drive

Broadway/ 

Bay/ Exeter

Broadway/ 

Washington

Washington/ 

FR Martin

Year

2007 5 4 14 9 1 3

2008 7 1 5 16 7 2 3

2009 7 3 1 14 6 14 6

2010 - - - - - - - -

Total 19 4 10 44 0 22 17 12

Type

Single Vehicle 2 1 1 26 1 2 1

Angle 6 3 4 5 5 7

Rear-end 7 3 13 11 3 3

Head-on 1 3 1 1

Sideswipe 2 2 3 6 1

Unknown/Other 1 2 1

Total 19 4 10 44 0 22 17 12

Severity

Property Damage Only 10 3 4 31 14 6 8

Personal injury 8 1 4 13 6 8 4

Fatality

Hit and run

Unknown 1 2 2 3

Total 19 4 10 44 0 22 17 12

Light Conditions

Day 11 3 7 25 18 9 11

Dusk/dawn 1 1 2

Dark (road lit) 7 1 3 18 4 6 1

Dark (road unlit)

Unknown

Total 19 4 10 44 0 22 17 12

Road Conditions

Dry 15 3 8 33 17 12 8

Wet 3 2 11 5 4 3

Snow 1

Ice 1 1

Unknown/Other 1

Total 19 4 10 44 0 22 17 12

Hour of Day

6:00-9:00 a.m. 1 1 3 4 1 2

9:00 a.m.-3:00 p.m. 4 4 10 7 6 5

3:00-6:00 p.m. 6 2 2 9 6 1 4

6:00 p.m.-6:00 a.m. 8 1 4 22 5 9 1

Total 19 4 10 44 0 22 17 12

Day of Week

Monday 4 1 3 2 1 1

Tuesday 3 1 8 2 4

Wednesday 1 1 3 8 2 3

Thursday 1 6 4 1 2

Friday 2 1 2 11 8 5 3

Saturday 3 5 1 2 3

Sunday 5 2 3 3 3 4

Total 19 4 10 44 0 22 17 12

Crash Rate 0.63 0.14 0.31 1.26 0.85 0.56 0.35

District 5 Average 0.77 0.60 0.77 0.77 0.60 0.60 0.77 0.60

Collision with Cyclist 1

Collision with Pedestrian 1 1 1

MassDOT Crash History



17 18 19 20 21 22 23 24 25

Scenario

Washington/ 

Tremont/ Oak

Cohannet/ 

Weir

Broadway/ 

Weir/ Court

Court/ 

Western 

Green

Cohannet/ 

Winthrop

Winthrop/ 

High

Summer/ 

Main/ 

Church

Summer/ 

County/ 

Ingell

County/ 

Johnson

Year

2007 11 6 5 4 6 3 4 11 1

2008 7 16 9 5 7 11 2 8

2009 8 6 5 6 8 5 3 3 4

2010 - - - - - - - - -

Total 26 28 19 15 21 19 9 22 5

Type

Single Vehicle 1 3 2 2 1 1 1 1

Angle 10 9 6 9 10 10 2 5 2

Rear-end 9 11 4 1 8 3 5 9 3

Head-on

Sideswipe 6 5 4 3 2 3 1 3

Unknown/Other 3 2 4

Total 26 28 19 15 21 19 9 22 5

Severity

Property Damage Only 17 18 14 13 18 14 6 11 4

Personal injury 8 10 2 2 2 4 3 8 1

Fatality

Hit and run

Unknown 1 3 1 1 3

Total 26 28 19 15 21 19 9 22 5

Light Conditions

Day 17 19 16 15 19 11 5 12 5

Dusk/dawn 1 1 1

Dark (road lit) 8 7 3 2 7 4 7

Dark (road unlit) 1 2

Unknown 1

Total 26 28 19 15 21 19 9 22 5

Road Conditions

Dry 22 25 16 12 18 15 8 15 4

Wet 4 2 2 2 3 2 1 5 1

Snow 1 1 1

Ice

Unknown/Other 1 1 2

Total 26 28 19 15 21 19 9 22 5

Hour of Day

6:00-9:00 a.m. 4 2 1 2 3 3 1

9:00 a.m.-3:00 p.m. 7 9 9 12 12 3 3 11 1

3:00-6:00 p.m. 5 8 3 1 4 2 2 7 3

6:00 p.m.-6:00 a.m. 10 9 6 2 11 3 4 1

Total 26 28 19 15 21 19 9 22 5

Day of Week

Monday 4 2 3 4 3 3 2 2

Tuesday 4 6 3 2 2 2 3 4

Wednesday 3 3 4 2 3 2 4 4

Thursday 6 6 3 3 4 2 2 5

Friday 2 4 2 3 4 4 4

Saturday 6 5 3 1 4 3 1 1

Sunday 1 2 1 1 3 1 3

Total 26 28 19 15 21 19 9 22 5

Crash Rate 0.82 0.80 0.74 0.66 0.92 0.75 0.40 1.18 0.23

District 5 Average 0.77 0.77 0.60 0.60 0.60 0.77 0.77 0.60 0.60

Collision with Cyclist

Collision with Pedestrian 3 1

MassDOT Crash History



26 27 28 29 30 31 32 33 34

Scenario

Myricks/ 

Route 140 

NB

Myricks/ 

Route 140 

SB

Middleboro/ 

Liberty/ Old 

Colony

Middleboro/ 

Pinehill

Stevens/ 

Pinehill

FR Martin/ 

Cohannet

Gordon 

Owen/ 

Williams

County/ 

River 

Way Ext.

Dean/ 

Longmeadow

Year

2007 3 6 1 1 7 6

2008 4 2 1 1 15 3 19

2009 3 3 3 16 8 16

2010 - - - - - - - - -

Total 0 0 10 11 2 5 38 11 41

Type

Single Vehicle 1 1 1 1

Angle 7 7 4 30 3 10

Rear-end 1 3 8 26

Head-on 1 1 1 1

Sideswipe 1 1 3

Unknown/Other 2 1 3

Total 0 0 10 11 2 5 38 11 41

Severity

Property Damage Only 6 7 1 3 18 6 20

Personal injury 3 2 1 1 19 5 18

Fatality

Hit and run

Unknown 1 2 1 1 3

Total 0 0 10 11 2 5 38 11 41

Light Conditions

Day 8 7 1 4 27 8 32

Dusk/dawn 1 3 1 1

Dark (road lit) 2 3 1 1 7 2 8

Dark (road unlit) 1

Unknown

Total 0 0 10 11 2 5 38 11 41

Road Conditions

Dry 7 9 2 1 24 10 33

Wet 3 3 12 1 7

Snow 1

Ice 1

Unknown/Other 2 2

Total 0 0 10 11 2 5 38 11 41

Hour of Day

6:00-9:00 a.m. 1 8 3 7

9:00 a.m.-3:00 p.m. 2 6 1 1 11 3 14

3:00-6:00 p.m. 3 1 3 9 2 11

6:00 p.m.-6:00 a.m. 4 4 1 1 10 3 9

Total 0 0 10 11 2 5 38 11 41

Day of Week

Monday 1 2 1 4 2 7

Tuesday 1 1 8 1 6

Wednesday 1 3 3 10 7

Thursday 3 5 2 9

Friday 2 1 1 5 4 6

Saturday 1 3 1 4 4

Sunday 1 2 2 2 2

Total 0 0 10 11 2 5 38 11 41

Crash Rate 0.66 0.77 0.25 0.34 2.32 0.49 0.94

District 5 Average 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.77 0.77

Collision with Cyclist 1

Collision with Pedestrian

MassDOT Crash History



35 37 38 39 40 41 42

Scenario

Winthrop 

Street/ 

Highland 

Street

Route 105 

at I-495 NB 

Ramps

Route 105 at 

I-495 SB 

Ramps

Route 18/ 

Route 79

Route 18/ 

Taunton 

Street

Route 18 at I-495 

NB Ramps

Route 18 at I-495 

SB Ramps

Year

2007 3 - - - - - -

2008 7 11 4 1 1 0 0

2009 6 10 8 6 3 1 0

2010 - 14 4 4 4 4 1

Total 16 35 16 11 8 5 1

Type

Single Vehicle 1 2 2 2 1 0

Angle 7 18 10 6 3 2 0

Rear-end 7 5 2 2 2 3 0

Head-on 1 2 0

Sideswipe 8 2 1 1 0

Unknown/Other 1 0

Total 16 35 16 11 8 5 0

Severity

Property Damage Only 11 29 10 7 4 3 1

Personal injury 4 6 5 3 2 2

Fatality

Hit and run

Unknown 1 1 1 2

Total 16 35 16 11 8 5 1

Light Conditions

Day 9 28 15 7 6 4

Dusk/dawn 1 2 1

Dark (road lit) 6 5 1 4 1

Dark (road unlit) 1

Unknown 1

Total 16 35 16 11 8 5 1

Road Conditions

Dry 13 19 14 9 5 3

Wet 2 15 2 2 1 2 1

Snow 1 1

Ice 1

Unknown/Other 1

Total 16 35 16 11 8 5 1

Hour of Day

6:00-9:00 a.m. 4 2 4 1 4

9:00 a.m.-3:00 p.m. 2 13 3 3 2 1

3:00-6:00 p.m. 6 15 6 3 2 3 1

6:00 p.m.-6:00 a.m. 4 5 3 4 1

Total 16 35 16 11 8 5 1

Day of Week

Monday 6 7 7 2 1

Tuesday 1 2 5 1 1 1

Wednesday 6 2 1 1 1

Thursday 7 1 1 2 2

Friday 3 6 1 4 1 1

Saturday 4 3 2 1 1

Sunday 2 4 1

Total 16 35 16 11 8 5 1

Crash Rate 0.71 1.61 0.74 0.56 0.54 0.31 0.05

District 5 Average 0.77 0.60 0.60 0.77 0.60 0.60 0.60

Collision with Cyclist

Collision with Pedestrian

MassDOT Crash History



43 44 45 46 47 48 49

Scenario

Route 18/44 & 

Route 28 

(Middleborough 

Rotary)

Route 44 at 

I-495 NB 

Ramps

Route 44 at I-

495 SB 

Ramps

Route 44/ 

Richmond 

Street

Route 44/ 

Church 

Street

Route 44/  

Hill Street

Route 44/ 

Orchard 

Street

Year

2007 - - - - - - -

2008 57 5 1 5 6 8 19

2009 46 1 0 5 9 4 25

2010 50 3 2 3 5 6 27

Total 153 9 3 13 20 18 71

Type

Single Vehicle 12 1 1 3 2 3

Angle 10 4 9 4 7 31

Rear-end 113 3 2 3 11 7 29

Head-on 0 2

Sideswipe 12 1 1 1 4

Unknown/Other 6 1 4

Total 153 9 3 13 20 18 71

Severity

Property Damage Only 117 7 7 12 13 43

Personal injury 27 1 3 6 7 5 28

Fatality 0

Hit and run 0

Unknown 9 1 1

Total 153 9 3 13 20 18 71

Light Conditions

Day 125 8 3 6 10 10 50

Dusk/dawn 6 1 1 1

Dark (road lit) 12 1 6 9 7 14

Dark (road unlit) 8 3

Unknown 2 1 3

Total 153 9 3 13 20 18 71

Road Conditions

Dry 120 8 3 7 14 13 44

Wet 29 1 5 4 5 23

Snow 2 1

Ice 0 1

Unknown/Other 2 1 4

Total 153 9 3 13 20 18 71

Hour of Day

6:00-9:00 a.m. 24 2 1

9:00 a.m.-3:00 p.m. 62 3 2 3 4 7

3:00-6:00 p.m. 40 4 1 5 3 4

6:00 p.m.-6:00 a.m. 27 2 5 11 6

Total 153 9 3 13 20 18 0

Day of Week

Monday 22 1 1 4 5 1 9

Tuesday 27 1 1 2 1 12

Wednesday 21 4 1 2 2

Thursday 22 2 1 1 4 7 9

Friday 28 1 3 3 3 9

Saturday 19 1 2 2 3 13

Sunday 14 1 2 1 8

Total 153 9 3 13 20 18 60

Crash Rate 3.80 0.23 0.08 0.39 0.52 0.49 1.03

District 5 Average 0.60 0.60 0.60 0.60 0.77 0.60 0.77

Collision with Cyclist

Collision with Pedestrian

MassDOT Crash History



50 51 52 53 54 55

Scenario

Route 138 at I-

495 NB 

Ramps

Route 138 at 

I-495 SB 

Ramps

Route 104 at 

Route 24 NB 

Ramps

Route 104 at 

Route 24 SB 

Ramps

Padelford 

Street at 

Route 24 NB 

Ramps

Padelford 

Street at 

Route 24 SB 

Ramps

Year

2007 - - - - - -

2008 2 1 0 0 1 0

2009 1 2 1 0 0 1

2010 2 1 0 0 0 0

Total 5 4 1 0 1 1

Type

Single Vehicle 1 1 1

Angle 2

Rear-end 1 3 1 1

Head-on

Sideswipe

Unknown/Other 1

Total 5 4 1 0 1 1

Severity

Property Damage Only 3 2 1 1 1

Personal injury 1 2

Fatality

Hit and run

Unknown 1

Total 5 4 1 0 1 1

Light Conditions

Day 5 2 1

Dusk/dawn 1

Dark (road lit) 1

Dark (road unlit) 1 1

Unknown

Total 5 4 1 0 1 1

Road Conditions

Dry 1 2 1

Wet 3 2 1

Snow 1 1

Ice

Unknown/Other

Total 5 4 1 0 1 1

Hour of Day

6:00-9:00 a.m. 2

9:00 a.m.-3:00 p.m. 1

3:00-6:00 p.m. 2 2

6:00 p.m.-6:00 a.m. 2 1 1 1

Total 5 4 1 0 1 1

Day of Week

Monday 1

Tuesday 1

Wednesday 3 3

Thursday 1

Friday 1

Saturday 1 1

Sunday

Total 5 4 1 0 1 1

Crash Rate 0.15 0.11 0.03 0.14 0.10

District 5 Average 0.77 0.77 0.77 0.77 0.60 0.60

Collision with Cyclist

Collision with Pedestrian

MassDOT Crash History



 
INERSECTION CRASH RATE WORKSHEETS



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Galleria Mall North

 MINOR STREET(S) : Overpass Connector

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB

 0

0.108 APPROACH ADT : 0  ADT = TOTAL VOL/"K" FACT.

#REF!
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
#REF!

#REF! RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

MassDOT
CRASH  RATE  WORKSHEET

DIRECTION :

Total 

Entering 

Vehicles

INTERSECTION

DIAGRAM

CRASH RATE CALCULATION :

TOTAL # OF CRASHES :

" K "  FACTOR :

VOLUMES (PM) :

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : County Street

 MINOR STREET(S) : Galleria Mall Drive South

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB SEB

462 129 93 773 1,457

0.106 APPROACH ADT : 13,745  ADT = TOTAL VOL/"K" FACT.

6
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
2.00

0.40 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Stevens Street

 MINOR STREET(S) : Overpass Connector

Route 140 Ramp

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB

164 145 517 594  1,420

0.108 APPROACH ADT : 13,148  ADT = TOTAL VOL/"K" FACT.

10
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
3.33

0.69 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : County Street (Route 140)

 MINOR STREET(S) : Route 24 NB Ramp

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB WB

1,755 1,976 243  3,974

0.090 APPROACH ADT : 44,156  ADT = TOTAL VOL/"K" FACT.

20
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
6.67

0.41 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : County Street (Route 140)

 MINOR STREET(S) : Route 24 SB Ramp

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB

1,030 1,372 1,158  3,560

0.090 APPROACH ADT : 39,556  ADT = TOTAL VOL/"K" FACT.

13
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
4.33

0.30 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Middleboro Avenue

 MINOR STREET(S) : Stevens Street

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB

449 381 157  987

0.092 APPROACH ADT : 10,728  ADT = TOTAL VOL/"K" FACT.

6
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
2.00

0.51 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Middleboro Avenue

 MINOR STREET(S) : Hart Street

Poole Street

Briston HS Driveway

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB

333 525 34 257  1,149

0.092 APPROACH ADT : 12,489  ADT = TOTAL VOL/"K" FACT.

17
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
5.67

1.24 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : County Street (Route 140)

 MINOR STREET(S) : Mozzone Boulevard

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB

996 1,265 222  2,483

0.090 APPROACH ADT : 27,589  ADT = TOTAL VOL/"K" FACT.

19
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
6.33

0.63 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : County Street (Route 140)

 MINOR STREET(S) : Bristol HS Driveway

Hess Station

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

896 1,258 109 40  2,303

0.090 APPROACH ADT : 25,589  ADT = TOTAL VOL/"K" FACT.

4
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
1.33

0.14 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : County Street (Route 140)

 MINOR STREET(S) : Erika Drive

Driveway

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

895 1,275 478 2  2,650

0.090 APPROACH ADT : 29,444  ADT = TOTAL VOL/"K" FACT.

10
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
3.33

0.31 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : County Street (Route 140)

 MINOR STREET(S) : Hart Street

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

918 980 518 444  2,860

0.090 APPROACH ADT : 31,778  ADT = TOTAL VOL/"K" FACT.

44
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
14.67

1.26 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Broadway (Route 138)

 MINOR STREET(S) : Bay Street

Exeter Street

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB SEB

773 662 15 276  1,726

0.073 APPROACH ADT : 23,644  ADT = TOTAL VOL/"K" FACT.

22
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
7.33

0.85 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Broadway (Route 138)

 MINOR STREET(S) : Washington Street

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

537 867 434 194  2,032

0.073 APPROACH ADT : 27,836  ADT = TOTAL VOL/"K" FACT.

17
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
5.67

0.56 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Washington Street

 MINOR STREET(S) : F. R. Martin Parkway (Route 140)

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

870 1,152 6 259  2,287

0.073 APPROACH ADT : 31,329  ADT = TOTAL VOL/"K" FACT.

12
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
4.00

0.35 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Washington Street (Route 140)

 MINOR STREET(S) : Tremont Street (Route 140)

Oak Street

Paza Driveway

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

434 882 719 222  2,257

0.078 APPROACH ADT : 28,936  ADT = TOTAL VOL/"K" FACT.

26
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
8.67

0.82 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Cohannet Street/Main Street (Route 140/44)

 MINOR STREET(S) : Weir Street (Route 138)

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB

1,336 1,033 375  2,744

0.086 APPROACH ADT : 31,907  ADT = TOTAL VOL/"K" FACT.

28
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
9.33

0.80 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Broadway

 MINOR STREET(S) : Weir Street

Court Street

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB

1,498 530  2,028

0.086 APPROACH ADT : 23,581  ADT = TOTAL VOL/"K" FACT.

19
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
6.33

0.74 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Court Street (Route 138)

 MINOR STREET(S) : Western Green (Route 138)

Post Office Square

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB SB

35 1,457 293  1,785

0.086 APPROACH ADT : 20,756  ADT = TOTAL VOL/"K" FACT.

15
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
5.00

0.66 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Western Green (Route 138)

 MINOR STREET(S) : Cohannet Street (Route 140)

Winthrop Street (Route 44)

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB

234 1,151 411  1,796

0.086 APPROACH ADT : 20,884  ADT = TOTAL VOL/"K" FACT.

21
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
7.00

0.92 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Winthrop Street (Route 44)

 MINOR STREET(S) : High Street

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

540 525 558 369  1,992

0.086 APPROACH ADT : 23,163  ADT = TOTAL VOL/"K" FACT.

19
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
6.33

0.75 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Main Street/Church Green (Route 44)

 MINOR STREET(S) : Summer Street (Route 140)

Union Street

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB

804 605 371  1,780

0.086 APPROACH ADT : 20,698  ADT = TOTAL VOL/"K" FACT.

9
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
3.00

0.40 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Summer Street/County Street (Route 140)

 MINOR STREET(S) : Ingell Street

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB

443 706 377  1,526

0.090 APPROACH ADT : 16,956  ADT = TOTAL VOL/"K" FACT.

22
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
7.33

1.18 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : County Street (Route 140)

 MINOR STREET(S) : Johnson Street

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB NWB

930 768 5 3 93 1,799

0.090 APPROACH ADT : 19,989  ADT = TOTAL VOL/"K" FACT.

5
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
1.67

0.23 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Middleboro Avenue

 MINOR STREET(S) : Liberty Street

Old Colony Avenue

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB

345 253 114 553 1,265

0.092 APPROACH ADT : 13,750  ADT = TOTAL VOL/"K" FACT.

10
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
3.33

0.66 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Middleboro Avenue

 MINOR STREET(S) : Pinehill Street

Caswell Street

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB

194 517 155 328 1,194

0.092 APPROACH ADT : 12,978  ADT = TOTAL VOL/"K" FACT.

11
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
3.67

0.77 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Stevens Street

 MINOR STREET(S) : Pinehill Street

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB WB

327 122 235 684

0.092 APPROACH ADT : 7,435  ADT = TOTAL VOL/"K" FACT.

2
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
0.67

0.25 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Cohannet Street

 MINOR STREET(S) : F. R. Martin Parkway

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB SB

287 341 512 1,140

0.086 APPROACH ADT : 13,256  ADT = TOTAL VOL/"K" FACT.

5
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
1.67

0.34 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Gordon Owen Riverway

 MINOR STREET(S) : River Way Extension

Willaims Street

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB

713 234 168 234 1,349

0.090 APPROACH ADT : 14,989  ADT = TOTAL VOL/"K" FACT.

38
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
12.67

2.32 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : County Street (Route 140)

 MINOR STREET(S) : River Way Extension

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB

584 855 420 1,859

0.090 APPROACH ADT : 20,656  ADT = TOTAL VOL/"K" FACT.

11
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
3.67

0.49 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE : Mar-12

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Dean Street

 MINOR STREET(S) : Longmeadow Road

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB

1,005 1,463 594 508 3,570

0.090 APPROACH ADT : 39,667  ADT = TOTAL VOL/"K" FACT.

41
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
13.67

0.94 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :



 CITY/TOWN : Taunton, MA COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Winthrop Street (Route 44)

 MINOR STREET(S) : Highland Street

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB

655 641 199 270 1,765

0.086 APPROACH ADT : 20,523  ADT = TOTAL VOL/"K" FACT.

16
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
5.33

0.71 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Middleborough, MA COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 105

 MINOR STREET(S) : I-495 NB Ramps

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB WB

870 802 154 1,826

0.092 APPROACH ADT : 19,848  ADT = TOTAL VOL/"K" FACT.

35
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
11.67

1.61 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Middleborough COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 105

 MINOR STREET(S) : I-495 SB Ramps

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB

665 672 481 1,818

0.092 APPROACH ADT : 19,761  ADT = TOTAL VOL/"K" FACT.

16
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
5.33

0.74 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Lakeville COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 18

 MINOR STREET(S) : Route 79

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

230 765 313 315 1,623

0.090 APPROACH ADT : 18,033  ADT = TOTAL VOL/"K" FACT.

11
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
3.67

0.56 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Lakeville COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 18

 MINOR STREET(S) : Taunton Street

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

342 730 101 35 1,208

0.090 APPROACH ADT : 13,422  ADT = TOTAL VOL/"K" FACT.

8
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
2.67

0.54 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Middleborough COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 18

 MINOR STREET(S) : I-495 NB Ramps

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB WB

760 465 118 1,343

0.090 APPROACH ADT : 14,922  ADT = TOTAL VOL/"K" FACT.

5
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
1.67

0.31 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Middleborough COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 18

 MINOR STREET(S) : I-495 SB Ramps

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB

602 482 678 1,762

0.090 APPROACH ADT : 19,578  ADT = TOTAL VOL/"K" FACT.

1
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
0.33

0.05 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (AM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Middleborough COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 18

 MINOR STREET(S) : Route 44

Route 28

North

Peak  Hour  Volumes

1 2 3 4 5

NB NWB SB EB WB

598 458 383 1,052 817 3,308

0.090 APPROACH ADT : 36,756  ADT = TOTAL VOL/"K" FACT.

153
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
51.00

3.80 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Middleborough COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 44

 MINOR STREET(S) : I-495 NB Ramps

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB SB

1,117 1,213 167 2,497

0.070 APPROACH ADT : 35,671  ADT = TOTAL VOL/"K" FACT.

9
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
3.00

0.23 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Middleborough COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 44

 MINOR STREET(S) : I-495 SB Ramps

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB

928 814 627 2,369

0.070 APPROACH ADT : 33,843  ADT = TOTAL VOL/"K" FACT.

3
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
1.00

0.08 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 44

 MINOR STREET(S) : Richmond Street

Vernon Street

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB

999 817 24 147 1,987

0.065 APPROACH ADT : 30,569  ADT = TOTAL VOL/"K" FACT.

13
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
4.33

0.39 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Raynham COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 44

 MINOR STREET(S) : Church Street

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB

1,033 991 133 140 2,297

0.065 APPROACH ADT : 35,338  ADT = TOTAL VOL/"K" FACT.

20
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
6.67

0.52 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Raynham COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 44

 MINOR STREET(S) : Hill Street

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB

1,104 984 45 41 2,174

0.065 APPROACH ADT : 33,446  ADT = TOTAL VOL/"K" FACT.

18
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
6.00

0.49 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Raynham COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 44

 MINOR STREET(S) : Orchard Street

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB SB

1,561 1,682 420 421 4,084

0.065 APPROACH ADT : 62,831  ADT = TOTAL VOL/"K" FACT.

71
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
23.67

1.03 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Raynham COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 138

 MINOR STREET(S) : I-495 NB Ramps

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB WB

982 1,386 351 2,719

0.088 APPROACH ADT : 30,898  ADT = TOTAL VOL/"K" FACT.

5
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
1.67

0.15 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Raynham COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 138

 MINOR STREET(S) : I-495 SB Ramps

North

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB

864 1,321 695 2,880

0.088 APPROACH ADT : 32,727  ADT = TOTAL VOL/"K" FACT.

4
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
1.33

0.11 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

Total 

Entering 

VehiclesDIRECTION :

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :









 CITY/TOWN : Bridgewater COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 104

 MINOR STREET(S) : Route 24 NB Ramps

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB

813 1,103 704 2,620

0.086 APPROACH ADT : 30,465  ADT = TOTAL VOL/"K" FACT.

1
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
0.33

0.03 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Bridgewater COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 104

 MINOR STREET(S) : Route 24 SB Ramps

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB SB

455 966 704 2,125

0.086 APPROACH ADT : 24,709  ADT = TOTAL VOL/"K" FACT.

0
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
0.00

RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Berkley COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Padelford Street

 MINOR STREET(S) : Route 24 NB Ramps

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB NB

357 175 74 606

0.094 APPROACH ADT : 6,447  ADT = TOTAL VOL/"K" FACT.

1
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
0.33

0.14 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 CITY/TOWN : Berkley COUNT DATE :

 DISTRICT : 5 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Padelford Street

 MINOR STREET(S) : Route 24 SB Ramps

North

Peak  Hour  Volumes

1 2 3 4 5

EB WB SB

301 158 424 883

0.094 APPROACH ADT : 9,394  ADT = TOTAL VOL/"K" FACT.

1
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES ( A ) :
0.33

0.10 RATE  =
( A * 1,000,000 )                          

( ADT * 365 )

Comments :  

Project Title & Date: Project First Light - Taunton

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

MassDOT
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 

Entering 

VehiclesDIRECTION :



 
ROUTES 24 AND 140 FREEWAY SEGMENT CRASH ANALYSIS 

SUMMARY



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Scenario

Route 140 

Under 

Stevens St 

Overpass

Route 140 

SB On 

Ramp 

from 

County St

Route 140 

East of 

Stevens St

Route 140 

SB b/n 

Rt.24 & 

Stevens 

Street

Route 140 

NB b/n 

Rt.24 & 

Stevens 

Street

Route 24 

SB On 

Ramp & 

Mainline

Route 24 

SB Exit 12 

Ramp

Route 24 

SB Exit 12 

& Mainline

Route 

24 NB 

On 

Ramp 

from 

Rt.140

Route 

24 NB 

On 

Ramp & 

Mainlin

e

Route 

24 NB 

Exit 12B 

Off 

Ramp

Route 24 

NB Exit 

12A Off 

Ramp

Route 24 

NB Exit 12A 

Off Ramp & 

Mainline

Route 24 

NB Exit 12B 

& Mainline

Route 24 

SB On 

Ramp from 

Rt. 140

Year

2008 1 2 1 2 2 28 4 1 41

2009 3 1 8 2 1 53 1 1 1 1 18

2010 4 3 1 2 5 35 1 1 13 1

Total 8 3 12 3 2 4 6 116 2 5 1 2 1 72 1

Type

Single Vehicle 1 2 6 1 1 3 2 20 2 2 1 1 1 27 1

Angle 2 1 1 6 1 4

Rear-end 4 1 4 2 1 1 82 2 1 36

Head-on

Sideswipe 1 1 1 2 6 4

Unknown/Other 2 1

Total 8 3 12 3 2 4 6 116 2 5 1 2 1 72 1

Severity

Property Damage Only 4 3 5 1 1 2 6 72 2 3 1 1 44

Personal injury 4 5 1 1 1 36 1 1 25

Fatality 1

Hit and run

Unknown 1 1 1 8 1 1 3 1

Total 8 3 12 3 2 4 6 116 2 5 1 2 1 72 1

Light Conditions

Day 6 1 5 2 1 1 6 81 2 3 1 1 48 1

Dusk/dawn 1 1 11 1 5

Dark (road lit) 1 1 1 7 1 5

Dark (road unlit) 1 1 6 1 1 16 1 14

Unknown 1 1 1

Total 8 3 12 3 2 4 6 116 2 5 1 2 1 72 1

Road Conditions

Dry 5 7 3 1 2 3 89 3 2 41

Wet 3 3 4 1 2 22 2 1 16 1

Snow 1 1 4

Ice 1 1 3 9

Unknown/Other 1 2 2 2

Total 8 3 12 3 2 4 6 116 2 5 1 2 1 72 1

Hour of Day

6:00-9:00 a.m. 2 5 1 1 1 4 1 27

9:00 a.m.-3:00 p.m. 2 1 2 2 4 20 2 2 1 14 1

3:00-6:00 p.m. 1 1 1 1 64 1 1 11

6:00 p.m.-6:00 a.m. 3 2 4 1 1 2 28 1 1 1 20

Total 8 3 12 3 2 4 6 116 2 5 1 2 1 72 1

Day of Week

Monday 1 2 1 13 7

Tuesday 4 3 2 2 15 13

Wednesday 1 1 1 1 3 25 2 2 9 1

Thursday 1 1 18 1 10

Friday 1 1 5 1 1 32 1 1 1 21

Saturday 2 6 1 2 4

Sunday 2 1 7 8

Total 8 3 12 3 2 4 6 116 2 5 1 2 1 72 1

Crash Rate 3.58 7.79 1.49 0.68 0.27 0.33 1.89 9.30 0.50 0.90 1.28 3.34 0.09 9.17 0.86

District 5 Average 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99

MassDOT Crash History

Project First Light - Taunton, MA



 
ROUTES 24 AND 140 FREEWAY SEGMENT CRASH RATE 

WORKSHEET



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 140 NB

START POINT:Route 140 NB On-Ramp Exit 11

END POINT: Overpass Connector

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.09

AVERAGE DAILY TRAFFIC VOLUME ( V ): 21,566

8
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

2.67

3.58 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 140 SB On-Ramp Exit 11

START POINT:County Street

END POINT: Route 140 NB

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.21

AVERAGE DAILY TRAFFIC VOLUME ( V ): 1,659

3
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

1.00

7.79 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 140 NB

START POINT:Overhead Sign for Exits 12A-B

END POINT: Route 140 NB Off-Ramp Exit 11

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.44

AVERAGE DAILY TRAFFIC VOLUME ( V ): 16,860

12
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

4.00

1.49 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 140 SB

START POINT:Route 24 NB Off-Ramp Exit 12A to Route 140 SB

END POINT: Route 140 SB Off-Ramp Exit 11B

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.19

AVERAGE DAILY TRAFFIC VOLUME ( V ): 21,809

3
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

1.00

0.68 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 140 NB

START POINT:Overpass Connector

END POINT: Route 24 NB On-Ramp Exit 12B

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.32

AVERAGE DAILY TRAFFIC VOLUME ( V ): 21,566

2
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

0.67

0.27 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 24 SB South of Exit 12

START POINT:Route 24 SB On-Ramp

END POINT: Railroad Tracks South of Route 140

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.44

AVERAGE DAILY TRAFFIC VOLUME ( V ): 25,383

4
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

1.33

0.33 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 24 SB Off-Ramp

START POINT:Route 24 SB

END POINT: Route 140

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.19

AVERAGE DAILY TRAFFIC VOLUME ( V ): 15,158

6
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

2.00

1.89 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 24 SB

START POINT:Railroad Tracks North of Route 140

END POINT: Route 24 SB Off-Ramp

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.31

AVERAGE DAILY TRAFFIC VOLUME ( V ): 36,466

116
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

38.67

9.30 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 24 NB On-Ramp Exit 12B

START POINT:Route 140

END POINT: Route 24 NB

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.23

AVERAGE DAILY TRAFFIC VOLUME ( V ): 16,219

2
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

0.67

0.50 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 24 NB North of Exit 12

START POINT:Route 24 NB On-Ramp Exit 12B

END POINT: Railroad Tracks North of Route 140

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.14

AVERAGE DAILY TRAFFIC VOLUME ( V ): 35,771

5
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

1.67

0.90 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 24 NB Off-Ramp Exit 12B

START POINT:Route 24 NB

END POINT: Route 140

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.21

AVERAGE DAILY TRAFFIC VOLUME ( V ): 3,375

1
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

0.33

1.28 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 24 NB Off-Ramp Exit 12A to Route 140 SB

START POINT:Route 24 NB South of Exit 12

END POINT: Route 140 SB

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.29

AVERAGE DAILY TRAFFIC VOLUME ( V ): 1,912

2
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

0.67

3.34 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 24 NB South of Exit 12

START POINT:Railroad Tracks South of Route 140

END POINT: Route 24 NB Off-Ramp Exit 12A Route 140 SB

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.34

AVERAGE DAILY TRAFFIC VOLUME ( V ): 28,217

1
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

0.33

0.09 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 24 NB

START POINT:Route 24 NB Off-Ramp Exit 12A to Route 140 SB

END POINT: Route 24 NB Off-Ramp Exit 12B

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.27

AVERAGE DAILY TRAFFIC VOLUME ( V ): 26,305

72
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

24.00

9.17 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



 CITY/TOWN : Taunton COUNT DATE :

 DISTRICT : 5

ROADWAY NAME: Route 24 SB On-Ramp

START POINT:Route 140

END POINT: Route 24 SB South of Exit 12

FUNCTIONAL CLASSIFICATION OF ROADWAY:

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.21

AVERAGE DAILY TRAFFIC VOLUME ( V ): 5,067

1
# OF 

YEARS :
3

AVERAGE # OF 

CRASHES PER YEAR ( 

A ) :

0.33

0.86 RATE  =

Comments :  

Project Title & Date:

MassDOTMassDOTMassDOTMassDOT
SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

CRASH RATE 

CALCULATION :

 ( A * 1,000,000 )                                                                           

( L *  V  * 365 )



Appendix B-3  
Synchro Tables and Reports 



 
LEVEL OF SERVICE SUMMARY AND COMPARISON TABLE



SECTION 1.0 

LOS COMPARISON WITH BUILD ALTERNATIVE A 

 

TABLE 1 

LOS Comparison with Build Alternative A (2022) Intersection Level of Service Summary, AM Peak Hour 

Intersection 

Existing (2012) Conditions No Action (2022) Alternative Build (2022) Alternative A Build (2022) Alternative A - Mitigated 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

Signalized Intersections 

2. Galleria Mall Drive South/County 

Street 
A 3.0       A 2.5       A 2.5       A 2.5       

  Galleria EB left/thru | thru/right A 8.8 0.38 0 2 A 7.5 0.32 0 5 A 7.5 0.32 0 5 A 7.5 0.32 0 5 

  Route 140 WB right A 0.2 0.15 0 0 A 0.3 0.25 0 0 A 0.3 0.25 0 0 A 0.3 0.25 0 0 

  County NB left/thru | thru A 3.5 0.12 0 14 A 4.0 0.15 0 14 A 4.0 0.15 0 14 A 4.0 0.15 0 14 

  County SB left/thru | thru A 3.7 0.19 0 13 A 4.1 0.18 0 14 A 4.1 0.18 0 15 A 4.1 0.18 0 15 

  County SB right A 1.7 0.09 0 7 A 3.9 0.07 0 12 A 3.9 0.07 0 12 A 3.9 0.07 0 12 

3. Overpass Connector/Route 140 NB 

Ramps/Stevens Street 
A 10.9       B 14.2       B 14.3       B 10.0       

  Overpass EB left/thru | thru/right B 14.3 0.06 2 4 B 16.0 0.04 2 7 B 16.1 0.04 2 7 C 32.0 0.06 4 11 

  Route 140 WB left B 14.7 0.13 5 14 B 16.2 0.08 4 19 B 16.4 0.08 4 19 C 32.5 0.12 8 26 

  Route 140 WB thru B 14.3 0.04 2 9 B 16.0 0.03 2 13 B 16.1 0.03 2 13 C 31.9 0.05 5 18 

  Route 140 WB right B 14.4 0.09 0 34 B 16.4 0.13 0 45 B 16.5 0.12 0 43 C 32.4 0.12 0 54 

  Stevens NB left/thru | thru/right B 10.6 0.39 40 66 B 14.7 0.61 72 120 B 14.9 0.61 73 118 A 2.6 0.17 20 35 

  Stevens SB left | left* B 15.0 0.34 15 30 B 16.8 0.32 22 50 B 16.9 0.36 25 56 - -  - -  -  

  Stevens SB thru/right A 3.6 0.16 15 20 A 4.0 0.13 12 28 A 3.9 0.13 12 29 A 1.9 0.10 9 20 

5. Route 24 NB Ramp (Exit 12B)/County 

Street (Route 140) 
A 5.3       A 6.0       A 6.5       A 8.4       

  Route 24 WB right A 0.3 0.22 0 0 A 0.3 0.21 0 0 A 0.3 0.21 0 0 A 0.3 0.21 0 0 

  Route 140 NB thru | thru A 7.5 0.4 43 95 A 8.3 0.43 52 116 A 8.2 0.43 53 118 A 6.1 0.29 65 116 

  Route 140 NB right A 8.7 0.90 0 #85 B 10.6 0.92 0 #132 B 11.8 0.93 0 #147 B 14.1 0.81 257 #528 

  Route 140 SB left B 11.5 0.51 43 105 B 11.8 0.50 46 123 B 11.9 0.51 46 124 C 33.0 0.75 128 198 

  Route 140 SB thru| thru A 0.0 0.31 0 0 A 0.0 0.37 0 0 A 0.0 0.37 0 0 A 0.1 0.26 0 0 

6. Route 24 SB Ramp (Exit 12A)/County 

Street (Route 140) 
B 15.1       B 17.9       B 17.9       A 7.1       

  Route 24 EB left C 25.7 0.46 94 155 C 23.4 0.35 89 161 C 23.6 0.35 89 163 C 31.0 0.36 48 78 

  Route 24 EB right | right B 15.1 0.57 146 198 B 16.6 0.67 205 271 B 16.6 0.67 205 270 A 1.8 0.53 0 0 

  Route 140 NB left* C 29.1 0.37 49 86 C 34.1 0.40 53 110 C 34.0 0.41 55 114 D 47.0 0.37 28 53 

  Route 140 NB thru | thru A 7.3 0.41 96 184 B 10.9 0.48 150 245 B 10.8 0.48 149 242 A 2.6 0.38 35 46 

  Route 140 SB thru | thru/right  B 19.0 0.59 136 263 C 24.0 0.66 183 320 C 24.0 0.66 183 320 A 9.3 0.32 81 125 

  Route 140 SB right*  - - -  -  -  - -  -   - -   -  - -  -  -  A 2.1 0.17 19 40 

9. Mozzone Boulevard/County Street 

(Route 140) 
A 4.1       A 4.2       A 4.2       A 7.5       

  Mozzone EB left B 15.0 0.14 1 8 B 16.0 0.16 2 9 B 16.0 0.16 2 9 D 40.5 0.18 9 14 

  Mozzone EB right B 14.5 0.03 0 8 B 15.3 0.03 0 8 B 15.3 0.03 0 8 D 39.5 0.03 0 10 

  Route 140 NB left*  - -   - -   -  -  -  - -   - -  -   -  - -  A 0.7 0.18 2 10 

  Route 140 NB left/thru | thru A 4.3 0.59 0 130 A 4.4 0.62 0 143 A 4.4 0.63 0 144 A 6.4 0.72 260 391 

  Route 140 SB thru | thru/right A 3.3 0.40 0 81 A 3.2 0.42 0 89 A 3.2 0.42 0 89 A 7.2 0.38 190 104 



Appendix C Synchro LOS Summaries 
 

TABLE 1 

LOS Comparison with Build Alternative A (2022) Intersection Level of Service Summary, AM Peak Hour 

Intersection 

Existing (2012) Conditions No Action (2022) Alternative Build (2022) Alternative A Build (2022) Alternative A - Mitigated 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

11. Erika Drive/County Street (Route 

140) 
B 14.0       B 14.2       B 14.2       B 13.2       

  Erika EB left  C 31.3 0.35 12 62 C 32.2 0.36 13 63 C 32.3 0.36 13 63 D 41.8 0.46 25 49 

  Erika EB left/thru C 31.2 0.34 12 20 C 32.2 0.35 13 62 C 32.2 0.35 13 62 D 41.6 0.44 25 48 

  Erika EB right C 23.2 0.05 0 24 C 24.1 0.05 0 24 C 24.1 0.05 0 24 C 33.8 0.04 0 22 

  Driveway WB left/thru/right D 38.5 0.27 1 21 D 40.0 0.29 1 3 D 40.0 0.29 1 3 D 46.1 0.21 2 3 

  Route 140 NB left  A 8.3 0.33 11 75 A 8.3 0.33 10 81 A 8.4 0.33 10 81 A 5.6 0.33 6 61 

  Route 140 NB thru| thru/right A 8.5 0.41 49 252 A 8.4 0.41 51 274 A 8.4 0.41 51 276 A 6.3 0.38 32 306 

  Route 140 SB left/thru| thru B 17.5 0.58 87 343 B 17.6 0.60 96 380 B 17.6 0.6 96 381 B 15.9 0.49 103 #408 

  Route 1490 SB right B 14.0 0.15 11 80 B 13.8 0.16 13 91 B 13.8 0.16 13 91 B 12.2 0.11 6 63 

12. Hart Street/County Street (Route 

140) 
E 55.0       C 31.0       C 30.7       C 30.7       

  Hart EB left/thru D 53.4 0.87 143 #295 C 25.7 0.5 104 303 C 25.3 0.49 102 303 C 25.3 0.49 102 303 

  Hart EB right C 32.1 0.55 71 186 B 11.8 0.22 0 28 B 11.8 0.22 28 28 B 11.8 0.22 28 28 

  Hart WB left/thru F 224.6 1.35 #165 #413 C 30.6 0.65 105 #383 C 29.9 0.64 #382 #382 C 29.9 0.64 #382 #382 

  Hart WB right C 26.9 0.09 0 28 B 13.3 0.07 0 37 B 13.3 0.07 37 37 B 13.3 0.07 37 37 

  Route 140 NB left  B 17.1 0.47 36 108 C 34.6 0.48 67 185 C 34.8 0.49 184 184 C 34.8 0.49 184 184 

  Route 140 NB thru/right D 46.9 0.97 348 #824 D 36.7 0.82 190 391 D 36.6 0.82 392 392 D 36.6 0.82 392 392 

  Route 140 SB left  D 41.8 0.69 43 80 D 42.0 0.60 65 173 D 40.9 0.56 160 160 D 40.9 0.56 160 160 

  Route 140 SB thru/right C 22.0 0.67 190 #500 D 36.8 0.73 138 275 D 36.5 0.73 276 276 D 36.5 0.73 276 276 

15. Washington Street/Broadway 

(Route 138) 
C 26.7       C 25.8       C 25.8       C 25.8       

  Washington EB left/thru/right C 28.1 0.73 178 279 C 27.8 0.73 172 #425 C 27.8 0.73 172 #425 C 27.8 0.73 172 #425 

  Washington WB left/thru/right B 18.4 0.25 48 123 B 18.2 0.24 48 121 B 18.2 0.24 47 121 B 18.2 0.24 47 121 

  Broadway NB left/thru/right C 31.4 0.81 269 #544 C 30.3 0.80 263 #578 C 30.2 0.80 262 #577 C 30.2 0.80 262 #577 

  Broadway SB left/thru C 25.2 0.67 185 293 C 22.9 0.58 154 324 C 22.9 0.58 154 324 C 22.9 0.58 154 324 

  Broadway SB right C 20.5 0.41 86 184 C 20.5 0.41 87 197 C 20.5 0.41 87 197 C 20.5 0.41 87 197 

17. Oak Street/Washington 

Street/Tremont Street (Route 140) 
C 26.7       C 26.9       C 26.8       C 26.8       

  Tremont EB left  C 29.9 0.70 133 357 C 30.1 0.71 140 368 C 30.1 0.71 138 365 C 30.1 0.71 138 365 

  Tremont EB left/thru/right C 29.4 0.69 134 329 C 29.1 0.68 136 358 C 29.1 0.68 135 357 C 29.1 0.68 135 357 

  Plaza WB left/thru/right D 45.1 0.78 100 #321 D 48.8 0.82 105 #330 D 48.5 0.81 105 #330 D 48.5 0.81 105 #330 

  Oak NB left/thru| thru/right C 27.2 0.65 105 240 C 27.4 0.65 108 244 C 27.2 0.65 107 244 C 27.2 0.65 107 244 

  Washington SB left/thru C 26.9 0.60 92 249 C 25.2 0.51 87 234 C 25.1 0.51 87 234 C 25.1 0.51 87 234 

  Washington SB right B 10.7 0.51 70 127 B 11.0 0.53 76 138 B 11.0 0.54 76 138 B 11.0 0.54 76 138 

18. Cohannet Street (Route 140) / Weir 

Street (Route 138) 
B 11.2       B 11.9       B 11.9       B 11.9       

  Cohannet EB left  A 1.5 0.13 0 40 A 1.5 0.14 0 43 A 1.5 0.14 0 43 A 1.5 0.14 0 43 

  Cohannet EB thru| thru B 18.8 0.61 120 256 B 19.7 0.65 132 280 B 19.6 0.65 131 279 B 19.6 0.65 131 279 

  Cohannet EB right A 1.6 0.16 0 35 A 1.5 0.14 0 39 A 1.5 0.14 0 39 A 1.5 0.14 0 39 

  Main WB right A 1.4 0.56 0 0 A 1.6 0.59 0 0 A 1.6 0.59 0 0 A 1.6 0.59 0 0 

  Weir NB thru  C 25.4 0.63 111 #269 C 26.7 0.67 120 #313 C 26.7 0.67 120 #313 C 26.7 0.67 120 #313 

  Weir NB right B 17.9 0.19 24 62 B 17.6 0.17 21 67 B 17.6 0.17 21 67 B 17.6 0.17 21 67 



Appendix C Synchro LOS Summaries 
 

TABLE 1 

LOS Comparison with Build Alternative A (2022) Intersection Level of Service Summary, AM Peak Hour 

Intersection 

Existing (2012) Conditions No Action (2022) Alternative Build (2022) Alternative A Build (2022) Alternative A - Mitigated 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

22. High Street/Winthrop Street (Route 

140) 
C 21.6       C 21.7       C 21.8       C 21.6       

  High EB left/thru/right C 29.7 0.65 115 240 C 29.6 0.66 120 249 C 29.6 0.66 120 249 C 32.3 0.70 125 260 

  High WB left  D 44.0 0.72 36 #105 D 48.8 0.76 39 #127 D 50.0 0.77 40 #130 C 20.9 0.45 28 78 

  High WB thru/right C 30.5 0.66 103 169 C 27.1 0.55 85 188 C 27.1 0.55 85 188 B 19.4 0.38 69 165 

  Winthrop NB left B 11.7 0.29 31 124 B 11.7 0.27 29 127 B 11.7 0.27 29 127 B 13.3 0.38 44 152 

  Winthrop NB thru/right B 11.9 0.55 104 419 B 12.6 0.57 113 445 B 12.6 0.57 113 443 B 19.9 0.72 173 #584 

  Winthrop SB left/thru| thru/right C 23.6 0.31 41 111 C 24.0 0.32 43 114 C 24.0 0.32 43 114 C 21.1 0.28 42 112 

23. Main Street (Route 140/44)/Church 

Green (Route 44)/Summer Street 

(Route 140) 

C 21.0       C 21.8       C 21.8       C 21.8       

  Main EB left  B 13.1 0.04 2 5 B 12.8 0.02 1 7 B 12.8 0.02 1 7 B 12.8 0.02 1 7 

  Main EB thru  C 22.9 0.71 150 #405 C 24.2 0.75 160 #443 C 24.2 0.75 160 #443 C 24.2 0.75 160 #443 

  Main EB right B 14.9 0.25 10 74 B 15.3 0.29 14 86 B 15.3 0.28 14 87 B 15.3 0.28 14 87 

  Church WB thru/right C 22.7 0.70 140 #398 C 23.6 0.72 147 #419 C 23.6 0.72 147 #419 C 23.6 0.72 147 #419 

  Summer NB left/thru C 22.0 0.67 130 #302 C 22.7 0.69 136 #372 C 22.7 0.69 136 #373 C 22.7 0.69 136 #373 

  Summer NB right B 12.9 0.04 4 16 B 12.8 0.03 3 21 B 12.8 0.03 3 21 B 12.8 0.03 3 21 

33. County Street (Route 140)/Riverway 

Ext. 
C 29.0       C 30.9       C 34.3       C 34.3       

  County EB left/thru D 44.0 0.95 161 #409 D 38.5 0.93 165 #480 D 51.4 0.98 179 #507 D 51.4 0.98 179 #507 

  County WB thru C 20.1 0.80 194 #370 B 18.6 0.76 177 #492 B 19.3 0.78 183 #510 B 19.3 0.78 183 #510 

  County WB right B 10.5 0.29 8 57 B 10.7 0.29 5 55 B 10.8 0.3 6 58 B 10.8 0.30 6 58 

  Riverway SB left/right A 40.6 0.89 171 #423 D 54.7 0.96 190 #491 D 54.3 0.96 189 #489 D 54.3 0.96 189 #489 

34. Dean Street/Longmeadow 

Road/Gordon Owen Parkway 
E 59.3       D 43.6       D 42.9       D 42.9       

  Dean EB left  D 54.6 0.41 11 16 E 65.3 0.42 5 22 E 65.3 0.42 5 22 E 65.3 0.42 5 22 

  Dean EB thru| thru/right E 55.5 0.99 388 #581 D 39.1 0.89 330 #657 D 39.1 0.89 328 #657 D 39.1 0.89 328 #657 

  Dean WB left  D 54.4 0.76 111 197 E 55.0 0.76 110 221 D 54.3 0.76 108 219 D 54.3 0.76 108 219 

  Dean WB thru| thru/right B 16.5 0.39 95 250 B 15.5 0.39 102 258 B 15.5 0.39 102 258 B 15.5 0.39 102 258 

  Gordon NB left F 339.6 1.58 #126 #299 F 187.5 1.22 #104 #295 F 176.1 1.19 #102 #293 F 176.1 1.19 #102 #293 

  Gordon NB thru D 38.0 0.73 199 #419 D 37.8 0.72 194 #445 D 37.6 0.72 193 #442 D 37.6 0.72 193 #442 

  Gordon NB right C 30.8 0.49 89 236 C 31.6 0.52 95 251 C 31.5 0.51 94 249 C 31.5 0.51 94 249 

  Longmeadow SB left* F 147.0 1.10 #85 #205 F 103.1 0.96 70 #229 F 100.3 0.95 69 #228 F 100.3 0.95 69 #228 

  Longmeadow SB thru/right D 53.2 0.89 238 #410 D 44.0 0.81 209 #484 D 43.4 0.81 206 #476 D 43.4 0.81 206 #476 

35. Winthrop Street (Route 

44)/Highland Street 
C 20.6       C 20.6       C 20.6       C 20.2       

  Winthrop EB left B 17.9 0.26 22 56 B 16.8 0.20 17 63 B 16.9 0.2 17 63 A 9.6 0.22 14 64 

  Winthrop EB thru/right B 14.2 0.58 135 383 B 14.6 0.61 148 419 B 14.5 0.6 147 416 B 19.7 0.72 122 #576 

  Winthrop WB left B 19.4 0.15 6 13 B 18.3 0.09 3 19 B 18.3 0.09 3 19 B 12.9 0.06 2 13 

  Winthrop WB thru/right C 23.6 0.56 118 249 C 23.0 0.53 115 271 C 23.0 0.54 116 271 B 16.9 0.48 90 250 

  Highland NB left/thru/right C 28.4 0.59 104 233 C 29.3 0.60 107 231 C 29.2 0.6 107 231 C 28.2 0.65 75 216 

  Highland SB left/thru/right C 25.3 0.40 65 160 C 25.8 0.41 68 161 C 25.8 0.44 68 161 C 23.3 0.44 47 150 



Appendix C Synchro LOS Summaries 
 

TABLE 1 

LOS Comparison with Build Alternative A (2022) Intersection Level of Service Summary, AM Peak Hour 

Intersection 

Existing (2012) Conditions No Action (2022) Alternative Build (2022) Alternative A Build (2022) Alternative A - Mitigated 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

39. Bedford Street (Route 18)/Rhode 

Island Road(Route 79) 
B 17.8       B 17.6       B 17.3       B 17.3       

  Rhode Island EB left/thru/right  C 21.8 0.81 129 #328 B 20.0 0.80 130 #360 B 19.7 0.80 130 #359 B 19.7 0.80 130 #359 

  Rhode Island WB left/thru/right B 10.4 0.37 56 118 A 9.3 0.35 57 135 A 9.3 0.34 53 129 A 9.3 0.34 53 129 

  Bedford NB left/thru/right C 20.5 0.78 190 239 C 21.8 0.77 165 255 C 21.1 0.76 165 255 C 21.1 0.76 165 255 

  Bedford SB left/thru/right B 13.3 0.45 64 112 B 14.9 0.45 61 111 B 14.5 0.45 60 111 B 14.5 0.45 60 111 

47. Cape Highway (Route 44)/Church 

Street 
B 13.4       B 13.3       B 13.3       B 13.3       

  Cape EB left/thru/right  A 7.2 0.58 157 246 A 7.4 0.60 167 262 A 7.4 0.60 168 263 A 7.4 0.60 168 263 

  Cape WB left/thru/right A 8.1 0.64 193 306 A 9.1 0.69 224 357 A 8.9 0.68 218 348 A 8.9 0.68 218 348 

  Church NB left/thru/right D 45.2 0.76 74 73 D 45.6 0.77 75 #165 D 45.6 0.77 75 #165 D 45.6 0.77 75 #165 

  Church SB left/thru/right C 32.2 0.56 59 73 C 29.4 0.40 42 92 C 29.4 0.40 42 92 C 29.4 0.40 42 92 

49. Cape Highway (Route 44)/Orchard 

Street 
D 46.9       D 54.2       D 53.8       D 53.8       

  Cape EB left/thru | thru C 27.2 0.88 394 #638 D 35.5 0.96 430 #806 D 35.0 0.95 431 #805 D 35.0 0.95 431 #805 

  Cape EB right B 11.7 0.17 31 76 B 11.4 0.18 34 81 B 11.4 0.18 34 81 B 11.4 0.18 34 81 

  Cape WB left/thru | thru C 25.0 0.63 214 321 C 26.9 0.71 242 363 C 25.7 0.68 233 348 C 25.7 0.68 233 348 

  Cape WB right B 12.2 0.03 0 12 B 11.9 0.03 0 18 B 11.9 0.03 0 18 B 11.9 0.03 0 18 

  Orchard NB left F 185.0 1.29 #296 #464 F 213.2 1.36 #325 #506 F 213.2 1.36 #325 #506 F 213.2 1.36 #325 #506 

  Orchard NB thru/right D 39.7 0.45 99 117 D 39.0 0.37 77 132 D 39.1 0.37 78 132 D 39.1 0.37 78 132 

  Orchard SB left D 37.5 0.41 61 86 D 37.5 0.38 55 95 D 37.5 0.38 55 95 D 37.5 0.38 55 95 

  Orchard SB thru/right D 51.7 0.66 94 132 D 50.6 0.63 82 156 D 50.6 0.63 82 156 D 50.6 0.63 82 156 

50. Broadway (Route 138)/I-495 NB 

Ramps 
B 13.7       B 12.7       B 12.7       B 12.7       

  I-495 Ramp WB left/thru C 33.4 0.51 63 110 D 37.1 0.57 59 104 D 37.1 0.57 59 104 D 37.1 0.57 59 104 

  I-495 Ramp WB right A 0.1 0.11 0 0 A 0.1 0.10 0 0 A 0.1 0.1 0 0 A 0.1 0.10 0 0 

  Broadway NB left C 22.8 0.74 138 m#253 B 19.1 0.69 120 m#191 B 19.1 0.69 120 m#191 B 19.1 0.69 120 m#191 

  Broadway NB thru | thru A 6.9 0.47 187 324 A 6.0 0.48 181 m337 A 6.0 0.48 181 m337 A 6.0 0.48 181 m337 

  Broadway SB thru | thru/right C 20.8 0.5 103 155 C 20.5 0.52 112 167 C 20.5 0.52 112 167 C 20.5 0.52 112 167 

51. Broadway (Route 138)/I-495 SB 

Ramps 
B 18.6       C 21.2       C 21.2       C 21.2       

  I-495 Ramp EB left/thru D 38.4 0.78 149 231 D 39.3 0.80 157 #266 D 39.3 0.8 157 #266 D 39.3 0.80 157 #266 

  I-495 Ramp EB right A 0.2 0.13 0 0 A 0.2 0.13 0 0 A 0.2 0.13 0 0 A 0.2 0.13 0 0 

  Broadway NB thru | thru/right C 20.8 0.83 332 #492 C 24.7 0.89 371 #545 C 24.7 0.89 371 #545 C 24.7 0.89 371 #545 

  Broadway SB left D 50.4 0.63 28 m#60 E 56.8 0.69 31 m#78 E 56.8 0.69 31 m#78 E 56.8 0.69 31 m#78 

  Broadway SB thru | thru A 1.1 0.21 7 8 A 1.2 0.23 8 9 A 1.2 0.23 8 9 A 1.2 0.23 8 9 

52. Pleasant Street (Route 104)/Route 

24 NB Ramps 
A 4.5       A 4.6       A 4.5       A 4.5       

  Pleasant EB thru A 2.2 0.37 79 49 A 2.2 0.36 78 51 A 2.2 0.36 78 51 A 2.2 0.36 78 51 

  Pleasant EB right A 0.2 0.15 0 0 A 0.2 0.13 0 0 A 0.2 0.13 0 0 A 0.2 0.13 0 0 

  Pleasant WB left/thru | thru A 6.4 0.79 172 333 A 6.4 0.79 180 319 A 6.4 0.79 179 317 A 6.4 0.79 179 317 

  Route 24 Ramp NB left D 38.1 0.44 27 59 D 38.2 0.45 29 61 D 38.2 0.45 29 61 D 38.2 0.45 29 61 

  Route 24 Ramp NB right A 0.6 0.36 0 0 A 0.6 0.38 0 0 A 0.6 0.38 0 0 A 0.6 0.38 0 0 
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53. Pleasant Street (Route 104)/Route 

24 SB Ramps 
A 8.5       A 7.5       A 7.5       A 7.5       

  Pleasant EB left/thru B 12.2 0.63 128 336 B 10.6 0.56 104 #418 B 10.6 0.56 104 #418 B 10.6 0.56 104 #418 

  Pleasant WB thru A 7.5 0.23 32 m101 A 7.3 0.22 30 m99 A 7.3 0.22 30 m99 A 7.3 0.22 30 m99 

  Pleasant WB right A 0.9 0.52 0 0 A 1.0 0.56 0 0 A 1.0 0.55 0 0 A 1.0 0.55 0 0 

  Route 24 Ramp SB left C 34.1 0.58 82 112 C 34.0 0.56 76 123 C 34.0 0.56 76 123 C 34.0 0.56 76 123 

  Route 24 Ramp SB right A 0.1 0.05 0 0 A 0.0 0.04 0 0 A 0.0 0.04 0 0 A 0.0 0.04 0 0 

Non-Signalized Intersections 

1. Galleria Mall Driveway 

North/Overpass Connector 
                                        

  County EB left/thru - - - - - - - - - - - - - - - - - - - - 

  County WB thru/right - - - - - - - - - - - - - - - - - - - - 

  Overpass SB left/right - - - - - - - - - - - - - - - - - - - - 

4. O’Connell Way/Stevens Street                               B 12.7       

  O’Connell EB left/thru C 19.1 0.09 - 7 D 27.3 0.09 - 7 D 25.7 0.08 - 7 - - - - - 

  O’Connell EB right  A 10.0 0.07 - 6 A 9.8 0.07 - 5 A 10.0 0.1 - 9 A 0.1 0.06 0 0 

  Driveway WB left/thru C 24.1 0.19 - 17 F 59.4 0.60 - 79 F 62.1 0.61 - 81 D 36.4 0.54 42 79 

  Driveway WB right  A 10.0 0.01 - 1 A 9.7 0.02 - 1 A 9.7 0.02 - 1 C 31.0 0.02 0 15 

  Stevens NB left | left* -   - -   - -   - -   - -   -  - -  -  -   - C 33.6 0.44 43 60 

  Stevens NB left/thru A 3.1 0.09 - 7 A 4.5 0.15 - 13 A 4.2 0.14 - 12 A 6.8 0.23 61 135 

  Stevens NB right A 0.0 0.08 - 0 A 0.0 0.19 - 0 A 0.0 0.19 - 0 A 0.3 0.21 0 0 

  Stevens SB left  A 8.1 0.02 - 2 A 8.8 0.05 - 4 A 8.8 0.05 - 4 D 38.7 0.47 27 58 

  Stevens SB thru/right A 0.0 0.14 - 0 A 0.0 0.13 - 0 A 0.0 0.13 - 0 A 8.5 0.18 40 87 

  Stevens SB right* -   - -   - -   - -   - -   -  - -  -  -   - A 7.4 0.02 0 13 

7. Middleboro Avenue/Stevens Street                                         

  Middleboro EB thru/right A 0.0 0.29 - 0 A 0.0 0.29 - 0 A 0.0 0.28 - 0 A 0.0 0.28 - 0 

  Middleboro WB left/thru A 0.4 0.02 - 1 A 0.3 0.01 - 1 A 0.3 0.01 - 1 A 0.3 0.01 - 1 

  Stevens NB left/right D 32.2 0.54 - 74 C 24.1 0.39 - 45 C 23.5 0.38 - 43 C 23.5 0.38 - 43 

8. Hart Street/Middleboro Avenue/Poole 

Street/ Bristol Plymouth HS Driveway 
                                        

  Hart EB left/thru/right A 1.7 0.06 - 5 A 1.3 0.05 - 4 A 1.3 0.05 - 4 A 1.3 0.05 - 4 

  Middleboro WB left/thru/right A 4.2 0.18 - 17 A 4.9 0.21 - 20 A 4.8 0.21 - 20 A 4.8 0.21 - 20 

  Bristol NB left/thru/right F - 3.45 - - F - 3.85 - - F - 3.63 - - F - 3.63 - - 

  Poole SB left/thru/right F - 8.71 - - F - 6.08 - - F - 5.66 - - F - 5.66 - - 

10. Bristol Plymouth HS 

Driveway/County Street (Route 140) 
                              A 9.5       

  Hess EB left/thru/right F 132.7 0.9 - 138 C 23.3 0.31 - 32 C 23.2 0.31 - 32 D 36.3 0.12 7 26 

  Bristol WB left/thru F 665.6 1.97 - 215 F 150.3 0.84 - 106 F 149.0 0.83 - 106 D 39.4 0.44 36 74 

  Bristol WB right C 18.2 0.36 - 39 C 15.2 0.28 - 28 C 15.2 0.28 - 28 D 36.1 0.09 0 0 

  Route 140 NB left/thru| thru/right A 0.7 0.45 - 2 A 0.7 0.36 - 2 A 0.7 0.36 - 2 A 5.7 0.43 118 216 

  Route 140 SB left/thru| thru/right A 7.1 0.26 - 26 A 3.8 0.24 - 12 A 3.8 0.24 - 12 A 5.0 0.45 18 141 



Appendix C Synchro LOS Summaries 
 

TABLE 1 

LOS Comparison with Build Alternative A (2022) Intersection Level of Service Summary, AM Peak Hour 

Intersection 

Existing (2012) Conditions No Action (2022) Alternative Build (2022) Alternative A Build (2022) Alternative A - Mitigated 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

13. Galleria Mall Drive South/Galleria 

Mall Drive 
                                        

  Drive South WB left A 7.7 0.10 - - A 7.8 0.11 - - A 7.8 0.11 - - A 7.8 0.11 - - 

  Drive South WB right A 6.3 0.04 - - A 6.3 0.04 - - A 6.3 0.04 - - A 6.3 0.04 - - 

  Mall Drive NB thru A 7.2 0.00 - - A 7.2 0.00 - - A 7.2 0.00 - - A 7.2 0.00 - - 

  Mall Drive NB right A 6.3 0.04 - - A 6.3 0.04 - - A 6.3 0.04 - - A 6.3 0.04 - - 

  Mall Drive SB left A 7.1 0.01 - - A 7.1 0.01 - - A 7.1 0.01 - - A 7.1 0.01 - - 

  Mall Drive SB thru A 6.5 0.01 - - A 6.6 0.01 - - A 6.6 0.01 - - A 6.6 0.01 - - 

14. Exeter Street/Bay Street/Broadway 

(Route 138) 
                                        

  Exeter EB hard-left/left/right - - - - - - - - - - - - - - - - - - - - 

  Broadway NB left/bear-left/thru - - - - - - - - - - - - - - - - - - - - 

  Broadway SB thru/right/hard-right - - - - - - - - - - - - - - - - - - - - 

  Bay SEB hard-left/bear-right/right - - - - - - - - - - - - - - - - - - - - 

16. Washington Street (Route 140)/F.R. 

Martin Pkwy (Route 140) 
                                        

  Driveway EB left/thru/right F 119.1 0.28 - 23 F 93.2 0.16 - 13 F 92.9 0.16 - 13 F 92.9 0.16 - 13 

  Pkwy WB left/thru F 961.9 2.96 - 817 F 824.5 2.66 - 765 F 810.9 2.63 - 758 F 810.9 2.63 - 758 

  Pkwy WB right F 961.9 2.96 - 817 F 824.5 2.66 - 765 F 810.9 2.63 - 758 F 810.9 2.63 - 758 

  Washington NB left/thru A 0.0 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 

  Washington NB right A 0.0 0.13 - 0 A 0.0 0.14 - 0 A 0.0 0.14 - 0 A 0.0 0.14 - 0 

  Washington SB left/thru/right A 6.2 0.25 - 24 A 5.2 0.20 - 19 A 5.2 0.2 - 19 A 5.2 0.20 - 19 

19. Court Street/Broadway (Route 

138)/Weir Street (Route 138) 
                                        

  Weir NB left| left A 9.1 0.45 - 59 A 9.1 0.44 - 58 A 9.1 0.44 - 58 A 9.1 0.44 - 58 

  Weir NB thru A 0.0 0.42 - 0 A 0.0 0.45 - 0 A 9.1 0.45 - 58 A 9.1 0.45 - 58 

  Broadway SB right A 0.0 0.29 - 0 A 0.0 0.23 - 0 A 0.0 0.23 - 0 A 0.0 0.23 - 0 

20. Court Street/Western Green 

(44/138)/Post Office Square 
                                        

  Post EB right A 8.5 0.02 - - A 8.5 0.02 - - A 8.5 0.03 - - A 8.5 0.03 - - 

  Court WB left  C 28.3 0.80 - - C 24.2 0.75 - - C 24.2 0.75 - - C 24.2 0.75 - - 

  Court WB left/thru B 14.1 0.52 - - B 13.4 0.49 - - B 13.5 0.49 - - B 13.5 0.49 - - 

  Court WB right A 6.9 0.38 - - A 6.9 0.37   - A 6.9 0.37 - - A 6.9 0.37 - - 

  Court SB thru/right B 14.6 0.52 - - B 14.6 0.52   - B 14.6 0.52 - - B 14.6 0.52 - - 

21. Cohannet Street (Route 

140)/Western Green (44/138) 
                                        

  Cohannet thru/right - - - - - - - - - - - - - - - - - - - - 

  Winthrop NB right - - - - - - - - - - - - - - - - - - - - 

  Western SB left| left - - - - - - - - - - - - - - - - - - - - 

  Western SB thru/right - - - - - - - - - - - - - - - - - - - - 
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24. Summer Street (Route 140)/County 

Street (Route 140)/Ingell Street 
                                        

  Summer EB thru/right A 0.0 0.23 - 0 A 0.0 0.23 - 0 A 0.0 0.42 - 0 A 0.0 0.42 - 0 

  Summer WB left/thru A 6.2 0.30 - 32 A 5.9 0.28 - 29 A 6.0 0.29 - 30 A 6.0 0.29 - 30 

  Ingell NB left/right F 152.2 1.23 - 501 F 107.0 1.10 - 391 F 217.4 1.37 - 557 F 217.4 1.37 - 557 

25. County Street (Route 140)/Johnson 

Street 
                                        

  County EB left/thru/right A 0.0 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 

  County WB left/thru/right A 0.1 0.00 - 0 A 0.1 0.00 - 0 A 0.1 0.00 - 0 A 0.1 0.00 - 0 

  Johnson NB left/thru/right F 81.5 0.34 - 32 F 122.0 0.41 - 37 F 118.8 0.40 - 36 F 118.8 0.40 - 36 

  Johnson SB left/thru/right F 134.8 0.38 - 33 F 172.7 0.49 - 42 F 167.8 0.48 - 41 F 167.8 0.48 - 41 

26. Myricks Street (Route 79)/Route140 

NB Ramps 
                                        

  Myricks EB left/thru A 3.6 0.13 - 11 A 3.3 0.12 - 10 A 3.2 0.12 - 10 A 3.2 0.12 - 10 

  Myricks WB thru/right A 0.0 0.29 - 0 A 0.0 0.26 - 0 A 0.0 0.27 - 0 A 0.0 0.27 - 0 

  Ramps NB left/thru C 17.7 0.29 - 30 C 16.5 0.24 - 24 C 17.0 0.25 - 25 C 17.0 0.25 - 25 

  Ramps NB right C 17.7 0.29 - 30 C 16.5 0.24 - 24 C 17.0 0.25 - 25 C 17.0 0.25 - 25 

27. Myricks Street (Route 79)/Route 140 

SB Ramps 
                                        

  Myricks EB thru/right A 0.0 0.26 - 0 A 0.0 0.27 - 0 A 0.0 0.27 - 0 A 0.0 0.27 - 0 

  Myricks WB left/thru A 2.7 0.07 - 6 A 2.3 0.06 - 4 A 2.3 0.06 - 4 A 2.3 0.06 - 4 

  Ramps SB left/thru C 19.9 0.34 - 38 C 20.1 0.37 - 42 C 21.8 0.42 - 52 C 21.8 0.42 - 52 

  Ramps SB right C 19.9 0.34 - 38 C 20.1 0.37 - 42 C 21.8 0.42 - 52 C 21.8 0.42 - 52 

28. Middleboro Avenue/Old Colony 

Avenue/Liberty Street 
                              C 32.2       

  Middleboro EB left/thru/right A 5.9 0.21 - 20 A 5.9 0.20 - 19 A 5.9 0.20 - 19 D 35.2 0.86 149 #441 

  Middleboro WB left/thru/right A 0.6 0.01 - 1 A 0.5 0.01 - 1 A 0.5 0.01 - 1 B 16.0 0.28 55 150 

  Liberty NB left/thru/right F 221.8 1.31 - 351 F 123.4 1.06 - 252 F 123.6 1.06 - 253 D 39.0 0.74 88 #247 

 Old Colony SB left/thru/right F 221.5 1.30 - 369 F 56.5 0.86 - 192 F 57.1 0.85 - 191 C 27.9 0.26 31 84 

  Old Colony SB right*                          D 37.4 0.70 70 #178 

29. Middleboro Avenue/Pinehill 

Street/Caswell Street 
                              B 15.1       

  Middleboro EB left/thru/right C 22.4 0.56 - - C 17.3 0.46 - - C 17.0 0.45 - - B 15.0 0.40 34 115 

  Middleboro WB left/thru/right F 55.2 0.93 - - D 29.8 0.77 - - D 28.3 0.75 - - C 21.0 0.70 53 189 

  Caswell NB left/thru/right E 38.8 0.81 - - D 27.4 0.73 - - D 26.6 0.72 - - A 9.9 0.49 46 #246 

  Pinehill SB left/thru/right F 107.3 1.12 - - D 30.1 0.76 - - D 29.1 0.75 - - B 13.9 0.68 54 #312 

30. Stevens Street/Pinehill Street                                         

  Pinehill WB left/right B 13.9 0.33 - 36 B 13.8 0.34 - 37 B 13.4 0.32 - 34 B 13.4 0.32 - 34 

  Stevens NB thru/right A 0.0 0.20 - 0 A 0.0 0.18 - 0 A 0.0 0.17 - 0 A 0.0 0.17 - 0 

  Stevens SB left/thru A 1.2 0.02 - 1 A 0.6 0.01 - 1 A 0.6 0.01 - 1 A 0.6 0.01 - 1 
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31. F.R. Martin Pkwy/Cohannet Street                                         

  Cohannet EB left/thru A 5.7 0.15 - 13 A 5.7 0.14 - 12 A 5.7 0.14 - 12 A 5.7 0.14 - 12 

  Cohannet WB thru/right A 0.0 0.08 - 0 A 0.0 0.08 - 0 A 0.0 0.08 - 0 A 0.0 0.08 - 0 

  Pkwy SB left/right C 20.0 0.58 - 92 C 20.2 0.60 - 99 C 19.8 0.59 - 96 C 19.8 0.59 - 96 

32. Gordon Owen Pkwy/Riverway 

Ext./Williams Street 
                                        

  Gordon EB left/thru/right A 8.0 0.36 - 42 A 4.9 0.2 - 18 A 4.9 0.2 - 18 A 4.9 0.20 - 18 

  Gordon WB left/thru/right  A 0.1 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 

  Williams NB left/thru/right F - - - - F - 4.57 - - F - 4.5 - - F - 4.50 - - 

  Williams SB left/thru/right F - - - - F 899.3 2.85 - 906 F 857.3 2.75 - 893 F 857.3 2.75 - 893 

37. South Main Street (Route 105)/I-495 

NB Ramps 
                                        

  I-495 Ramp WB left F - 14.75 - - F - 8.74 - - F - 8.71 - - F - 8.71 - - 

  I-495 Ramp WB right F - 14.75 - - F - 8.74 - - F - 8.71 - - F - 8.71 - - 

  South Main NB thru | thru/right A 0.0 0.29 - 0 A 0.0 0.25 - 0 A 0.0 0.25 - 0 A 0.0 0.25 - 0 

  South Main SB left/thru | thru C 16.0 0.66 - 129 B 14.1 0.63 - 116 B 14.1 0.63 - 116 B 14.1 0.63 - 116 

38. South Main Street (Route 105)/I-495 

SB Ramps 
                                        

  I-495 Ramp EB left F 106.2 1.08 - 336 F 50.7 0.86 - 204 E 49.3 0.85 - 199 E 49.3 0.85 - 199 

  I-495 Ramp EB right F 106.2 1.08 - 336 F 50.7 0.86 - 204 E 49.3 0.85 - 199 E 49.3 0.85 - 199 

  South Main NB left/thru | thru A 2.5 0.24 - 5 A 2.7 0.23 - 5 A 2.7 0.23 - 5 A 2.7 0.23 - 5 

  South Main SB thru | thru/right A 0.0 0.21 - 0 A 0.0 0.21 - 0 A 0.0 0.21 - 0 A 0.0 0.21 - 0 

40. Bedford Street (Route 18)/Taunton 

Street 
                                        

  Taunton EB left/thru F 55.5 0.72 - 117 E 42.8 0.59 - 84 E 42.8 0.59 - 84 E 42.8 0.59 - 84 

  Taunton EB right F 55.5 0.72 - 117 E 42.8 0.59 - 84 E 42.8 0.59 - 84 E 42.8 0.59 - 84 

  Taunton WB left/thru/right C 22.3 0.10 - 9 C 23.2 0.05 - 4 C 23.2 0.05 - 4 C 23.2 0.05 - 4 

  Bedford NB left/thru/right A 0.3 0.01 - 1 A 0.3 0.01 - 1 A 0.3 0.01 - 1 A 0.3 0.01 - 1 

  Bedford SB left/thru/right A 0.8 0.02 - 2 A 0.3 0.01 - 1 A 0.3 0.01 - 1 A 0.3 0.01 - 1 

41. Bedford Street (Route 18)/I-495 NB 

Ramps 
                                        

  I-495 Ramp WB left C 21.0 0.51 - 72 C 23.8 0.57 - 89 C 23.8 0.57 - 89 C 23.8 0.57 - 89 

  I-495 Ramp WB right C 21.0 0.51 - 72 C 23.8 0.57 - 89 C 23.8 0.57 - 89 C 23.8 0.57 - 89 

  Bedford NB thru/right A 0.0 0.45 - 0 A 0.0 0.48 - 0 A 0.0 0.48 - 0 A 0.0 0.48 - 0 

  Bedford SB left/thru | thru A 0.0 0.12 - 0 A 0.0 0.12 - 0 A 0.0 0.12 - 0 A 0.0 0.12 - 0 

42. Bedford Street (Route 18)/I-495 SB 

Ramps 
                                        

  I-495 Ramp EB left C 19.3 0.46 - 61 C 16.7 0.34 - 37 C 16.7 0.34 - 37 C 16.7 0.34 - 37 

  I-495 Ramp EB right C 19.3 0.46 - 61 C 16.7 0.34 - 37 C 16.7 0.34 - 37 C 16.7 0.34 - 37 

  Bedford NB left/thru A 0.8 0.03 - 3 A 0.7 0.03 - 2 A 0.7 0.03 - 2 A 0.7 0.03 - 2 

  Bedford SB thru A 0.0 0.18 - 0 A 0.0 0.19 - 0 A 0.0 0.19 - 0 A 0.0 0.19 - 0 

  Bedford SB right A 0.0 0.04 - 0 A 0.0 0.05 - 0 A 0.0 0.50 - 0 A 0.0 0.50 - 0 
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44. Cape Highway (Route 44)/I-495 NB 

Ramps 
                                        

  Cape EB left/thru A 2.8 0.09 - 7 A 2.6 0.07 - 6 A 2.6 0.07 - 6 A 2.6 0.07 - 6 

  Cape WB thru/right A 0.0 0.73 - 0 A 0.0 0.77 - 0 A 0.0 0.76 - 0 A 0.0 0.76 - 0 

  I-495 Ramp SB left F 101.4 1.06 - 333 F 117.9 1.10 - 342 F 111.3 1.08 - 332 F 111.3 1.08 - 332 

  I-495 Ramp SB right F 101.4 1.06 - 333 F 117.9 1.10 - 342 F 111.3 0.18 - 332 F 111.3 0.18 - 332 

45. Cape Highway (Route 44)/I-495 SB 

Ramps 
                                        

  Cape EB thru/right A 0.0 0.50 - 0 A 0.0 0.54 - 0 A 0.0 0.54 - 0 A 0.0 0.54 - 0 

  Cape WB left/thru A 0.5 0.02 - 2 A 0.2 0.01 - 1 A 0.2 0.01 - 1 A 0.2 0.01 - 1 

  I-495 Ramp NB left F 366.1 1.74 - 1099 F 491.3 2.02 - 1297 F 491.9 2.02 - 1298 F 491.9 2.02 - 1298 

  I-495 Ramp NB right F 366.1 1.74 - 1099 F 491.3 2.02 - 1297 F 491.9 2.02 - 1298 F 491.9 2.02 - 1298 

46. Cape Highway (Route 44)/Richmond 

Street 
                                        

  Cape EB left/thru/right A 1.7 0.07 - 5 A 1.5 0.06 - 4 A 1.4 0.05 - 4 A 1.4 0.05 - 4 

  Cape WB left/thru/right A 0.4 0.02 - 1 A 0.3 0.01 - 1 A 0.3 0.01 - 1 A 0.3 0.01 - 1 

  Richmond NB left/thru/right F 74.8 0.64 - 84 F 81.0 0.64 - 81 F 78.5 0.63 - 80 F 78.5 0.63 - 80 

  Richmond SB left/thru/right E 39.6 0.52 - 66 D 30.8 0.39 - 43 D 30.1 0.38 - 42 D 30.1 0.38 - 42 

48. Cape Highway/ (Route 44)/Hill 

Street 
                                        

  Cape EB left/thru A 0.9 0.03 - 3 A 0.8 0.03 - 2 A 0.8 0.03 - 2 A 0.8 0.03 - 2 

  Cape EB right A 0.0 0.03 - 0 A 0.0 0.02 - 0 A 0.0 0.02 - 0 A 0.0 0.02 - 0 

  Cape WB left/thru/right A 1.1 0.03 - 3 A 1.0 0.03 - 2 A 1.0 0.03 - 2 A 1.0 0.03 - 2 

  Hill NB left/thru/right F 232.1 1.08 - 143 F 181.5 0.82 - 92 F 175.3 0.81 - 91 F 175.3 0.81 - 91 

  Hill SB left/thru/right E 36.1 0.29 - 29 D 33.7 0.19 - 17 D 33.1 0.19 - 17 D 33.1 0.19 - 17 

54. Padelford Street/Route 24 NB 

Ramps 
                                        

  Padelford EB thru/right A 0.0 0.26 - 0 A 0.0 0.27 - 0 A 0.0 0.27 - 0 A 0.0 0.27 - 0 

  Padelford WB left/thru A 4.4 0.08 - 7 A 4.3 0.08 - 6 A 4.3 0.08 - 6 A 4.3 0.08 - 6 

  Route 24 Ramp NB left B 12.5 0.09 - 8 B 12.5 0.08 - 6 B 12.5 0.08 - 6 B 12.5 0.08 - 6 

  Route 24 Ramp NB right B 12.5 0.09 - 8 B 12.5 0.08 - 6 B 12.5 0.08 - 6 B 12.5 0.08 - 6 

55. Padelford Street/Route 24 SB 

Ramps 
                                        

  Padelford EB left/thru A 1.1 0.03 - 3 A 1.1 0.04 - 3 A 1.1 0.04 - 3 A 1.1 0.04 - 3 

  Padelford WB thru/right A 0.0 0.11 - 0 A 0.0 0.08 - 0 A 0.0 0.08 - 0 A 0.0 0.08 - 0 

  Route 24 Ramp SB left B 10.4 0.13 - 11 B 10.1 0.12 - 10 B 10.1 0.11 - 10 B 10.1 0.11 - 10 

  Route 24 Ramp SB right B 10.4 0.13 - 11 B 10.1 0.12 - 10 B 10.1 0.11 - 10 B 10.1 0.11 - 10 
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TABLE 2 

LOS Comparison with Build Alternative A (2022) Intersection Level of Service Summary, PM Peak Hour 

Intersection 

Existing (2012) Conditions No Action (2022) Alternative Build (2022) Alternative A Build (2022) Alternative A - Mitigated 

LOS Delay 
V/C 

Ratio 
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V/C 
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50% 

Queue 

Length 

95% 

Queue 

Length 

Signalized Intersections 

2. Galleria Mall Drive South/County 

Street 
A 7.1       A 7.1       A 5.8       A 5.8       

  Galleria EB left/thru | thru/right A 8.4 0.52 33 53 A 8.9 0.51 34 79 A 9.7 0.52 38 89 A 9.7 0.52 39 89 

  Route 140 WB right A 0.1 0.08 0 0 A 0.1 0.11 0 0 A 1.2 0.54 0 0 A 1.2 0.54 0 0 

  County NB left/thru | thru A 6.8 0.13 6 16 A 6.6 0.11 5 16 A 6.5 0.10 5 17 A 6.5 0.10 5 17 

  County SB left/thru | thru A 7.4 0.36 18 39 A 7.5 0.41 22 51 A 7.8 0.49 31 68 A 7.8 0.49 31 68 

  County SB right A 7.5 0.35 0 33 A 7.4 0.37 0 38 A 7.4 0.37 0 37 A 7.4 0.37 0 37 

3. Overpass Connector/Route 140 NB 

Ramps/Stevens Street 
B 12.8       B 13.7       F 177.6       B 10.5       

  Overpass EB left/thru| thru/right B 15.5 0.33 23 48 B 16.3 0.34 23 51 C 31.4 0.48 45 75 D 38.5 0.53 55 84 

  Route 140 WB left B 14.6 0.10 5 17 B 15.4 0.10 5 21 C 29.4 0.14 10 30 D 35.7 0.16 12 33 

  Route 140 WB thru B 15.1 0.21 18 42 B 15.8 0.21 17 48 C 30.3 0.30 33 69 D 36.8 0.33 41 77 

  Route 140 WB right B 15.1 0.05 0 17 B 15.1 0.05 0 27 C 29.3 0.14 0 54 D 35.4 0.14 0 58 

  Stevens NB left/thru | thru/right B 14.4 0.48 34 57 B 15.2 0.52 40 80 B 17.0 0.80 260 366 A 3.9 0.39 69 102 

  Stevens SB left | left* B 15.4 0.37 30 65 B 17.8 0.62 56 #127 F 583.7 2.21 #397 #534  - -  -  -  -  

  Stevens SB thru/right A 5.3 0.36 39 87 A 5.5 0.41 49 105 A 4.1 0.40 75 140 A 2.1 0.38 33 m54 

5. Route 24 NB Ramp (Exit 12B)/County 

Street (Route 140) 
A 3.4       A 3.7       A 9.1       A 6.0       

  Route 24 WB right A 0.2 0.16 0 0 A 0.2 0.16 0 0 A 0.2 0.16 0 0 A 0.2 0.16 0 0 

  Route 140 NB thru| thru B 10.5 0.49 92 180 B 10.8 0.51 110 198 B 13.7 0.57 181 238 A 6.1 0.42 103 168 

  Route 140 NB right A 2.0 0.63 0 0 A 3.4 0.75 0 0 C 20.5 0.99 0 #233 B 13.1 0.82 271 #551 

  Route 140 SB left B 14.6 0.45 68 143 B 15.5 0.40 66 147 B 18.2 0.38 87 147 D 35.5 0.74 119 m132 

  Route 140 SB thru| thru A 0.2 0.59 0 0 A 0.3 0.64 0 0 A 1.3 0.80 0 0 A 0.2 0.56 0 m0 

6. Route 24 SB Ramp (Exit 12A)/County 

Street (Route 140) 
E 69.3    F 88.9    F 124.8       D 37.7    

  Route 24 EB left C 25.3 0.37 131 201 C 25.4 0.37 134 204 C 25.6 0.36 134 204 C 31.1 0.43 63 95 

  Route 24 EB right | right C 20.1 0.79 343 442 C 21.9 0.84 396 512 F 90.3 1.13 #864 #1014 E 75.9 1.05 #94 #351 

  Route 140 NB left  D 50.7 0.75 152 226 E 56.7 0.81 172 #295 F 117.9 1.08 #279 #461 C 33.6 0.59 92 140 

  Route 140 NB thru | thru B 14.1 0.45 186 236 B 15.2 0.48 205 257 B 16.1 0.51 216 272 A 4.7 0.38 78 120 

  Route 140 SB thru | thru/right  F 156.2 1.25 #681 #821 F 209.3 1.37 #751 #891 F 250.6 1.46 #793 #935 B 18.4 0.69 228 333 

  Route 140 SB right* -   - -   - -   - -   - -   -  - -  -  -   - A 5.0 0.36 68 118 

9. Mozzone Boulevard/County Street 

(Route 140) 
B 16.0       C 22.7       C 27.2       B 11.6       

  Mozzone EB left B 19.5 0.29 30 39 B 18.9 0.20 20 46 B 18.8 0.20 20 46 D 47.9 0.41 49 88 

  Mozzone EB right C 20.8 0.45 37 82 C 21.2 0.50 44 92 C 21.4 0.51 46 94 D 45.5 0.13 0 57 

  Route 140 NB left (de facto)* F 96.5 1.06 #58 #134 F 180.6 1.29 #86 #163 F 240.0 1.43 #92 #173 B 13.7 0.58 22 94 

  Route 140 NB left/thru | thru B 11.3 0.78 173 #493 B 12.8 0.81 197 #525 B 14.7 0.85 216 #558 A 6.3 0.64 202 370 

  Route 140 SB thru | thru/right A 7.1 0.61 106 213 A 7.6 0.64 123 234 A 8.0 0.67 133 248 A 8.4 0.64 100 343 
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LOS Comparison with Build Alternative A (2022) Intersection Level of Service Summary, PM Peak Hour 
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11. Erika Drive/County Street (Route 

140) 
C 22.6       C 22.9       C 23.7       C 30.9       

  Erika EB left  D 50.4 0.68 83 223 D 49.2 0.67 80 229 D 49.2 0.67 80 229 D 45.3 0.57 102 #270 

  Erika EB left/thru D 50.2 0.68 82 122 D 50.0 0.68 82 232 D 50.0 0.68 82 232 D 45.6 0.58 104 #275 

  Erika EB right C 29.6 0.15 0 56 C 29.7 0.16 0 58 C 29.7 0.16 0 58 C 26.8 0.13 0 66 

  Driveway WB left/thru/right E 56.7 0.31 2 23 E 56.5 0.31 2 24 E 56.5 0.31 2 24 E 57.1 0.25 3 20 

  Route 140 NB left  B 18.1 0.68 36 199 C 21.9 0.71 40 237 C 27.5 0.74 51 249 D 46.4 0.69 119 #321 

  Route 140 NB thru | thru/right A 9.1 0.34 66 296 A 9.3 0.36 72 323 A 9.5 0.38 76 343 A 9.8 0.40 90 162 

  Route 140 SB left/thru | thru C 24.6 0.69 203 #765 C 25.3 0.73 217 #825 C 26.5 0.76 233 #882 D 41.7 0.90 317 #595 

  Route 1490 SB right B 19.1 0.34 55 223 B 18.5 0.30 49 240 B 18.5 0.30 50 244 C 24.7 0.29 46 138 

12. Hart Street/County Street (Route 

140) 
F 98.3       D 39.9       D 42.6       D 42.6       

  Hart EB left/thru F 171.6 1.24 #181 #334 D 43.5 0.77 137 #390 D 50.5 0.81 147 #397 D 50.5 0.81 147 #397 

  Hart EB right C 33.1 0.59 78 #261 B 16.1 0.24 0 36 B 17.3 0.24 0 37 B 17.3 0.24 0 37 

  Hart WB left/thru F 304.4 1.54 #211 #432 E 77.7 0.96 166 #476 F 94.6 1.01 177 #480 F 94.6 1.01 177 #480 

  Hart WB right C 27.6 0.18 6 70 B 19.5 0.14 0 50 C 20.3 0.15 0 51 C 20.3 0.15 0 51 

  Route 140 NB left  E 60.4 0.94 99 #308 E 58.2 0.84 159 #434 E 66.7 0.88 170 #443 E 66.7 0.88 170 #443 

  Route 140 NB thru/right C 34.9 0.91 315 #839 C 27.2 0.61 186 387 C 27.7 0.62 201 410 C 27.7 0.62 201 410 

  Route 140 SB left  C 33.9 0.57 43 #118 D 50.8 0.67 80 179 E 55.6 0.72 94 197 E 55.6 0.72 94 197 

  Route 140 SB thru/right F 124.1 1.19 #551 #1123 D 45.2 0.90 279 #527 D 44.0 0.89 298 #572 D 44.0 0.89 298 #572 

15. Washington Street/Broadway 

(Route 138) 
D 50.1       D 43.2       D 43.2       D 43.2       

  Washington EB left/thru/right F 147.0 1.23 #299 #590 F 122.9 1.16 #275 #595 F 122.9 1.16 #275 #595 F 122.9 1.16 #275 #595 

  Washington WB left/thru/right C 22.6 0.47 78 191 C 22.4 0.46 78 190 C 22.4 0.46 78 190 C 22.4 0.46 78 190 

  Broadway NB left/thru/right C 20.0 0.68 192 #460 C 20.8 0.71 207 #518 C 21.1 0.71 210 #528 C 21.1 0.71 210 #528 

  Broadway SB left/thru C 20.2 0.68 180 #458 C 21.1 0.71 192 #493 C 21.4 0.72 197 #506 C 21.4 0.72 197 #506 

  Broadway SB right B 18.1 0.58 123 305 B 18.9 0.62 133 329 B 18.9 0.61 133 329 B 18.9 0.61 133 329 

17. Oak Street/Washington 

Street/Tremont Street (Route 140) 
D 53.8       D 41.1       D 41.4       D 41.4       

  Tremont EB left  D 42.5 0.79 231 #602 D 40.4 0.78 226 #606 D 40.3 0.78 228 #612 D 40.3 0.78 228 #612 

  Tremont EB left/thru/right D 41.5 0.78 221 #568 D 39.8 0.77 218 #587 D 40.1 0.78 224 #605 D 40.1 0.78 224 #605 

  Plaza WB left/thru/right F 244.9 1.38 #257 #479 F 156.9 1.16 #190 #510 F 159.0 1.17 #190 #510 F 159.0 1.17 #190 #510 

  Oak NB left/thru| thru/right C 30.3 0.69 168 218 C 28.6 0.61 140 244 C 28.9 0.62 140 244 C 28.9 0.62 140 244 

  Washington SB left/thru C 30.9 0.69 238 406 C 31.5 0.70 236 430 C 31.8 0.70 236 430 C 31.8 0.70 236 430 

  Washington SB right A 9.6 0.57 114 186 B 10.5 0.61 127 208 B 10.6 0.62 129 214 B 10.6 0.62 129 214 

18. Cohannet Street (Route 140) / Weir 

Street (Route 138) 
A 9.3       A 9.8       A 10.0       A 10.0       

  Cohannet EB left  A 1.5 0.16 0 43 A 1.4 0.15 0 47 A 1.4 0.15 0 47 A 1.4 0.15 0 47 

  Cohannet EB thru| thru C 20.7 0.57 123 247 C 21.3 0.60 133 265 C 21.6 0.62 137 273 C 21.6 0.62 137 273 

  Cohannet EB right A 2.5 0.39 0 125 A 2.5 0.40 0 136 A 2.5 0.40 0 136 A 2.5 0.40 0 136 

  Main WB right A 2.2 0.68 0 0 A 2.8 0.72 0 0 A 2.9 0.73 0 0 A 2.9 0.73 0 0 

  Weir NB thru  C 20.2 0.46 91 206 C 20.7 0.49 96 221 C 20.7 0.49 96 221 C 20.7 0.49 96 221 

  Weir NB right B 16.9 0.20 30 81 B 17.0 0.21 31 86 B 17.0 0.21 31 86 B 17.0 0.21 31 86 
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22. High Street/Winthrop Street (Route 

140) 
E 79.3       F 81.1       F 95.6       D 44.2       

  High EB left/thru/right E 64.2 1.00 312 #652 E 72.0 1.02 326 #704 E 72.0 1.02 326 #704 D 50.6 0.94 340 #711 

  High WB left  F 397.3 1.73 #128 #298 F 488.3 1.94 #141 #325 F 595.2 2.18 #166 #317 D 42.8 0.84 60 #219 

  High WB thru/right C 24.2 0.42 89 201 C 24.3 0.42 91 204 C 24.3 0.42 91 204 B 16.5 0.30 73 175 

  Winthrop NB left C 27.7 0.39 45 111 C 27.7 0.40 46 118 C 27.7 0.40 46 118 D 44.9 0.81 70 #204 

  Winthrop NB thru/right B 19.1 0.55 143 302 B 19.1 0.55 142 323 C 20.1 0.60 158 356 D 38.8 0.83 242 #519 

  Winthrop SB left/thru| thru/right F 88.5 1.06 165 #365 E 56.5 0.93 157 #336 E 65.5 0.97 160 #346 D 53.1 0.90 173 #351 

23. Main Street (Route 140/44)/Church 

Green (Route 44)/Summer Street 

(Route 140) 

C 26.9       C 29.7       C 29.5       C 29.5       

  Main EB left  B 17.5 0.15 4 16 B 16.5 0.11 3 18 B 16.5 0.11 3 18 B 16.5 0.11 3 18 

  Main EB thru  C 23.1 0.66 174 370 C 23.8 0.69 183 #433 C 23.8 0.69 183 #433 C 23.8 0.69 183 #433 

  Main EB right B 16.6 0.28 20 87 B 16.8 0.30 24 103 B 17.0 0.31 25 107 B 17.0 0.31 25 107 

  Church WB thru/right D 41.3 0.92 247 #631 D 48.3 0.96 265 #668 D 48.0 0.96 265 #667 D 48.0 0.96 265 #667 

  Summer NB left/thru B 19.9 0.52 121 189 C 20.6 0.55 130 294 C 21.0 0.57 136 306 C 21.0 0.57 136 306 

  Summer NB right B 14.1 0.03 4 19 B 14.1 0.03 4 23 B 14.1 0.03 4 23 B 14.1 0.03 4 23 

33. County Street (Route 140)/Riverway 

Ext. 
B 19.3       C 21.5       C 24.8       C 25.2       

  County EB left/thru B 17.6 0.72 153 #406 B 17.8 0.73 166 #474 B 18.1 0.76 188 #537 C 29.6 0.89 232 #611 

  County WB thru B 17.0 0.70 143 359 B 17.8 0.73 160 #452 B 17.7 0.74 177 #498 C 25.2 0.84 213 #558 

  County WB right B 11.2 0.26 0 49 B 11.2 0.29 2 52 B 10.9 0.31 6 62 B 13.2 0.35 16 96 

  Riverway SB left/right C 30.9 0.82 171 #444 D 39.7 0.89 184 #477 E 55.1 0.96 190 #493 C 29.5 0.82 166 #431 

34. Dean Street/Longmeadow 

Road/Gordon Owen Parkway 
D 46.2       D 53.9       E 55.5       E 55.5       

  Dean EB left  E 57.4 0.42 12 22 E 78.3 0.55 7 29 E 78.3 0.55 7 29 E 78.3 0.55 7 29 

  Dean EB thru| thru/right D 39.4 0.85 316 #591 D 43.0 0.90 350 #658 D 43.0 0.90 350 #658 D 43.0 0.9 350 #658 

  Dean WB left  F 140.3 1.15 #270 #577 F 185.2 1.27 #318 #641 F 194.9 1.29 #238 #654 F 194.9 1.29 #238 #654 

  Dean WB thru| thru/right C 20.2 0.64 204 517 B 19.7 0.67 228 #567 B 19.7 0.67 228 #567 B 19.7 0.67 228 #567 

  Gordon NB left E 66.9 0.78 42 #116 D 37.0 0.46 17 #68 D 37.7 0.47 17 #70 D 37.7 0.47 17 #70 

  Gordon NB thru D 36.1 0.62 171 303 D 37.7 0.65 182 341 D 37.8 0.66 184 344 D 37.8 0.66 184 344 

  Gordon NB right C 32.9 0.45 79 200 C 34.4 0.52 96 229 C 34.6 0.53 98 235 C 34.6 0.53 98 235 

  Longmeadow SB left F 107.1 0.99 99 #259 F 159.5 1.16 #117 #299 F 165.5 1.17 #118 #301 F 165.5 1.17 #118 #301 

  Longmeadow SB thru/right D 39.7 0.72 227 #415 D 43.2 0.78 248 #487 D 43.6 0.79 251 #494 D 43.6 0.79 251 #494 

35. Winthrop Street (Route 

44)/Highland Street 
D 41.4       D 45.5       D 49.6       D 36.8       

  Winthrop EB left C 34.6 0.32 20 56 D 36.6 0.40 20 59 C 34.5 0.31 20 59 C 25.4 0.53 20 64 

  Winthrop EB thru/right B 16.6 0.65 208 455 A 9.9 0.09 5 37 B 18.3 0.71 241 536 C 28.7 0.84 242 #732 

  Winthrop WB left C 20.5 0.18 8 18 B 16.4 0.03 4 21 C 20.7 0.14 5 24 B 17.3 0.10 3 15 

  Winthrop WB thru/right E 56.8 0.98 349 #770 E 56.9 0.99 339 #820 F 81.7 1.07 #410 #856 D 43.5 0.91 352 #791 

  Highland NB left/thru/right E 78.5 0.95 115 #323 E 55.6 0.87 110 #328 E 74.7 0.94 123 #335 D 54.8 0.87 109 #305 

  Highland SB left/thru/right D 37.8 0.76 168 #278 C 30.3 0.62 126 #283 C 33.1 0.64 139 #284 C 30.1 0.61 123 258 
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39. Bedford Street (Route 18)/Rhode 

Island Road(Route 79) 
D 39.2       D 41.9       D 50.9       D 50.9       

  Rhode Island EB left/thru/right  C 33.4 0.86 129 185 C 32.0 0.85 133 225 D 35.3 0.89 158 #301 D 35.3 0.89 158 #301 

  Rhode Island WB left/thru/right B 17.9 0.61 101 172 B 17.9 0.60 103 172 B 18.8 0.66 132 216 B 18.8 0.66 132 216 

  Bedford NB left/thru/right A 9.0 0.34 53 116 A 8.9 0.33 52 122 B 10.2 0.34 61 122 B 10.2 0.34 61 122 

  Bedford SB left/thru/right E 60.4 1.05 #366 #674 E 66.5 1.07 #380 #694 F 87.1 1.12 #431 #695 F 87.1 1.12 #431 #695 

47. Cape Highway (Route 44)/Church 

Street 
B 19.7       C 20.4       C 24.9       C 24.9       

  Cape EB left/thru/right  B 16.8 0.88 363 #763 B 18.3 0.9 387 #829 C 22.5 0.94 435 #882 C 22.5 0.94 435 #882 

  Cape WB left/thru/right B 17.1 0.88 355 #746 B 17.9 0.89 362 #790 C 24.2 0.94 430 #865 C 24.2 0.94 430 #865 

  Church NB left/thru/right D 45.1 0.76 72 93 D 42.7 0.72 64 #137 D 42.7 0.72 64 #137 D 42.7 0.72 64 #137 

  Church SB left/thru/right C 30.6 0.51 58 101 C 31.4 0.53 60 116 C 31.4 0.53 60 116 C 31.4 0.53 60 116 

49. Cape Highway (Route 44)/Orchard 

Street 
F 130.4       F 153.0       F 215.2       F 215.2       

  Cape EB left/thru | thru F 164.4 1.29 #564 #834 F 205.8 1.38 #672 #916 F 219.3 1.41 #711 #942 F 219.3 1.41 #711 #942 

  Cape EB right B 17.6 0.42 100 172 B 17.6 0.42 104 196 B 17.6 0.42 106 199 B 17.6 0.42 106 199 

  Cape WB left/thru | thru F 190.3 1.34 #883 #1055 F 207.3 1.43 #944 #1123 F 358.8 1.72 #1090 #1270 F 358.8 1.72 #1090 #1270 

  Cape WB right B 15.7 0.16 28 57 B 15.6 0.16 29 68 B 15.6 0.16 30 70 B 15.6 0.16 30 70 

  Orchard NB left E 69.0 0.95 162 #315 F 90.3 1.03 #188 #360 F 90.3 1.03 #188 #360 F 90.3 1.03 #188 #360 

  Orchard NB thru/right D 38.2 0.45 125 149 D 37.4 0.38 101 168 D 37.8 0.41 109 179 D 37.8 0.41 109 179 

  Orchard SB left D 38.7 0.58 106 149 D 37.7 0.54 100 158 D 37.7 0.55 100 158 D 37.7 0.55 100 158 

  Orchard SB thru/right E 60.9 0.83 190 #298 E 60.0 0.82 188 290 E 60.0 0.82 188 290 E 60.0 0.82 188 290 

50. Broadway (Route 138)/I-495 NB 

Ramps 
C 32.0       D 54.3       D 54.3       D 54.3       

  I-495 Ramp WB left/thru D 35.0 0.69 127 45 D 35.4 0.71 134 197 D 35.4 0.71 134 197 D 35.4 0.71 134 197 

  I-495 Ramp WB right A 0.1 0.05 0 0 A 0.1 0.05 0 0 A 0.1 0.05 0 0 A 0.1 0.05 0 0 

  Broadway NB left D 35.5 0.76 113 m#206 D 36.2 0.79 123 m#226 D 36.2 0.79 123 m#226 D 36.2 0.79 123 m#226 

  Broadway NB thru | thru A 3.8 0.36 78 138 A 4.0 0.39 97 148 A 4.0 0.39 97 148 A 4.0 0.39 97 148 

  Broadway SB thru | thru/right D 48.6 1.01 #451 #600 F 91.3 1.13 #546 #671 F 91.3 1.13 #546 #671 F 91.3 1.13 #546 #671 

51. Broadway (Route 138)/I-495 SB 

Ramps 
B 14.3       B 14.2       B 14.2       B 14.2       

  I-495 Ramp EB left/thru D 40.1 0.81 164 #282 D 42.3 0.84 174 #303 D 42.3 0.84 174 #303 D 42.3 0.84 174 #303 

  I-495 Ramp EB right A 0.3 0.24 0 0 A 0.3 0.26 0 0 A 0.3 0.26 0 0 A 0.3 0.26 0 0 

  Broadway NB thru | thru/right B 16.3 0.56 154 210 B 16.7 0.58 165 225 B 16.7 0.58 165 225 B 16.7 0.58 165 225 

  Broadway SB left D 43.7 0.82 #68 m#89 D 38.0 0.84 #68 m#74 D 38.0 0.84 #68 m#74 D 38.0 0.84 #68 m#74 

  Broadway SB thru | thru A 7.3 0.57 231 m224 A 7.1 0.61 278 m197 A 7.1 0.61 278 m197 A 7.1 0.61 278 m197 

52. Pleasant Street (Route 104)/Route 

24 NB Ramps 
A 4.0       A 4.2       A 4.2       A 4.2       

  Pleasant EB thru A 3.5 0.51 200 52 A 3.6 0.54 210 54 A 3.6 0.54 210 54 A 3.6 0.54 210 54 

  Pleasant EB right A 0.1 0.08 0 m0 A 0.1 0.06 0 m0 A 0.1 0.06 0 m0 A 0.1 0.06 0 m0 

  Pleasant WB left/thru | thru A 5.0 0.67 110 205 A 5.3 0.70 118 222 A 5.5 0.71 122 228 A 5.5 0.71 122 228 

  Route 24 Ramp NB left D 35.5 0.36 31 63 D 35.5 0.36 31 66 D 35.5 0.36 31 66 D 35.5 0.36 31 66 

  Route 24 Ramp NB right A 0.7 0.400 0 0 A 0.8 0.43 0 0 A 0.8 0.43 0 0 A 0.8 0.43 0 0 
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Intersection 
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LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
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53. Pleasant Street (Route 104)/Route 

24 SB Ramps 
 B         B 13.3       B 13.2       B 13.2       

  Pleasant EB left/thru B 17.9 0.57 149 #409 B 19.8 0.65 161 #405 B 19.8 0.65 161 #405 B 19.8 0.65 161 #405 

  Pleasant WB thru B 12.1 0.37 75 184 B 14.1 0.46 94 209 B 14.1 0.46 93 211 B 14.1 0.46 93 211 

  Pleasant WB right A 0.7 0.42 0 0 A 0.7 0.44 0 0 A 0.7 0.45 0 0 A 0.7 0.45 0 0 

  Route 24 Ramp SB left D 40.5 0.81 194 #360 C 33.0 0.80 206 #404 C 33.0 0.80 206 #404 C 33.0 0.80 206 #404 

  Route 24 Ramp SB right A 0.2 0.19 0 0 A 0.2 0.19 0 0 A 0.2 0.19 0 0 A 0.2 0.19 0 0 

Non-Signalized Intersections 

1. Galleria Mall Driveway 

North/Overpass Connector 
                                        

  County EB left/thru - - - - - - - - - - - - - - - - - - - - 

  County WB thru/right - - - - - - - - - - - - - - - - - - - - 

  Overpass SB left/right - - - - - - - - - - - - - - - - - - - - 

4. O’Connell Way/Stevens Street                               C 29.3       

  O’Connell EB left/thru E 42.3 0.42 - 47 F 61.8 0.41 - 65 F - - - - - - - - - 

  O’Connell EB right  B 12.7 0.21 - 19 C 17.0 0.32 - 45 F 240.5 1.47 - 1042 A 1.2 0.52 0 0 

  Driveway WB left/thru F 220.3 1.23 - 244 F - 2.89 - - F - - - - D 40.8 0.76 161 224 

  Driveway WB right  B 10.1 0.05 - 4 B 10.4 0.09 - 7 B 12.7 0.12 - 10 C 26.9 0.05 0 28 

  Stevens NB left | left* -   - -   - -   - -   - -   -  - -  -  -   - D 47.4 0.96 277 #467 

  Stevens NB left/thru A 2.8 0.09 - 7 A 2.5 0.07 - 6 E 44.8 0.98 - 451 B 16.0 0.30 115 214 

  Stevens NB right A 0.0 0.02 - 0 A 0.0 0.05 - 0 A 0.0 0.05 - 0 A 0.1 0.07 0 m0 

  Stevens SB left  A 8.2 0.04 - 3 A 8.4 0.03 - 3 A 9.9 0.05 - 4 D 45.9 0.48 21 53 

  Stevens SB thru/right A 0.0 0.30 - 0 A 0.0 0.31 - 0 A 0.0 0.31 - 0 D 50.5 0.89 252 #418 

  Stevens SB right* -   - -   - -   - -   - -   -  - -  -  -   - C 24.0 0.05 4 31 

7. Middleboro Avenue/Stevens Street                                         

  Middleboro EB thru/right A 0.0 0.30 - 0 A 0.0 0.30 - 0 A 0.0 0.32 - 0 A 0.0 0.32 - 0 

  Middleboro WB left/thru A 0.5 0.02 - 1 A 0.5 0.02 - 1 A 0.5 0.02 - 1 A 0.5 0.02 - 1 

  Stevens NB left/right D 29.7 0.57 - 84 E 40.2 0.70 - 125 E 47.4 0.77 - 149 E 47.4 0.77 - 149 

8. Hart Street/Middleboro Avenue/Poole 

Street/ Bristol Plymouth HS Driveway 
                                        

  Hart EB left/thru/right A 2.3 0.07 - 6 A 2.3 0.07 - 6 A 2.3 0.08 - 6 A 2.3 0.08 - 6 

  Middleboro WB left/thru/right A 0.5 0.02 - 1 A 0.4 0.01 - 1 A 0.4 0.01 - 1 A 0.4 0.01 - 1 

  Bristol NB left/thru/right C 22.1 0.23 - 22 C 22.8 0.23 - 22 C 23.8 0.24 - 23 C 23.8 0.24 - 23 

  Poole SB left/thru/right F 291.5 1.51 - 497 F 345.7 1.62 - 516 F 406.1 1.76 - 563 F 406.1 1.76 - 563 

10. Bristol Plymouth HS 

Driveway/County Street (Route 140) 
                              A 6.1       

  Hess EB left/thru/right F 139.6 0.99 - 175 F 82.0 0.80 - 130 F 119.6 0.93 - 159 D 49.8 0.50 51 109 

  Bristol WB left/thru F 225.0 0.86 - 87 F 245.7 0.88 - 87 F 320.1 1.03 - 96 D 52.7 0.51 26 32 

  Bristol WB right B 12.6 0.11 - 9 B 12.8 0.09 - 7 B 13.1 0.09 - 8 D 45.3 0.03 0 6 

  Route 140 NB left/thru| thru/right A 2.1 0.29 - 6 A 2.2 0.31 - 7 A 2.3 0.32 - 7 A 2.2 0.48 54 64 

  Route 140 SB left/thru| thru/right A 1.0 0.40 - 3 A 0.6 0.42 - 2 A 0.6 0.43 - 2 A 2.7 0.53 30 108 
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13. Galleria Mall Drive South/Galleria 

Mall Drive 
                                        

  Drive South WB left B 11.1 0.41 - - B 11.5 0.44 - - B 11.5 0.44 - - B 11.5 0.44 - - 

  Drive South WB right A 7.3 0.26 - - A 7.4 0.27 - - A 7.4 0.27 - - A 7.4 0.27 - - 

  Mall Drive NB thru A 8.3 0.04 - - A 8.4 0.03 - - A 8.4 0.03 - - A 8.4 0.03 - - 

  Mall Drive NB right A 7.8 0.33 - - A 7.9 0.35 - - A 7.9 0.35 - - A 7.9 0.35 - - 

  Mall Drive SB left A 9.9 0.28 - - B 10.2 0.30 - - B 10.2 0.30 - - B 10.2 0.30 - - 

  Mall Drive SB thru A 7.7 0.06 - - A 7.7 0.05 - - A 7.7 0.05 - - A 7.7 0.05 - - 

14. Exeter Street/Bay Street/Broadway 

(Route 138) 
                                        

  Exeter EB hard-left/left/right - - - - - - - - - - - - - - - - - -   - 

  Broadway NB left/bear-left/thru - - - - - - - - - - - - -  - - - - -   - 

  Broadway SB thru/right/hard-right - - - - - - - - - - - - -  - - - - -   - 

  Bay SEB hard-left/bear-right/right - - - - - - - - - - - - -  - - - - -   - 

16. Washington Street (Route 140)/F.R. 

Martin Pkwy (Route 140) 
                                        

  Driveway EB left/thru/right F 935.8 1.64 - 81 F 727.5 1.06 - 54 F 745.6 1.08 - 54 F 745.6 1.08 - 54 

  Pkwy WB left/thru F - 14.86 - - F - 13.63 - - F - 14.89 - - F - 14.89 - - 

  Pkwy WB right F - 14.86 - - F - 13.63 - - F - 14.89 - - F - 14.89 - - 

  Washington NB left/thru A 0.3 0.01 - 1 A 0.1 0.01 - 1 A 0.3 0.01 - 1 A 0.3 0.01 - 1 

  Washington NB right A 0.0 0.20 - 0 A 0.0 0.22 - 0 A 0.0 0.23 - 0 A 0.0 0.23 - 0 

  Washington SB left/thru/right C 15.3 0.50 - 71 C 16.5 0.53 - 80 C 16.8 0.54 - 81 C 16.8 0.54 - 81 

19. Court Street/Broadway (Route 

138)/Weir Street (Route 138) 
                                        

  Weir NB left| left B 10.9 0.63 - 119 B 11.1 0.64 - 126 B 11.2 0.65 - 128 B 11.2 0.65 - 128 

  Weir NB thru A 0.0 0.35 - 0 A 0.0 0.38 - 0 A 0.0 0.38 - 0 A 0.0 0.38 - 0 

  Broadway SB right A 0.0 0.33 - 0 A 0.0 0.35 - 0 A 0.0 0.36 - 0 A 0.0 0.36 - 0 

20. Court Street/Western Green 

(44/138)/Post Office Square 
                                        

  Post EB right A 8.9 0.07 - - A 8.9 0.06 - - A 8.9 0.06 - - A 8.9 0.06 - - 

  Court WB left  F 66.9 1.02 - - F 87.6 1.09 - - F 94.1 1.11 - - F 94.1 1.11 - - 

  Court WB left/thru E 42.9 0.92 - - E 42.8 0.92 - - E 44.6 0.93 - - E 44.6 0.93 - - 

  Court WB right A 7.3 0.42 - - A 7.1 0.40 - - A 7.1 0.40 - - A 7.1 0.40 - - 

  Court SB thru/right C 15.7 0.55 - - C 15.6 0.55 - - C 15.6 0.55 - - C 15.6 0.55 - - 

21. Cohannet Street (Route 

140)/Western Green (44/138) 
                                        

  Cohannet thru/right - - - - - - - - - - - - - - - - - - - - 

  Winthrop NB right - - - - - - - - - - - - - - - - - - - - 

  Western SB left| left - - - - - - - - - - - - - - - - - - - - 

  Western SB thru/right - - - - - - - - - - - - - - - - - - - - 
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24. Summer Street (Route 140)/County 

Street (Route 140)/Ingell Street 
                                        

  Summer EB thru/right A 0.0 0.30 - 0 A 0.0 0.31 - 0 A 0.0 0.33 - 0 A 0.0 0.33 - 0 

  Summer WB left/thru A 7.3 0.35 - 40 A 7.6 0.37 - 43 A 8.1 0.40 - 49 A 8.1 0.40 - 49 

  Ingell NB left/right F 192.5 1.31 - 510 F 229.3 1.40 - 578 F 318.3 1.61 - 721 F 318.3 1.61 - 721 

25. County Street (Route 140)/Johnson 

Street 
                                        

  County EB left/thru/right A 0.2 0.01 - 0 A 0.1 0.00 - 0 A 0.1 0.00 - 0 A 0.1 0.00 - 0 

  County WB left/thru/right A 0.6 0.02 - 2 A 0.9 0.03 - 2 A 1.0 0.03 - 2 A 1.0 0.03 - 2 

  Johnson NB left/thru/right F 142.9 0.32 - 27 F 245.7 0.40 - 30 F 391.4 0.57 - 37 F 391.4 0.57 - 37 

  Johnson SB left/thru/right F 134.2 0.13 - 10 F 255.5 0.20 - 15 F 341.2 0.28 - 19 F 341.2 0.28 - 19 

26. Myricks Street (Route 79)/Route140 

NB Ramps 
                                        

  Myricks EB left/thru A 3.4 0.13 - 11 A 3.0 0.11 - 10 A 2.9 0.11 - 10 A 2.9 0.11 - 10 

  Myricks WB thru/right A 0.0 0.40 - 0 A 0.0 0.43 - 0 A 0.0 0.43 - 0 A 0.0 0.43 - 0 

  Ramps NB left/thru C 24.4 0.38 - 44 C 24.8 0.36 - 39 D 26.7 0.38 - 43 D 26.7 0.38 - 43 

  Ramps NB right C 24.4 0.38 - 44 C 24.8 0.36 - 39 D 26.7 0.38 - 43 D 26.7 0.38 - 43 

27. Myricks Street (Route 79)/Route 140 

SB Ramps 
                                        

  Myricks EB thru/right A 0.0 0.21 - 0 A 0.0 0.22 - 0 A 0.0 0.21 - 0 A 0.0 0.21 - 0 

  Myricks WB left/thru A 2.6 0.09 - 8 A 2.9 0.10 - 8 A 2.9 0.10 - 8 A 2.9 0.10 - 8 

  Ramps SB left/thru F 96.5 1.06 - 344 F 117.9 1.11 - 363 F 209.4 1.35 - 525 F 209.4 1.35 - 525 

  Ramps SB right F 96.5 1.06 - 344 F 117.9 1.11 - 363 F 209.4 1.35 - 525 F 209.4 1.35 - 525 

28. Middleboro Avenue/Old Colony 

Avenue/Liberty Street 
                              D 37.2       

  Middleboro EB left/thru/right A 5.0 0.17 - 15 A 5.2 0.17 - 16 A 5.3 0.18 - 16 D 47.3 0.92 196 #490 

  Middleboro WB left/thru/right A 0.9 0.02 - 2 A 0.8 0.02 - 1 A 0.9 0.02 - 1 B 19.0 0.34 86 193 

  Liberty NB left/thru/right F 574.3 1.99 - 355 F 326.5 1.44 - 257 F 387.8 1.57 - 274 D 47.8 0.70 67 #184 

  Old Colony SB left*  -  - -   - -   -  - -   - -   - -   -  -  - C 35.3 0.40 97 214 

  Old Colony SB left/thru/right F 560.7 2.16 - 1195 F 509.9 2.05 - 1166 F 528.7 2.09 - 1222 D 42.1 0.86 187 #462 

29. Middleboro Avenue/Pinehill 

Street/Caswell Street 
                              C 22.7       

  Middleboro EB left/thru/right C 19.1 0.53 - - C 17.9 0.51 - - C 19.2 0.55 - - B 13.0 0.37 46 147 

  Middleboro WB left/thru/right F 124.2 1.18 - - F 84.3 1.07 - - F 105.6 1.13 - - C 30.7 0.89 131 #473 

  Caswell NB left/thru/right C 17.3 0.44 - - C 16.1 0.41 - - C 16.5 0.42 - - B 12.5 0.29 32 109 

  Pinehill SB left/thru/right E 45.6 0.89 - - D 31.4 0.78 - - D 32.6 0.79 - - C 21.6 0.76 85 #326 

30. Stevens Street/Pinehill Street                                         

  Pinehill WB left/right C 16.5 0.45 - 59 C 17.2 0.48 - 65 C 20.1 0.56 - 84 C 20.1 0.56 - 84 

  Stevens NB thru/right A 0.0 0.21 - 0 A 0.0 0.24 - 0 A 0.0 0.26 - 0 A 0.0 0.26 - 0 

  Stevens SB left/thru A 0.8 0.01 - 1 A 0.6 0.01 - 1 A 0.5 0.01 - 1 A 0.5 0.01 - 1 
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31. F.R. Martin Pkwy/Cohannet Street                                         

  Cohannet EB left/thru A 5.3 0.16 - 14 A 5.7 0.17 - 15 A 5.7 0.17 - 15 A 5.7 0.17 - 15 

  Cohannet WB thru/right A 0.0 0.22 - 0 A 0.0 0.24 - 0 A 0.0 0.24 - 0 A 0.0 0.24 - 0 

  Pkwy SB left/right F 98.1 1.10 - 447 F 130.7 1.19 - 539 F 151.9 1.24 - 593 F 151.9 1.24 - 593 

32. Gordon Owen Pkwy/Riverway 

Ext./Williams Street 
                                        

  Gordon EB left/thru/right A 4.0 0.18 - 16 A 4.3 0.19 - 18 A 4.3 0.19 - 18 A 4.3 0.19 - 18 

  Gordon WB left/thru/right  A 0.0 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 

  Williams NB left/thru/right F - 4.42 - - F - 6.07 - - F - 6.64 - - F - 6.64 - - 

  Williams SB left/thru/right F 389.0 1.70 - 502 F 465.3 1.87 - 533 F 532.7 2.01 - 561 F 532.7 2.01 - 561 

37. South Main Street (Route 105)/I-495 

NB Ramps 
                                        

  I-495 Ramp WB left C 18.4 0.31 - 33 C 17.8 0.26 - 26 C 22.6 0.45 - 58 C 22.6 0.45 - 58 

  I-495 Ramp WB right C 18.4 0.31 - 33 C 17.8 0.26 - 26 C 22.6 0.45 - 58 C 22.6 0.45 - 58 

  South Main NB thru | thru/right A 0.0 0.32 - 0 A 0.0 0.35 - 0 A 0.0 0.36 - 0 A 0.0 0.36 - 0 

  South Main SB left/thru | thru A 7.3 0.27 - 27 A 7.1 0.27 - 26 A 7.2 0.28 - 27 A 7.2 0.28 - 27 

38. South Main Street (Route 105)/I-495 

SB Ramps 
                                        

  I-495 Ramp EB left F 60.8 0.99 - 351 F 79.9 1.05 - 416 F 164.1 1.27 - 609 F 164.1 1.27 - 609 

  I-495 Ramp EB right F 60.8 0.99 - 351 F 79.9 1.05 - 416 F 164.1 1.27 - 609 F 164.1 1.27 - 609 

  South Main NB left/thru | thru A 4.6 0.24 - 12 A 3.6 0.27 - 9 A 4.5 0.27 - 13 A 4.5 0.27 - 13 

  South Main SB thru | thru/right A 0.0 0.24 - 0 A 0.0 0.25 - 0 A 0.0 0.28 - 0 A 0.0 0.28 - 0 

40. Bedford Street (Route 18)/Taunton 

Street 
                                        

  Taunton EB left/thru F 58.1 0.69 - 108 E 49.3 0.61 - 86 E 49.3 0.61 - 86 E 49.3 0.61 - 86 

  Taunton EB right F 58.1 0.69 - 108 E 49.3 0.61 - 86 E 49.3 0.61 - 86 E 49.3 0.61 - 86 

  Taunton WB left/thru/right E 47.2 0.51 - 62 E 36.5 0.27 - 26 E 36.5 0.27 - 26 E 36.5 0.27 - 26 

  Bedford NB left/thru/right A 0.9 0.03 - 2 A 0.8 0.03 - 2 A 0.8 0.03 - 2 A 0.8 0.03 - 2 

  Bedford SB left/thru/right A 0.2 0.01 - 1 A 0.1 0.00 - 0 A 0.1 0.00 - 0 A 0.1 0.00 - 0 

41. Bedford Street (Route 18)/I-495 NB 

Ramps 
                                        

  I-495 Ramp WB left C 19.8 0.28 - 29 C 20.4 0.30 - 31 C 20.4 0.30 - 31 C 20.4 0.30 - 31 

  I-495 Ramp WB right C 19.8 0.28 - 29 C 20.4 0.30 - 31 C 20.4 0.30 - 31 C 20.4 0.30 - 31 

  Bedford NB thru/right A 0.0 0.47 - 0 A 0.0 0.49 - 0 A 0.0 0.49 - 0 A 0.0 0.49 - 0 

  Bedford SB left/thru | thru A 1.2 0.18 - 2 A 0.7 0.19 - 1 A 0.7 0.19 - 1 A 0.7 0.19 - 1 

42. Bedford Street (Route 18)/I-495 SB 

Ramps 
                                        

  I-495 Ramp EB left F 254.4 1.50 - 974 F 488.4 2.02 - 1424 F 488.4 2.02 - 1424 F 488.4 2.02 - 1424 

  I-495 Ramp EB right F 254.4 1.50 - 974 F 488.4 2.02 - 1424 F 488.4 2.02 - 1424 F 488.4 2.02 - 1424 

  Bedford NB left/thru A 1.7 0.06 - 5 A 1.7 0.07 - 6 A 1.7 0.07 - 6 A 1.7 0.07 - 6 

  Bedford SB thru A 0.0 0.25 - 0 A 0.0 0.25 - 0 A 0.0 0.25 - 0 A 0.0 0.25 - 0 

  Bedford SB right A 0.0 0.08 - 0 A 0.0 0.09 - 0 A 0.0 0.09 - 0 A 0.0 0.09 - 0 
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44. Cape Highway (Route 44)/I-495 NB 

Ramps 
                                        

  Cape EB left/thru A 3.4 0.10 - 9 A 3.5 0.09 - 7 A 4.2 0.09 - 8 A 4.2 0.09 - 8 

  Cape WB thru/right A 0.0 0.78 - 0 A 0.0 0.83 - 0 A 0.0 0.87 - 0 A 0.0 0.87 - 0 

  I-495 Ramp SB left E 47.4 0.75 - 139 F 51.8 0.76 - 139 F 65.9 0.83 - 162 F 65.9 0.83 - 162 

  I-495 Ramp SB right E 47.4 0.75 - 139 F 51.8 0.76 - 139 F 65.9 0.83 - 162 F 65.9 0.83 - 162 

45. Cape Highway (Route 44)/I-495 SB 

Ramps 
                                        

  Cape EB thru/right A 0.0 0.59 - 0 A 0.0 0.64 - 0 A 0.0 0.67 - 0 A 0.0 0.67 - 0 

  Cape WB left/thru A 0.7 0.02 - 2 A 0.5 0.02 - 1 A 0.5 0.02 - 1 A 0.5 0.02 - 1 

  I-495 Ramp NB left F 452.3 1.93 - 1189 F 638.4 2.34 - 1400 F 488.9 2.00 - 1161 F 488.9 2.00 - 1161 

  I-495 Ramp NB right F 452.3 1.93 - 1189 F 638.4 2.34 - 1400 F 488.9 2.00 - 1161 F 488.9 2.00 - 1161 

46. Cape Highway (Route 44)/Richmond 

Street 
                                        

  Cape EB left/thru/right A 3.4 0.11 - 9 A 3.8 0.11 - 9 A 4.4 0.11 - 9 A 4.4 0.11 - 9 

  Cape WB left/thru/right A 2.1 0.07 - 6 A 0.7 0.02 - 2 A 0.8 0.02 - 2 A 0.8 0.02 - 2 

  Richmond NB left/thru/right F 513.8 1.34 - 107 F 345.6 0.96 - 80 F 520.3 1.25 - 91 F 520.3 1.25 - 91 

  Richmond SB left/thru/right F 573.5 2.02 - 390 F 538.4 1.94 - 379 F 728.1 2.34 - 417 F 728.1 2.34 - 417 

48. Cape Highway/ (Route 44)/Hill 

Street 
                                        

  Cape EB left/thru A 2.4 0.07 - 6 A 3.0 0.08 - 7 A 3.4 0.09 - 7 A 3.4 0.09 - 7 

  Cape EB right A 0.0 0.05 - 0 A 0.0 0.04 - 0 A 0.0 0.04 - 0 A 0.0 0.04 - 0 

  Cape WB left/thru/right A 2.7 0.08 - 7 A 2.2 0.06 - 5 A 2.6 0.07 - 5 A 2.6 0.07 - 5 

  Hill NB left/thru/right F 359.9 1.36 - 152 F 358.2 1.23 - 130 F 491.8 1.49 - 144 F 491.8 1.49 - 144 

  Hill SB left/thru/right F 70.4 0.52 - 60 E 45.5 0.36 - 37 F 56.6 0.42 - 45 F 56.6 0.42 - 45 

54. Padelford Street/Route 24 NB 

Ramps 
                                        

  Padelford EB thru/right A 0.0 0.24 - 0 A 0.0 0.25 - 0 A 0.0 0.25 - 0 A 0.0 0.25 - 0 

  Padelford WB left/thru A 2.4 0.05 - 4 A 2.8 0.05 - 4 A 2.8 0.05 - 4 A 2.8 0.05 - 4 

  Route 24 Ramp NB left B 12.4 0.11 - 9 B 12.3 0.10 - 9 B 12.3 0.10 - 9 B 12.3 0.10 - 9 

  Route 24 Ramp NB right B 12.4 0.11 - 9 B 12.3 0.10 - 9 B 12.3 0.10 - 9 B 12.3 0.10 - 9 

55. Padelford Street/Route 24 SB 

Ramps 
                                        

  Padelford EB left/thru A 1.3 0.03 - 3 A 1.2 0.03 - 2 A 1.4 0.04 - 1412 A 1.4 0.04 - 1412 

  Padelford WB thru/right A 0.0 0.13 - 0 A 0.0 0.11 - 0 A 0.0 0.11 - 1700 A 0.0 0.11 - 1700 

  Route 24 Ramp SB left B 13.1 0.42 - 53 B 13.0 0.44 - 58 B 13.2 0.45 - 1107 B 13.2 0.45 - 1107 

  Route 24 Ramp SB right B 13.1 0.42 - 53 B 13.0 0.44 - 58 B 13.2 0.45 - 1107 B 13.2 0.45 - 1107 
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TABLE 3 

LOS Comparison with Build Alternative A (2022) Intersection Level of Service Summary, Saturday Midday Peak Hour 

Intersection 

Existing (2012) Conditions No Action (2022) Alternative Build (2022) Alternative A Build (2022) Alternative A - Mitigated 

LOS Delay 
V/C 

Ratio 

50% 
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Length 

95% 

Queue 

Length 

LOS Delay 
V/C 
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50% 
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95% 
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LOS Delay 
V/C 
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50% 

Queue 

Length 

95% 
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LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

Signalized Intersections 

2. Galleria Mall Drive South/County 

Street 
A 7.2       A 7.0       A 6.0       A 6.0       

  Galleria EB left/thru| thru/right A 8.2 0.48 26 62 A 8.5 0.49 26 86 A 8.4 0.48 26 86 A 8.4 0.48 26 86 

  Route 140 WB right A 0.1 0.07 0 0 A 0.1 0.11 0 0 A 0.4 0.30 0 0 A 0.4 0.30 0 0 

  County NB left/thru | thru A 6.8 0.16 7 21 A 6.7 0.14 6 21 A 6.7 0.14 6 21 A 6.7 0.14 6 21 

  County SB left/thru | thru A 6.8 0.16 7 19 A 6.7 0.17 7 23 A 7.0 0.24 11 30 A 7.0 0.24 11 30 

  County SB right A 7.8 0.46 0 40 A 7.7 0.49 0 40 A 7.9 0.49 0 40 A 7.9 0.49 0 40 

3. Overpass Connector/Route 140 NB 

Ramps/Stevens Street 
B 12.1       B 13.6       B 19.4       B 13.2       

  Overpass EB left/thru| thru/right B 13.2 0.34 23 44 B 15.6 0.36 25 55 C 22.1 0.41 36 74 D 38.1 0.56 61 92 

  Route 140 WB left B 12.7 0.17 9 14 B 14.5 0.10 5 21 C 20.6 0.11 7 27 C 34.5 0.15 12 33 

  Route 140 WB thru B 13.0 0.28 24 57 B 15.5 0.31 27 69 C 22.0 0.36 39 92 D 37.0 0.47 66 112 

  Route 140 WB right B 12.0 0.02 0 14 B 14.2 0.04 0 24 C 20.3 0.07 0 40 C 33.8 0.07 0 45 

  Stevens NB left/thru| thru/right B 13.0 0.36 20 55 B 14.6 0.49 35 81 B 16.9 0.71 135 214 A 3.7 0.26 39 62 

  Stevens SB left| left B 15.4 0.23 11 32 B 15.8 0.30 23 55 C 30.7 0.79 83 #204 - - - - - 

  Stevens SB thru/right A 5.2 0.17 12 36 A 4.8 0.19 17 45 A 4.4 0.22 28 62 A 5.0 0.19 49 91 

5. Route 24 NB Ramp (Exit 12B)/County 

Street (Route 140) 
A 3.5       A 3.5       A 3.8       A 5.4       

  Route 24 WB right A 0.2 0.14 0 0 A 0.2 0.14 0 0 A 0.2 0.14 0 0 A 0.2 0.14 0 0 

  Route 140 NB thru | thru A 9.4 0.50 77 164 A 9.4 0.52 86 188 B 10.5 0.54 110 213 A 7.1 0.41 103 178 

  Route 140 NB right A 1.1 0.48 0 0 A 1.2 0.52 0 0 A 2.0 0.64 0 0 A 8.7 0.55 136 243 

  Route 140 SB left B 13.3 0.51 62 150 B 14.2 0.51 64 170 B 15.5 0.49 75 179 C 28.4 0.77 134 199 

  Route 140 SB thru| thru A 0.0 0.42 0 0 A 0.0 0.46 0 0 A 0.1 0.54 0 0 A 0.2 0.37 0 0 

6. Route 24 SB Ramp (Exit 12A)/County 

Street (Route 140) 
C 20.8       C 21.6       D 35.1       A 9.0       

  Route 24 EB left C 26.8 0.42 101 179 C 27.5 0.45 110 189 C 25.3 0.36 117 185 C 31.0 0.40 57 89 

  Route 24 EB right | right B 18.0 0.66 192 227 B 17.9 0.65 190 251 B 18.6 0.73 277 359 A 1.7 0.62 0 0 

  Route 140 NB left  C 34.1 0.47 65 114 C 33.7 0.47 65 133 D 42.6 0.64 107 192 D 39.6 0.35 40 78 

  Route 140 NB thru | thru A 8.6 0.42 122 202 A 8.7 0.44 126 225 B 13.0 0.50 184 281 A 1.4 0.39 16 22 

  Route 140 SB thru | thru/right  C 29.5 0.86 299 #557 C 32.0 0.89 314 #596 E 67.3 1.04 #461 #691 B 15.1 0.57 174 251 

  Route 140 SB right*                               A 3.8 0.22 33 60 

9. Mozzone Boulevard/County Street 

(Route 140) 
A 10.0       B 12.7       B 13.9       A 10.0       

  Mozzone EB left C 21.1 0.34 26 58 C 21.4 0.37 28 62 C 21.3 0.36 28 62 D 48.4 0.51 65 116 

  Mozzone EB right C 21.7 0.40 23 56 C 21.6 0.38 21 65 C 21.7 0.40 23 67 D 44.5 0.10 0 60 

  Route 140 NB (de facto)           E 55.6 0.96 #63 #135 E 68.1 1.00 #76 #141 B 9.4 0.61 27 68 

  Route 140 NB left/thru | thru B 12.5 0.85 136 #328 A 9.9 0.79 206 #523 B 10.6 0.81 214 #541 A 7.0 0.67 235 418 

  Route 140 SB thru | thru/right A 4.7 0.49 84 151 A 4.9 0.52 92 160 A 5.0 0.53 95 167 A 5.1 0.52 32 229 
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11. Erika Drive/County Street (Route 

140) 
C 29.2       C 28.3       C 28.5       C 34.7       

  Erika EB left  D 47.2 0.70 140 #385 D 47.9 0.71 138 #421 D 50.0 0.73 142 #421 D 46.3 0.70 157 #354 

  Erika EB left/thru D 47.3 0.71 140 #436 D 47.9 0.71 138 #421 D 50.0 0.73 142 #421 D 46.3 0.70 157 #354 

  Erika EB right C 22.5 0.20 0 61 C 24.0 0.22 0 62 C 24.9 0.22 0 62 C 20.6 0.22 0 67 

  Driveway WB left/thru/right E 60.2 0.31 2 19 E 57.7 0.18 1 12 E 58.6 0.18 1 12 E 55.3 0.12 1 10 

  Route 140 NB left  C 28.5 0.78 108 284 C 25.8 0.75 86 311 C 27.0 0.76 90 314 D 37.6 0.71 134 #427 

  Route 140 NB thru | thru/right B 12.4 0.33 91 261 B 12.2 0.35 94 279 B 12.1 0.35 97 287 B 12.6 0.37 86 221 

  Route 140 SB left/thru | thru C 34.6 0.71 219 #522 C 32.4 0.71 222 #592 C 32.1 0.71 230 #621 D 49.6 0.90 261 #478 

  Route 1490 SB right C 31.7 0.56 111 373 C 30.9 0.60 127 441 C 30.4 0.60 130 449 D 38.4 0.59 91 258 

12. Hart Street/County Street (Route 

140) 
F 92.9       D 36.9       D 37.6       D 37.6       

  Hart EB left/thru E 78.3 0.96 123 #352 C 32.6 0.60 114 #321 C 33.4 0.61 116 #323 C 33.4 0.61 116 #323 

  Hart EB right C 31.4 0.53 62 #214 B 14.7 0.24 0 37 B 15.1 0.25 0 37 B 15.1 0.25 0 37 

  Hart WB left/thru F 208.5 1.32 #187 #455 E 56.0 0.87 150 #458 E 58.5 0.88 153 #459 E 58.5 0.88 153 #459 

  Hart WB right C 27.3 0.14 3 52 B 18.4 0.11 0 46 B 18.6 0.11 0 46 B 18.6 0.11 0 46 

  Route 140 NB left  D 40.7 0.85 83 #278 D 49.8 0.70 149 #410 D 52.4 0.81 153 #415 D 52.4 0.81 153 #415 

  Route 140 NB thru/right E 79.5 1.08 #449 #1011 C 30.9 0.75 234 #483 C 31.5 0.77 243 #517 C 31.5 0.77 243 #517 

  Route 140 SB left  D 48.9 0.70 42 #158 D 47.3 0.62 69 163 D 48.3 0.64 74 171 D 48.3 0.64 74 171 

  Route 140 SB thru/right F 131.2 1.21 #568 #1147 D 46.0 0.90 250 450 D 45.9 0.90 259 464 D 45.9 0.90 259 464 

15. Washington Street/Broadway 

(Route 138) 
C 22.6       C 24.2       C 24.2       C 24.2       

  Washington EB left/thru/right D 37.6 0.84 160 #402 D 43.5 0.88 172 #454 D 43.5 0.88 172 #454 D 43.5 0.88 172 #454 

  Washington WB left/thru/right C 21.2 0.35 57 139 C 21.1 0.35 56 140 C 21.1 0.35 56 140 C 21.1 0.35 56 140 

  Broadway NB left/thru/right C 20.0 0.68 195 #449 C 20.4 0.69 204 #496 C 20.5 0.69 205 #502 C 20.5 0.69 205 #502 

  Broadway SB left/thru B 17.8 0.57 142 340 B 18.4 0.60 153 364 B 18.5 0.61 155 369 B 18.5 0.61 155 369 

  Broadway SB right B 15.8 0.41 81 201 B 15.9 0.42 82 210 B 15.9 0.42 82 210 B 15.9 0.42 82 210 

17. Oak Street/Washington 

Street/Tremont Street (Route 140) 
C 26.3       C 25.2       C 23.7       C 23.7       

  Tremont EB left  C 32.9 0.70 147 364 C 31.1 0.69 140 365 C 27.9 0.60 106 295 C 27.9 0.60 106 295 

  Tremont EB left/thru/right C 32.3 0.69 142 327 C 30.7 0.68 134 352 C 27.9 0.60 105 293 C 27.9 0.60 105 293 

  Plaza WB left/thru/right D 40.8 0.67 86 #281 D 36.3 0.60 75 #288 C 34.3 0.59 68 #284 C 34.3 0.59 68 #284 

  Oak NB left/thru| thru/right C 27.3 0.67 114 253 C 26.7 0.64 101 234 C 26.0 0.64 93 231 C 26.0 0.64 93 231 

  Washington SB left/thru C 25.8 0.59 129 325 C 26.6 0.62 126 326 C 26.0 0.62 117 321 C 26.0 0.62 117 321 

  Washington SB right A 9.7 0.46 70 123 B 10.6 0.52 81 142 B 11.1 0.53 82 143 B 11.1 0.53 82 143 

18. Cohannet Street (Route 140) / Weir 

Street (Route 138) 
B 10.4       B 10.9       B 11.0       B 11.0       

  Cohannet EB left  A 1.4 0.14 0 43 A 1.4 0.14 0 44 A 1.4 0.14 0 44 A 1.4 0.14 0 44 

  Cohannet EB thru| thru C 21.5 0.62 139 276 C 22.3 0.66 152 298 C 22.5 0.67 153 302 C 22.5 0.67 153 302 

  Cohannet EB right A 1.9 0.28 0 74 A 1.8 0.26 0 75 A 1.8 0.26 0 75 A 1.8 0.26 0 75 

  Main WB right A 1.5 0.59 0 0 A 1.8 0.63 0 0 A 1.8 0.63 0 0 A 1.8 0.63 0 0 

  Weir NB thru  C 20.4 0.47 92 199 C 20.5 0.47 93 215 C 20.5 0.47 93 215 C 20.5 0.47 93 215 

  Weir NB right B 17.3 0.24 35 89 B 17.3 0.24 35 95 B 17.3 0.24 35 95 B 17.3 0.24 35 95 
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22. High Street/Winthrop Street (Route 

140) 
C 30.8       C 34.1       D 35.2       C 27.1       

  High EB left/thru/right C 27.7 0.61 150 295 C 26.4 0.57 152 316 C 26.4 0.57 152 316 C 34.1 0.74 158 327 

  High WB left  D 49.1 0.80 62 #193 D 44.5 0.78 69 #213 D 54.2 0.84 76 #234 C 25.9 0.66 49 #141 

  High WB thru/right C 24.0 0.34 66 141 C 23.1 0.32 66 150 C 23.1 0.32 66 150 B 17.4 0.27 53 130 

  Winthrop NB left C 22.6 0.33 44 99 C 24.3 0.32 40 108 C 24.3 0.32 40 108 B 16.0 0.43 39 137 

  Winthrop NB thru/right C 20.5 0.67 196 457 C 24.2 0.73 213 #534 C 25.1 0.75 222 #559 C 28.8 0.84 220 #716 

  Winthrop SB left/thru| thru/right D 46.9 0.84 114 #256 E 58.1 0.91 118 #268 E 58.1 0.91 118 #268 C 27.1 0.52 88 213 

23. Main Street (Route 140/44)/Church 

Green (Route 44)/Summer Street 

(Route 140) 

C 22.9       C 24.6       C 24.6       C 24.6       

  Main EB left  B 18.4 0.20 6 28 B 19.1 0.20 6 31 B 19.1 0.20 6 31 B 19.1 0.20 6 31 

  Main EB thru  C 24.7 0.72 195 #486 C 27.2 0.78 218 #548 C 27.2 0.78 218 #548 C 27.2 0.78 218 #548 

  Main EB right B 16.5 0.28 24 106 B 16.9 0.31 31 122 B 17.0 0.31 32 124 B 17.0 0.31 32 124 

  Church WB thru/right C 27.9 0.79 214 #543 C 30.1 0.82 230 #583 C 30.1 0.82 230 #583 C 30.1 0.82 230 #583 

  Summer NB left/thru B 18.6 0.44 99 163 B 19.0 0.46 106 249 B 19.1 0.48 109 254 B 19.1 0.48 109 254 

  Summer NB right B 14.1 0.03 4 18 B 14.1 0.03 3 22 B 14.1 0.03 3 23 B 14.1 0.03 3 23 

33. County Street (Route 140)/Riverway 

Ext. 
C 34.2       B 17.2       B 17.8       B 17.8       

  County EB left/thru B 16.3 0.66 129 301 B 16.0 0.66 133 332 B 16.7 0.69 142 354 B 16.7 0.69 142 354 

  County WB thru B 16.2 0.66 125 292 B 16.2 0.67 130 327 B 16.8 0.69 137 344 B 16.8 0.69 137 344 

  County WB right B 11.8 0.29 0 33 B 11.6 0.29 0 47 B 11.6 0.30 0 47 B 11.6 0.30 0 47 

  Riverway SB left/right E 79.3 1.07 #269 #313 C 25.5 0.75 147 #399 C 26.5 0.76 156 #404 C 26.5 0.76 156 #404 

34. Dean Street/Longmeadow 

Road/Gordon Owen Parkway 
D 38.7       D 41.1       D 41.1       D 41.1       

  Dean EB left  E 59.4 0.51 16 27 E 56.5 0.36 10 35 E 56.5 0.36 10 35 E 56.5 0.36 10 35 

  Dean EB thru| thru/right D 36.6 0.8 293 #530 D 38.4 0.83 313 #569 D 38.4 0.83 313 #569 D 38.4 0.83 313 #569 

  Dean WB left  E 69.4 0.91 186 #408 E 69.4 0.91 186 #430 E 71.7 0.92 189 #437 E 71.7 0.92 189 #437 

  Dean WB thru| thru/right B 18.2 0.53 152 397 B 18.5 0.56 167 424 B 18.5 0.56 167 424 B 18.5 0.56 167 424 

  Gordon NB left C 32.4 0.36 29 82 C 32.3 0.35 30 85 C 32.3 0.35 30 85 C 32.3 0.35 30 85 

  Gordon NB thru C 33.8 0.52 140 259 C 33.7 0.52 139 275 C 33.7 0.52 139 277 C 33.7 0.52 139 277 

  Gordon NB right C 32.9 0.46 72 207 C 33.5 0.50 79 226 C 33.6 0.50 81 228 C 33.6 0.50 81 228 

  Longmeadow SB left* F 116.7 1.06 139 #367 F 144.1 1.14 #167 #401 F 146.1 1.15 #168 #402 F 146.1 1.15 #168 #402 

  Longmeadow SB thru/right C 34.6 0.57 167 291 C 34.3 0.55 163 316 C 34.4 0.55 163 316 C 34.4 0.55 163 316 

35. Winthrop Street (Route 

44)/Highland Street 
C 25.9       C 25.1       C 25.8       C 23.4       

  Winthrop EB left C 29.3 0.43 27 69 C 27.9 0.35 22 75 C 28.7 0.36 22 75 B 12.1 0.36 18 77 

  Winthrop EB thru/right B 15.1 0.66 182 516 B 14.8 0.66 190 533 B 15.2 0.67 197 552 B 18.4 0.74 160 #750 

  Winthrop WB left B 17.9 0.11 5 15 B 17.1 0.08 3 19 B 17.3 0.08 3 19 B 12.4 0.05 2 13 

  Winthrop WB thru/right C 32.1 0.81 251 #551 C 31.7 0.82 255 #609 C 33.2 0.83 263 #626 C 21.0 0.71 195 #573 

  Highland NB left/thru/right D 35.0 0.62 75 #182 C 32.8 0.57 70 164 C 33.1 0.57 70 165 D 47.1 0.77 63 #160 

  Highland SB left/thru/right C 32.5 0.60 105 198 C 31.8 0.56 95 207 C 31.9 0.57 95 207 C 34.2 0.65 83 190 
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39. Bedford Street (Route 18)/Rhode 

Island Road(Route 79) 
A 9.7       B 10.1       B 10.6       B 10.6       

  Rhode Island EB left/thru/right  B 10.2 0.52 40 131 B 10.7 0.55 46 145 B 11.4 0.58 53 165 B 11.4 0.58 53 165 

  Rhode Island WB left/thru/right A 9.6 0.45 36 117 A 9.7 0.47 42 132 B 10.1 0.51 50 154 B 10.1 0.51 50 154 

  Bedford NB left/thru/right A 8.4 0.48 42 129 A 8.7 0.45 43 134 A 9.1 0.46 46 143 A 9.1 0.46 46 143 

  Bedford SB left/thru/right B 10.5 0.64 62 161 B 10.9 0.63 64 191 B 11.5 0.64 69 204 B 11.5 0.64 69 204 

47. Cape Highway (Route 44)/Church 

Street 
B 15.5       B 13.3       B 13.2       B 13.2       

  Cape EB left/thru/right  B 14.2 0.84 301 #718 B 12.4 0.84 289 #783 B 12.9 0.85 303 #806 B 12.9 0.85 303 #806 

  Cape WB left/thru/right B 10.5 0.76 247 471 A 8.8 0.76 233 #538 A 7.5 0.71 197 442 A 7.5 0.71 197 442 

  Church NB left/thru/right D 40.9 0.70 59 54 D 41.3 0.66 43 93 D 41.3 0.66 43 93 D 41.3 0.66 43 93 

  Church SB left/thru/right C 30.3 0.46 48 48 C 32.0 0.49 38 86 C 32.0 0.49 38 86 C 32.0 0.49 38 86 

49. Cape Highway (Route 44)/Orchard 

Street 
E 60.6       E 63.7       E 73.1       E 73.1       

  Cape EB left/thru | thru F 90.1 1.12 #381 #696 F 83.7 1.10 #402 #734 F 93.4 1.13 #425 #772 F 93.4 1.13 #425 #772 

  Cape EB right B 13.6 0.29 54 126 B 13.9 0.29 56 129 B 13.9 0.29 56 129 B 13.9 0.29 56 129 

  Cape WB left/thru | thru D 42.6 0.94 454 #697 D 54.6 1.01 #513 #772 E 73.3 1.06 #592 #819 E 73.3 1.06 #592 #819 

  Cape WB right B 13.3 0.11 12 40 B 13.6 0.11 13 48 B 13.6 0.11 14 50 B 13.6 0.11 14 50 

  Orchard NB left F 111.6 1.10 #211 #343 F 119.4 1.12 #221 #388 F 119.4 1.12 #221 #388 F 119.4 1.12 #221 #388 

  Orchard NB thru/right D 39.7 0.46 104 131 D 38.4 0.37 85 144 D 38.7 0.39 89 150 D 38.7 0.39 89 150 

  Orchard SB left D 40.5 0.59 95 141 D 39.7 0.58 97 149 D 39.9 0.58 97 149 D 39.9 0.58 97 149 

  Orchard SB thru/right D 53.1 0.70 116 193 D 53.6 0.72 125 207 D 53.6 0.72 125 207 D 53.6 0.72 125 207 

50. Broadway (Route 138)/I-495 NB 

Ramps 
B 12.1       B 12.2       B 12.2       B 12.2       

  I-495 Ramp WB left/thru C 33.3 0.51 66 115 C 33.3 0.51 66 111 C 33.3 0.51 66 111 C 33.3 0.51 66 111 

  I-495 Ramp WB right A 0.1 0.06 0 0 A 0.1 0.06 0 0 A 0.1 0.06 0 0 A 0.1 0.06 0 0 

  Broadway NB left C 27.6 0.66 85 131 C 27.3 0.68 89 133 C 27.3 0.68 89 133 C 27.3 0.68 89 133 

  Broadway NB thru | thru A 2.8 0.31 47 64 A 2.9 0.32 57 67 A 2.9 0.32 57 67 A 2.9 0.32 57 67 

  Broadway SB thru | thru/right B 15.0 0.49 134 207 B 15.6 0.51 141 227 B 15.6 0.51 141 227 B 15.6 0.51 141 227 

51. Broadway (Route 138)/I-495 SB 

Ramps 
B 12.1       B 11.8       B 11.8       B 11.8       

  I-495 Ramp EB left/thru C 34.3 0.65 111 40 C 34.3 0.65 109 109 C 34.3 0.65 109 162 C 34.3 0.65 109 162 

  I-495 Ramp EB right A 0.2 0.14 0 0 A 0.2 0.14 0 0 A 0.2 0.14 0 0 A 0.2 0.14 0 0 

  Broadway NB thru | thru/right B 12.5 0.50 152 223 B 12.7 0.53 162 241 B 12.7 0.53 162 241 B 12.7 0.53 162 241 

  Broadway SB left C 31.5 0.54 34 59 C 30.8 0.53 31 m59 C 30.8 0.53 31 m59 C 30.8 0.53 31 m59 

  Broadway SB thru | thru A 5.8 0.28 113 96 A 5.6 0.29 121 98 A 5.6 0.29 121 98 A 5.6 0.29 121 98 

52. Pleasant Street (Route 104)/Route 

24 NB Ramps 
A 2.9       A 2.9       A 2.9       A 2.9       

  Pleasant EB thru A 3.0 0.36 90 159 A 3.0 0.38 98 167 A 3.0 0.38 98 167 A 3.0 0.38 98 167 

  Pleasant EB right A 0.1 0.06 0 0 A 0.1 0.05 0 m0 A 0.1 0.05 0 m0 A 0.1 0.05 0 m0 

  Pleasant WB left/thru | thru A 3.0 0.57 91 142 A 3.0 0.56 89 140 A 3.0 0.57 90 142 A 3.0 0.57 90 142 

  Route 24 Ramp NB left D 37.2 0.31 18 45 D 37.4 0.32 19 47 D 37.4 0.32 19 47 D 37.4 0.32 19 47 

  Route 24 Ramp NB right A 0.4 0.28 0 0 A 0.4 0.30 0 0 A 0.4 0.300 0 0 A 0.4 0.30 0 0 
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53. Pleasant Street (Route 104)/Route 

24 SB Ramps 
B 10.7       B 10.8       B 10.8       B 10.8       

  Pleasant EB left/thru A 9.9 0.40 73 260 B 10.5 0.42 80 280 B 10.5 0.42 80 280 B 10.5 0.42 80 280 

  Pleasant WB thru B 12.2 0.31 79 211 B 12.4 0.29 74 217 B 12.4 0.29 75 217 B 12.4 0.29 75 217 

  Pleasant WB right A 0.4 0.30 0 0 A 0.5 0.33 0 0 A 0.5 0.33 0 0 A 0.5 0.33 0 0 

  Route 24 Ramp SB left C 34.5 0.66 116 176 C 34.2 0.67 123 183 C 34.2 0.67 123 183 C 34.2 0.67 123 183 

  Route 24 Ramp SB right A 0.1 0.07 0 0 A 0.1 0.06 0 0 A 0.1 0.06 0 0 A 0.1 0.06 0 0 

Non-Signalized Intersections 

1. Galleria Mall Driveway 

North/Overpass Connector 
                                        

  County EB left/thru - - - - - - - -  - - - - - - - - - - - - 

  County WB thru/right - - - - - - - -  - - - - - - - - - - - - 

  Overpass SB left/right - - - - - - - -  - - - - - - - - - - - - 

4. O’Connell Way/Stevens Street                               B 16.3       

  O’Connell EB left/thru C 17.3 0.18 - 16 C 19.6 0.17  - 15 F 340.5 1.17 - 120 - - - - - 

  O’Connell EB right  B 10.1 0.12 - 10 B 10.4 0.17  - 16 C 15.4 0.58 - 95 A 0.4 0.28 0 0 

  Driveway WB left/thru C 18.2 0.10 - 8 D 30.4 0.35  - 36 F - 10.43 - - D 40.2 0.43 39 79 

  Driveway WB right  A 9.6 0.02 - 2 A 9.6 0.02  - 2 A 9.7 0.02 - 2 D 37.0 0.02 1 20 

  Stevens NB left | left*  - -   -  -  -  - -   -  - -   -  -  - -  -  D 35.6 0.70 138 180 

  Stevens NB left/thru A 2.1 0.05 - 4 A 2.8 0.08  - 6 A 7.6 0.38 - 45 A 7.3 0.20 43 129 

  Stevens NB right A 0.0 0.02 - 0 A 0.0 0.04  - 0 A 0.0 0.04 - 0 A 0.1 0.05 0 m0 

  Stevens SB left  A 7.8 0.01 - 1 A 7.9 0.02  - 1 A 8.1 0.02 - 1 D 46.3 0.37 12 34 

  Stevens SB thru/right A 0.0 0.15 - 0 A 0.0 0.15  - 0 A 0.0 0.15 - 0 B 11.4 0.22 65 125 

  Stevens SB right*  -  -  - -  -   -  -  -  -  -  - -   -  - -  A 9.7 0.02 0 15 

7. Middleboro Avenue/Stevens Street                                         

  Middleboro EB thru/right A 0.0 0.28 - 0 A 0.0 0.29  - 0 A 0.0 0.29 - 0 A 0.0 0.29 - 0 

  Middleboro WB left/thru A 0.4 0.01 - 1 A 0.3 0.01  - 1 A 0.3 0.01 - 1 A 0.3 0.01 - 1 

  Stevens NB left/right C 21.6 0.42 - 51 C 22.4 0.46  - 58 C 23.5 0.48 - 64 C 23.5 0.48 - 64 

8. Hart Street/Middleboro Avenue/Poole 

Street/ Bristol Plymouth HS Driveway 
                                        

  Hart EB left/thru/right A 2.0 0.07 - 5 A 1.9 0.07  - 5 A 1.9 0.07 - 5 A 1.9 0.07 - 5 

  Middleboro WB left/thru/right A 0.1 0.00 - 0 A 0.0 0.00  - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 

  Bristol NB left/thru/right B 12.3 0.07 - 6 B 11.8 0.05  - 4 B 11.9 0.05 - 4 B 11.9 0.05 - 4 

  Poole SB left/thru/right F 84.3 0.93 - 207 F 97.5 0.99  - 234 F 109.4 1.03 - 251 F 109.4 1.03 - 251 

10. Bristol Plymouth HS 

Driveway/County Street (Route 140) 
                              A 4.3       

  Hess EB left/thru/right C 17.5 0.27 - 27 C 23.1 0.31  - 33 C 24.5 0.33 - 35 D 49.4 0.16 8 54 

  Bristol WB left/thru E 47.8 0.09 - 7 F 72.3 0.07  - 5 F 77.1 0.07 - 6 D 48.8 0.06 3 8 

  Bristol WB right B 11.3 0.04 - 3 B 12.6 0.04  - 3 B 12.7 0.04 - 3 D 48.3 0.01 0 7 

  Route 140 NB left/thru| thru/right A 1.7 0.30 - 5 A 1.2 0.32  - 4 A 1.3 0.33 - 4 A 1.9 0.42 66 81 

  Route 140 SB left/thru| thru/right A 0.5 0.36 - 1 A 0.5 0.39  - 1 A 0.5 0.40 - 1 A 2.4 0.46 33 94 
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13. Galleria Mall Drive South/Galleria 

Mall Drive 
                                        

  Drive South WB left B 12.8 0.51 - - B 13.6 0.54 - - B 13.6 0.54 - - B 13.6 0.54 - - 

  Drive South WB right A 8.1 0.38 - - A 8.3 0.39 - - A 8.3 0.39 - - A 8.3 0.39 - - 

  Mall Drive NB thru A 8.7 0.05 - - A 8.8 0.05 - - A 8.8 0.05 - - A 8.8 0.05 - - 

  Mall Drive NB right A 7.4 0.28 - - A 7.5 0.29 - - A 7.5 0.29 - - A 7.5 0.29 - - 

  Mall Drive SB left B 10.9 0.34 - - B 11.3 0.36 - - B 11.3 0.36 - - B 11.3 0.36 - - 

  
Mall Drive SB thru 
 

A 7.8 0.07 - - A 7.8 0.07 - - A 7.8 0.07 - - A 7.8 0.07 - - 

14. Exeter Street/Bay Street/Broadway 

(Route 138) 
                                        

  Exeter EB hard-left/left/right - - - - - - - - - - - - - - - - - - - - 

  Broadway NB left/bear-left/thru - - - - - - - - - - - - - - - - - - - - 

  Broadway SB thru/right/hard-right - - - - - - - - - - - - - - - - - - - - 

  Bay SEB hard-left/bear-right/right - - - - - - - - - - - - - - - - - - - - 

16. Washington Street (Route 140)/F.R. 

Martin Pkwy (Route 140) 
                                        

  Driveway EB left/thru/right F 163.4 0.43 - 37 F 148.4 0.29 - 24 F 148.8 0.29 - 24 F 148.8 0.29 - 24 

  Pkwy WB left/thru F 512.1 1.98 - 586 F 402.3 1.74 - 519 F 441.9 1.82 - 544 F 441.9 1.82 - 544 

  Pkwy WB right F 512.1 1.98 - 586 F 402.3 1.74 - 519 F 441.9 1.82 - 544 F 441.9 1.82 - 544 

  Washington NB left/thru A 0.0 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 

  Washington NB right A 0.0 0.13 - 0 A 0.0 0.13 - 0 A 0.0 0.14 - 0 A 0.0 0.14 - 0 

  Washington SB left/thru/right A 6.0 0.24 - 24 A 5.7 0.22 - 22 A 5.7 0.23 - 22 A 5.7 0.23 - 22 

19. Court Street/Broadway (Route 

138)/Weir Street (Route 138) 
                                        

  Weir NB left| left A 9.6 0.52 - 80 A 10.0 0.56 - 91 A 10.0 0.56 - 91 A 10.0 0.56 - 91 

  Weir NB thru A 0.0 0.41 - 0 A 0.0 0.37 - 0 A 0.0 0.37 - 0 A 0.0 0.37 - 0 

  Broadway SB right A 0.0 0.33 - 0 A 0.0 0.35 - 0 A 0.0 0.35 - 0 A 0.0 0.35 - 0 

20. Court Street/Western Green 

(44/138)/Post Office Square 
                                        

  Post EB right A 8.4 0.05 - - A 8.4 0.04 - - A 8.4 0.04 - - A 8.4 0.04 - - 

  Court WB left  F 75.5 1.06 - - F 100.2 1.13 - - F 103.1 1.14 - - F 103.1 1.14 - - 

  Court WB left/thru C 19.6 0.69 - - C 20.0 0.70 - - C 20.2 0.70 - - C 20.2 0.70 - - 

  Court WB right A 6.7 0.35 - - A 6.8 0.37 - - A 6.8 0.37 - - A 6.8 0.37 - - 

  Court SB thru/right B 13.1 0.43 - - B 13.3 0.44 - - B 13.3 0.44 - - B 13.3 0.44 - - 

21. Cohannet Street (Route 

140)/Western Green (44/138) 
                                        

  Cohannet thru/right - - - - - - - - - - - - - - - - - - - - 

  Winthrop NB right - - - - - - - - - - - - - - - - - - - - 

  Western SB left| left - - - - - - - - - - - - - - - - - - - - 

  Western SB thru/right - - - - - - - - - - - - - - - - - - - - 
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24. Summer Street (Route 140)/County 

Street (Route 140)/Ingell Street 
                                        

  Summer EB thru/right A 0.0 0.25 - 0 A 0.0 0.26 - 0 A 0.0 0.27 - 0 A 0.0 0.27 - 0 

  Summer WB left/thru A 5.4 0.24 - 23 A 5.6 0.25 - 25 A 5.8 0.27 - 27 A 5.8 0.27 - 27 

  Ingell NB left/right E 46.7 0.87 - 226 E 45.2 0.86 - 222 F 54.8 0.92 - 258 F 54.8 0.92 - 258 

25. County Street (Route 140)/Johnson 

Street 
                                        

  County EB left/thru/right A 0.0 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 

  County WB left/thru/right A 0.6 0.02 - 2 A 0.5 0.02 - 1 A 0.5 0.02 - 1 A 0.5 0.02 - 1 

  Johnson NB left/thru/right F 81.3 0.25 - 22 F 122.3 0.32 - 27 F 267.7 0.56 - 43 F 267.7 0.56 - 43 

  Johnson SB left/thru/right F 94.9 0.23 - 20 F 248.2 0.52 - 40 F 198.3 0.44 - 36 F 198.3 0.44 - 36 

26. Myricks Street (Route 79)/Route140 

NB Ramps 
                          -         -   

  Myricks EB left/thru A 2.6 0.08 - 7 A 2.7 0.09 - 8 A 2.6 0.09 - 8 A 2.6 0.09 - 8 

  Myricks WB thru/right A 0.0 0.27 - 0 A 0.0 0.28 - 0 A 0.0 0.31 - 0 A 0.0 0.31 - 0 

  Ramps NB left/thru C 15.3 0.16 - 14 C 15.8 0.15 - 13 C 16.5 0.16 - 14 C 16.5 0.16 - 14 

  Ramps NB right C 15.3 0.16 - 14 C 15.8 0.15 - 13 C 16.5 0.16 - 14 C 16.5 0.16 - 14 

27. Myricks Street (Route 79)/Route 140 

SB Ramps 
                                        

  Myricks EB thru/right A 0.0 0.20 - 0 A 0.0 0.20 - 0 A 0.0 0.20 - 0 A 0.0 0.20 - 0 

  Myricks WB left/thru A 1.8 0.04 - 3 A 1.5 0.03 - 2 A 1.5 0.03 - 2 A 1.5 0.03 - 2 

  Ramps SB left/thru C 17.2 0.46 - 60 C 19.0 0.51 - 77 C 21.2 0.59 - 97 C 21.2 0.59 - 97 

  Ramps SB right C 17.2 0.46 - 60 C 19.0 0.51 - 77 C 21.2 0.59 - 97 C 21.2 0.59 - 97 

28. Middleboro Avenue/Old Colony 

Avenue/Liberty Street 
                              C 23.1       

  Middleboro EB left/thru/right A 4.9 0.17 - 15 A 5.0 0.16 - 14 A 5.1 0.16 - 14 B 19.8 0.70 142 #239 

  Middleboro WB left/thru/right A 0.9 0.02 - 1 A 0.7 0.01 - 1 A 0.7 0.01 - 1 B 13.0 0.28 65 109 

  Liberty NB left/thru/right F 295.4 1.47 - 377 F 159.3 1.15 - 280 F 187.3 1.22 - 302 C 30.9 0.67 91 #162 

  Old Colony SB left*                               C 24.2 0.47 79 138 

  Old Colony SB left/thru/right F 350.5 1.67 - 682 F 236.3 1.41 - 579 F 264.4 1.48 - 623 C 30.4 0.69 93 #178 

29. Middleboro Avenue/Pinehill 

Street/Caswell Street 
                              B 17.3       

  Middleboro EB left/thru/right B 14.1 0.39 - - B 12.9 0.33 - - B 13.4 0.35 - - B 13.6 0.30 30 102 

  Middleboro WB left/thru/right D 27.6 0.78 - - C 23.1 0.73 - - C 25.0 0.75 - - C 21.3 0.75 78 #287 

  Caswell NB left/thru/right B 13.9 0.36 - - B 13.0 0.33 - - B 13.3 0.34 - - B 10.4 0.24 22 99 

  Pinehill SB left/thru/right C 23.8 0.70 - - C 21.8 0.68 - - C 22.7 0.69 - - B 17.6 0.65 67 #306 

30. Stevens Street/Pinehill Street                                         

  Pinehill WB left/right B 12.7 0.30 - 31 B 12.9 0.31 - 33 B 13.5 0.34 - 37 B 13.5 0.34 - 37 

  Stevens NB thru/right A 0.0 0.18 - 0 A 0.0 0.17 - 0 A 0.0 0.19 - 0 A 0.0 0.19 - 0 

  Stevens SB left/thru A 0.6 0.01 - 0 A 0.6 0.01 - 0 A 0.5 0.01 - 0 A 0.5 0.01 - 0 
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31. F.R. Martin Pkwy/Cohannet Street                                         

  Cohannet EB left/thru A 5.2 0.12 - 11 A 5.5 0.13 - 11 A 5.5 0.13 - 11 A 5.5 0.13 - 11 

  Cohannet WB thru/right A 0.0 0.13 - 0 A 0.0 0.13 - 0 A 0.0 0.13 - 0 A 0.0 0.13 - 0 

  Pkwy SB left/right C 22.3 0.66 - 123 D 25.5 0.72 - 149 D 26.4 0.73 - 159 D 26.4 0.73 - 159 

32. Gordon Owen Pkwy/Riverway 

Ext./Williams Street 
                                        

  Gordon EB left/thru/right A 3.5 0.14 - 12 A 3.0 0.12 - 10 A 3.0 0.12 - 10 A 3.0 0.12 - 10 

  Gordon WB left/thru/right  A 0.1 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 A 0.0 0.00 - 0 

  Williams NB left/thru/right F 561.0 1.98 - 373 F 462.5 1.77 - 335 F 480.5 1.80 - 339 F 480.5 1.80 - 339 

  Williams SB left/thru/right F 91.4 0.99 - 253 F 58.8 0.86 - 192 F 61.4 0.87 - 197 F 61.4 0.87 - 197 

37. South Main Street (Route 105)/I-495 

NB Ramps 
                                        

  I-495 Ramp WB left E 40.7 0.61 - 92 E 41.3 0.64 - 100 F 73.5 0.93 - 192 F 73.5 0.93 - 192 

  I-495 Ramp WB right E 40.7 0.61 - 92 E 41.3 0.64 - 100 F 73.5 0.93 - 192 F 73.5 0.93 - 192 

  South Main NB thru | thru/right A 0.0 0.30 - 0 A 0.0 0.30 - 0 A 0.0 0.30 - 0 A 0.0 0.30 - 0 

  South Main SB left/thru | thru A 7.3 0.27 - 28 A 6.9 0.26 - 26 A 6.9 0.26 - 26 A 6.9 0.26 - 26 

38. South Main Street (Route 105)/I-495 

SB Ramps 
                                        

  I-495 Ramp EB left F 54.9 0.83 - 172 F 95.3 0.99 - 242 F 146.0 1.13 - 298 F 146.0 1.13 - 298 

  I-495 Ramp EB right F 54.9 0.83 - 172 F 95.3 0.96 - 242 F 146.0 1.13 - 298 F 146.0 1.13 - 298 

  South Main NB left/thru | thru A 2.8 0.23 - 5 A 2.7 0.25 - 6 A 3.2 0.25 - 7 A 3.2 0.25 - 7 

  South Main SB thru | thru/right A 0.0 0.21 - 0 A 0.0 0.23 - 0 A 0.0 0.25 - 0 A 0.0 0.25 - 0 

40. Bedford Street (Route 18)/Taunton 

Street 
                                        

  Taunton EB left/thru D 26.8 0.41 - 48 D 29.4 0.43 - 51 D 29.4 0.43 - 51 D 29.4 0.43 - 51 

  Taunton EB right D 26.8 0.41 - 48 D 29.4 0.43 - 51 D 29.4 0.43 - 51 D 29.4 0.43 - 51 

  Taunton WB left/thru/right C 22.6 0.06 - 4 C 22.7 0.03 - 2 C 22.7 0.03 - 2 C 22.7 0.03 - 2 

  Bedford NB left/thru/right A 0.7 0.02 - 2 A 0.5 0.02 - 1 A 0.5 0.02 - 1 A 0.5 0.02 - 1 

  Bedford SB left/thru/right A 0.2 0.01 - 1 A 0.1 0.00 - 0 A 0.1 0.00 - 0 A 0.1 0.00 - 0 

41. Bedford Street (Route 18)/I-495 NB 

Ramps 
                                        

  I-495 Ramp WB left B 14.8 0.27 - 27 C 15.2 0.27 - 28 C 15.2 0.27 - 28 C 15.2 0.27 - 28 

  I-495 Ramp WB right B 14.8 0.27 - 27 C 15.2 0.27 - 28 C 15.2 0.27 - 28 C 15.2 0.27 - 28 

  Bedford NB thru/right A 0.0 0.32 - 0 A 0.0 0.34 - 0 A 0.0 0.34 - 0 A 0.0 0.34 - 0 

  Bedford SB left/thru | thru A 1.5 0.17 - 2 A 1.0 0.17 - 1 A 1.0 0.17 - 1 A 1.0 0.17 - 1 

42. Bedford Street (Route 18)/I-495 SB 

Ramps 
                                        

  I-495 Ramp EB left B 13.8 0.32 - 35 B 13.8 0.29 - 30 B 13.8 0.29 - 30 B 13.8 0.29 - 30 

  I-495 Ramp EB right B 13.8 0.32 - 35 B 13.8 0.29 - 30 B 13.8 0.29 - 30 B 13.8 0.29 - 30 

  Bedford NB left/thru A 1.0 0.03 - 3 A 0.6 0.02 - 2 A 0.6 0.02 - 2 A 0.6 0.02 - 2 

  Bedford SB thru A 0.0 0.20 - 0 A 0.0 0.21 - 0 A 0.0 0.21 - 0 A 0.0 0.21 - 0 

  Bedford SB right A 0.0 0.06 - 0 A 0.0 0.06 - 0 A 0.0 0.06 - 0 A 0.0 0.06 - 0 
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44. Cape Highway (Route 44)/I-495 NB 

Ramps 
                                        

  Cape EB left/thru A 3.4 0.11 - 9 A 3.5 0.10 - 8 A 3.8 0.10 - 8 A 3.8 0.10 - 8 

  Cape WB thru/right A 0.0 0.84 - 0 A 0.0 0.90 - 0 A 0.0 0.92 - 0 A 0.0 0.92 - 0 

  I-495 Ramp SB left F 59.2 0.75 - 134 F 84.9 0.89 - 182 F 96.3 0.93 - 195 F 96.3 0.93 - 195 

  I-495 Ramp SB right F 59.2 0.75 - 134 F 84.9 0.89 - 182 F 96.3 0.93 - 195 F 96.3 0.93 - 195 

45. Cape Highway (Route 44)/I-495 SB 

Ramps 
                                        

  Cape EB thru/right A 0.0 0.50 - 0 A 0.0 0.54 - 0 A 0.0 0.55 - 0 A 0.0 0.55 - 0 

  Cape WB left/thru A 1.2 0.04 - 3 A 1.2 0.04 - 3 A 1.3 0.04 - 3 A 1.3 0.04 - 3 

  I-495 Ramp NB left F 168.9 1.28 - 628 F 241.8 1.47 - 786 F 264.4 1.52 - 821 F 264.4 1.52 - 821 

  I-495 Ramp NB right F 168.9 1.28 - 628 F 241.8 1.47 - 786 F 264.4 1.52 - 821 F 264.4 1.52 - 821 

46. Cape Highway (Route 44)/Richmond 

Street 
                                        

  Cape EB left/thru/right A 3.0 0.11 - 9 A 2.9 0.10 - 8 A 2.7 0.10 - 8 A 2.7 0.10 - 8 

  Cape WB left/thru/right A 1.2 0.04 - 3 A 1.1 0.04 - 3 A 1.1 0.04 - 3 A 1.1 0.04 - 3 

  Richmond NB left/thru/right F 182.7 0.82 - 91 F 107.3 0.46 - 45 F 93.0 0.42 - 41 F 93.0 0.42 - 41 

  Richmond SB left/thru/right F 187.0 1.06 - 165 F 133.1 0.90 - 137 F 107.0 0.82 - 123 F 107.0 0.82 - 123 

48. Cape Highway/ (Route 44)/Hill 

Street 
                                        

  Cape EB left/thru A 2.2 0.07 - 6 A 2.1 0.07 - 5 A 2.2 0.07 - 5 A 2.2 0.07 - 5 

  Cape EB right A 0.0 0.03 - 0 A 0.0 0.02 - 0 A 0.0 0.02 - 0 A 0.0 0.02 - 0 

  Cape WB left/thru/right A 1.7 0.05 - 4 A 1.8 0.05 - 4 A 2.0 0.05 - 4 A 2.0 0.05 - 4 

  Hill NB left/thru/right F 790.5 2.23 - 231 F 593.3 1.75 - 174 F 706.3 1.96 - 182 F 706.3 1.96 - 182 

  Hill SB left/thru/right F 138.7 0.83 - 109 F 65.6 0.53 - 62 F 74.0 0.57 - 68 F 74.0 0.57 - 68 

54. Padelford Street/Route 24 NB 

Ramps 
                                        

  Padelford EB thru/right A 0.0 0.23 - 0 A 0.0 0.24 - 0 A 0.0 0.24 - 0 A 0.0 0.24 - 0 

  Padelford WB left/thru A 2.9 0.05 - 4 A 2.5 0.05 - 4 A 2.5 0.05 - 4 A 2.5 0.05 - 4 

  Route 24 Ramp NB left B 11.9 0.08 - 6 B 11.9 0.06 - 5 B 11.9 0.06 - 5 B 11.9 0.06 - 5 

  Route 24 Ramp NB right B 11.9 0.08 - 6 B 11.9 0.06 - 5 B 11.9 0.06 - 5 B 11.9 0.06 - 5 

55. Padelford Street/Route 24 SB 

Ramps 
                                        

  Padelford EB left/thru A 1.9 0.05 - 4 A 1.2 0.03 - 2 A 1.3 0.03 - 3 A 1.3 0.03 - 3 

  Padelford WB thru/right A 0.0 0.11 - 0 A 0.0 0.11 - 0 A 0.0 0.11 - 0 A 0.0 0.11 - 0 

  Route 24 Ramp SB left B 11.9 0.23 - 22 B 11.7 0.24 - 24 B 11.8 0.24 - 24 B 11.8 0.24 - 24 

  Route 24 Ramp SB right B 11.9 0.23 - 22 B 11.7 0.24 - 24 B 11.8 0.24 - 24 B 11.8 0.24 - 24 
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2. Galleria Mall Drive South/County 

Street 
A 3.0       A 2.5       A 2.5       A 2.5       

  Galleria EB left/thru| thru/right A 8.8 0.38 0 2 A 7.5 0.32 0 5 A 7.5 0.32 0 5 A 7.5 0.32 0 5 

  Route 140 WB right A 0.2 0.15 0 0 A 0.3 0.25 0 0 A 0.4 0.27 0 0 A 0.4 0.27 0 0 

  County NB left/thru | thru A 3.5 0.12 0 14 A 4.0 0.15 0 14 A 4.0 0.15 0 14 A 4.0 0.15 0 14 

  County SB left/thru | thru A 3.7 0.19 0 13 A 4.1 0.18 0 14 A 4.1 0.18 0 15 A 4.1 0.18 0 15 

  County SB right A 1.7 0.09 0 7 A 3.9 0.07 0 12 A 3.9 0.07 0 12 A 3.9 0.07 0 12 

3. Overpass Connector/Route 140 NB 

Ramps/Stevens Street 
A 10.9       B 14.2       B 14.6       B 17.2       

  Overpass EB left/thru| thru/right B 14.3 0.06 2 4 B 16.0 0.04 2 7 B 16.5 0.04 2 8 C 32.0 0.06 4 11 

  Route 140 WB left B 14.7 0.13 5 14 B 16.2 0.08 4 19 B 16.8 0.08 4 19 C 32.5 0.12 8 26 

  Route 140 WB thru B 14.3 0.04 2 9 B 16.0 0.03 2 13 B 16.5 0.03 2 13 C 31.9 0.05 5 18 

  Route 140 WB right B 14.4 0.09 0 34 B 16.4 0.13 0 45 B 17.0 0.13 0 45 C 32.4 0.13 0 56 

  Stevens NB left/thru | thru/right B 10.6 0.39 40 66 B 14.7 0.61 72 120 B 15.1 0.62 80 125 A 10.0 0.35 82 140 

  Stevens SB left| left B 15.0 0.34 15 30 B 16.8 0.32 22 50 B 17.2 0.35 27 60 C 29.9 0.53 56 65 

  Stevens SB thru/right A 3.6 0.16 15 20 A 4.0 0.13 12 28 A 3.9 0.13 12 29 A 1.3 0.11 2 7 

5. Route 24 NB Ramp (Exit 12B)/County 

Street (Route 140) 
A 5.3       A 6.0       A 6.6       A 6.6       

  Route 24 WB right A 0.3 0.22 0 0 A 0.3 0.21 0 0 A 0.3 0.21 0 0 A 0.3 0.21 0 0 

  Route 140 NB thru| thru A 7.5 0.40 43 95 A 8.3 0.43 52 116 A 8.2 0.43 53 118 A 8.2 0.43 53 118 

  Route 140 NB right A 8.7 0.90 0 #85 B 10.6 0.92 0 #132 B 12.3 0.94 0 #152 B 12.3 0.94 0 #152 

  Route 140 SB left B 11.5 0.51 43 105 B 11.8 0.50 46 123 B 11.9 0.51 46 124 B 11.9 0.51 46 124 

  Route 140 SB thru| thru A 0.0 0.31 0 0 A 0.0 0.37 0 0 A 0.0 0.38 0 0 A 0.0 0.38 0 0 

6. Route 24 SB Ramp (Exit 12A)/County 

Street (Route 140) 
B 15.1       B 17.9       B 18.2       B 15.4       

  Route 24 EB left C 25.7 0.46 94 155 C 23.4 0.35 89 161 C 23.6 0.35 90 163 C 24.1 0.41 86 163 

  Route 24 EB right| right B 15.1 0.57 146 198 B 16.6 0.67 205 271 B 16.8 0.67 212 280 B 16.9 0.71 201 275 

  Route 140 NB left  C 29.1 0.37 49 86 C 34.1 0.40 53 110 C 34.6 0.42 57 117 C 29.2 0.38 51 98 

  Route 140 NB thru| thru A 7.3 0.41 96 184 B 10.9 0.48 150 245 B 11.1 0.48 152 246 A 8.4 0.45 126 165 

  Route 140 SB thru| thru/right  B 19.0 0.59 136 263 C 24.0 0.66 183 320 C 24.6 0.67 186 324 B 18.7 0.49 122 193 

  Route 140 SB right* - - - - - - - - - - - - - - - B 15.9 0.13 0 43 

 

 



Appendix C Synchro LOS Summaries 
 

TABLE 4 

LOS Comparison with Build Alternative B (2022) Intersection Level of Service Summary, AM Peak Hour 

Intersection 

Existing (2012) Conditions No Action (2022) Alternative Build (2022) Alternative B Build (2022) Alternative B - Mitigated 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

Non-Signalized Intersections 

4. O’Connell Way/Stevens Street                               B 14.3       

  O’Connell EB left/thru* C 19.1 0.09 - 7 D 27.3 0.09 - 7 D 30.2 0.10 - 8 - - - - - 

  O’Connell EB right  A 10.0 0.07 - 6 A 9.8 0.07 - 5 B 10.1 0.12 - 10 C 32.4 0.07 0 0 

  Driveway WB left/thru* C 24.1 0.19 - 17 F 59.4 0.60 - 79 F 101.5 0.78 - 110 D 37.6 0.56 42 79 

  Driveway WB right * A 10.0 0.01 - 1 A 9.7 0.02 - 1 A 9.6 0.02 - 1 C 31.2 0.02 0 15 

  Stevens NB left | left* - - - - - - - - - - - - - - - A 5.7 0.25 63 113 

  Stevens NB left/thru A 3.1 0.09 - 7 A 4.5 0.15 - 13 A 4.8 0.17 - 15 A 5.5 0.18 69 121 

  Stevens NB right A 0.0 0.08 - 0 A 0.0 0.19 - 0 A 0.0 0.19 - 0 C 21.5 0.21 28 107 

  Stevens SB left  A 8.1 0.02 - 2 A 8.8 0.05 - 4 A 8.8 0.05 - 4 A 6.1 0.08 10 31 

  Stevens SB thru/right A 0.0 0.14 - 0 A 0.0 0.13 - 0 A 0.0 0.13 - 0 A 6.5 0.16 35 79 

  Stevens SB right* - - - - - - - - - - - - - - - A 5.7 0.02 0 12 

36. O’Connell Way/Stevens Street                                         

 

Secondary Drive EB left/right - - - - - - - - - - B 12.6 0.03 - 2 B 12.5 0.06 - 4 

 

Stevens NB left/thru  - - - - - - - - - - A 0.0 0.00 - 0 A 0.0 0.00 - 0 

  Stevens SB thru/right - - - - - - - - - - A 0.0 0.00 - 0 A 0.0 0.18 - 0 
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TABLE 5 

LOS Comparison with Build Alternative B (2022) Intersection Level of Service Summary, PM Peak Hour 

Intersection 

Existing (2012) Conditions No Action (2022) Alternative Build (2022) Alternative B Build (2022) Alternative B - Mitigated 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

Signalized Intersections 

2. Galleria Mall Drive South/County 

Street 
A 7.1       A 7.1       A 6.1       A 6.1       

  Galleria EB left/thru| thru/right A 8.4 0.52 33 53 A 8.9 0.51 34 79 A 9.4 0.52 37 86 A 9.4 0.52 37 86 

  Route 140 WB right A 0.1 0.08 0 0 A 0.1 0.11 0 0 A 0.6 0.37 0 0 A 0.6 0.37 0 0 

  County NB left/thru | thru A 6.8 0.13 6 16 A 6.6 0.11 5 16 A 6.5 0.10 5 17 A 6.5 0.10 5 17 

  County SB left/thru | thru A 7.4 0.36 18 39 A 7.5 0.41 22 51 A 7.7 0.46 28 62 A 7.7 0.46 28 62 

  County SB right A 7.5 0.35 0 33 A 7.4 0.37 0 38 A 7.4 0.37 0 37 A 7.4 0.37 0 37 

3. Overpass Connector/Route 140 NB 

Ramps/Stevens Street 
B 12.8       B 13.7       F 81.8       C 33.2       

  Overpass EB left/thru| thru/right B 15.5 0.33 23 48 B 16.3 0.34 23 51 C 25.3 0.42 36 74 D 38.2 0.53 55 84 

  Route 140 WB left B 14.6 0.10 5 17 B 15.4 0.10 5 21 C 23.8 0.12 8 29 D 35.6 0.15 12 33 

  Route 140 WB thru B 15.1 0.21 18 42 B 15.8 0.21 17 48 C 24.4 0.25 27 69 D 36.6 0.32 41 77 

  Route 140 WB right B 15.1 0.05 0 17 B 15.1 0.05 0 27 C 23.6 0.11 0 48 D 35.1 0.11 0 52 

  Stevens NB left/thru | thru/right B 14.4 0.48 34 57 B 15.2 0.52 40 80 B 16.3 0.73 168 243 D 53.7 0.98 293 #469 

  Stevens SB left | left B 15.4 0.37 30 65 B 17.8 0.62 56 #127 F 257.7 1.49 #231 #417 C 21.3 0.62 187 m217 

  Stevens SB thru/right A 5.3 0.36 39 87 A 5.5 0.41 49 105 A 4.6 0.40 68 129 A 3.6 0.36 67 m115 

5. Route 24 NB Ramp (Exit 12B)/County 

Street (Route 140) 
A 3.4       A 3.7       A 5.7       A 5.7       

  Route 24 WB right A 0.2 0.16 0 0 A 0.2 0.16 0 0 A 0.2 0.16 0 0 A 0.2 0.16 0 0 

  Route 140 NB thru| thru B 10.5 0.49 92 180 B 10.8 0.51 110 198 B 12.8 0.55 166 223 B 12.8 0.55 166 223 

  Route 140 NB right A 2.0 0.63 0 0 A 3.4 0.75 0 0 A 9.0 0.90 0 #85 A 9.0 0.90 0 #85 

  Route 140 SB left B 14.6 0.45 68 143 B 15.5 0.40 66 147 B 17.3 0.38 87 147 B 17.3 0.38 87 147 

  Route 140 SB thru| thru A 0.2 0.59 0 0 A 0.3 0.64 0 0 A 0.7 0.74 0 0 A 0.7 0.74 0 0 

6. Route 24 SB Ramp (Exit 12A)/County 

Street (Route 140) 
E 69.3       F 88.9       F 105.9       D 45.1    

  Route 24 EB left C 25.3 0.37 131 201 C 25.4 0.37 134 204 C 25.3 0.36 134 204 C 26.7 0.47 126 200 

  Route 24 EB right | right C 20.1 0.79 343 442 C 21.9 0.84 396 512 D 46.6 1.01 #642 #844 D 52.4 1.04 #541 #722 

  Route 140 NB left  D 50.7 0.75 152 226 E 56.7 0.81 172 #295 F 86.3 0.97 224 #401 D 38.6 0.75 164 259 

  Route 140 NB thru | thru B 14.1 0.45 186 236 B 15.2 0.48 205 257 B 16.0 0.50 212 266 A 9.8 0.45 140 181 

  Route 140 SB thru | thru/right  F 156.2 1.25 #681 #821 F 209.3 1.37 #751 #891 F 241.8 1.44 #776 #916 E 77.8 1.07 #396 #524 

  Route 140 SB right* -   - -   - -   - -   - -   - - - - - - C 23.2 0.25 0 65 
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TABLE 5 

LOS Comparison with Build Alternative B (2022) Intersection Level of Service Summary, PM Peak Hour 

Intersection 

Existing (2012) Conditions No Action (2022) Alternative Build (2022) Alternative B Build (2022) Alternative B - Mitigated 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

Non-Signalized Intersections 

4. O’Connell Way/Stevens Street                               C 32.5       

  O’Connell EB left/thru* E 42.3 0.42 - 47 F 61.8 0.41 - 65 F - - - - - - - - - 

  O’Connell EB right  B 12.7 0.21 - 19 C 17.0 0.32 - 45 F 81.3 1.06 - 439 D 48.4 0.92 260 #468 

  Driveway WB left/thru* F 220.3 1.23 - 244 F - 2.89 - - F - - - - D 47.8 0.83 161 #269 

  Driveway WB right* B 10.1 0.05 - 4 B 10.4 0.09 - 7 B 10.7 0.09 - 7 C 28.2 0.05 0 31 

  Stevens NB left | left* - - - - - - - - - - - - - - - C 26.8 0.97 #332 m#382 

  Stevens NB left/thru A 2.8 0.09 - 7 A 2.5 0.07 - 6 B 13.4 0.63 - 114 A 2.3 0.23 50 m9 

  Stevens NB right A 0.0 0.02 - 0 A 0.0 0.05 - 0 A 0 0.05 - 0 A 2.1 0.07 4 m0 

  Stevens SB left  A 8.2 0.04 - 3 A 8.4 0.03 - 3 A 8.7 0.04 - 3 C 22.4 0.13 15 39 

  Stevens SB thru/right A 0.0 0.30 - 0 A 0.0 0.31 - 0 A 0 0.31 - 0 D 36.3 0.76 235 #350 

  Stevens SB right* - - - - - - - - - - - - - - - B 21.0 0.04 0 26 

36. O’Connell Way/Stevens Street                                         

 

Secondary Drive EB left/right - - - - - - - - - - C 24.9 0.31 - 31 D 30.8 0.52 - 71 

 

Stevens NB left/thru  - - - - - - - - - - A 0 0.00 - 0 A 0.0 0.00 - 0 

  Stevens SB thru/right - - - - - - - - - - A 0 0.36 - 0 A 0.0 0.36 - 0 
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TABLE 6 

LOS Comparison with Build Alternative B (2022) Intersection Level of Service Summary, Saturday Midday Peak Hour 

Intersection 

Existing (2012) Conditions No Action (2022) Alternative Build (2022) Alternative B Build (2022) Alternative B - Mitigated 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

Signalized Intersections 

2. Galleria Mall Drive South/County 

Street 
A 7.2       A 7.0       A 6.3       A 6.3       

  Galleria EB left/thru | thru/right A 8.2 0.48 26 62 A 8.5 0.49 26 86 A 8.5 0.49 26 86 A 8.5 0.49 26 86 

  Route 140 WB right A 0.1 0.07 0 0 A 0.1 0.11 0 0 A 0.3 0.22 0 0 A 0.3 0.22 0 0 

  County NB left/thru | thru A 6.8 0.16 7 21 A 6.7 0.14 6 21 A 6.7 0.14 6 21 A 6.7 0.14 6 21 

  County SB left/thru | thru A 6.8 0.16 7 19 A 6.7 0.17 7 23 A 6.9 0.21 9 27 A 6.9 0.21 9 27 

  County SB right A 7.8 0.46 0 40 A 7.7 0.49 0 40 A 7.9 0.49 0 40 A 7.9 0.49 0 40 

3. Overpass Connector/Route 140 NB 

Ramps/Stevens Street 
B 12.1       B 13.6       B 16.4       C 20.1       

  Overpass EB left/thru | thru/right B 13.2 0.34 23 44 B 15.6 0.36 25 55 B 19.6 0.39 32 66 C 33.2 0.53 53 82 

  Route 140 WB left B 12.7 0.17 9 14 B 14.5 0.1 5 21 B 18.2 0.11 6 25 C 30.4 0.14 11 30 

  Route 140 WB thru B 13.0 0.28 24 57 B 15.5 0.31 27 69 B 19.4 0.34 35 82 C 32.7 0.46 58 101 

  Route 140 WB right B 12.0 0.02 0 14 B 14.2 0.04 0 24 B 17.9 0.06 0 32 C 29.8 0.06 0 38 

  Stevens NB left/thru | thru/right B 13.0 0.36 20 55 B 14.6 0.49 35 81 B 16.3 0.65 90 157 B 14.0 0.45 101 175 

  Stevens SB left | left B 15.4 0.23 11 32 B 15.8 0.3 23 55 B 21.0 0.55 55 #113 C 30.2 0.60 89 115 

  Stevens SB thru/right A 5.2 0.17 12 36 A 4.8 0.19 17 45 A 4.5 0.21 23 56 A 2.8 0.18 33 22 

5. Route 24 NB Ramp (Exit 

12B)/County Street (Route 140) 
A 3.5       A 3.5       A 3.6       A 3.6       

  Route 24 WB right A 0.2 0.14 0 0 A 0.2 0.14 0 0 A 0.2 0.14 0 0 A 0.2 0.14 0 0 

  Route 140 NB thru | thru A 9.4 0.5 77 164 A 9.4 0.52 86 188 A 9.6 0.53 98 205 A 9.6 0.53 98 205 

  Route 140 NB right A 1.1 0.48 0 0 A 1.2 0.52 0 0 A 1.6 0.59 0 0 A 1.6 0.59 0 0 

  Route 140 SB left B 13.3 0.51 62 150 B 14.2 0.51 64 170 B 15.1 0.50 71 179 B 15.1 0.50 71 179 

  Route 140 SB thru | thru A 0.0 0.42 0 0 A 0.0 0.46 0 0 A 0.0 0.50 0 0 A 0.0 0.50 0 0 

6. Route 24 SB Ramp (Exit 

12A)/County Street (Route 140) 
C 20.8       C 21.6       C 28.1       B 18.6       

  Route 24 EB left C 26.8 0.42 101 179 C 27.5 0.45 110 189 C 26.2 0.39 114 185 C 27.0 0.44 109 191 

  Route 24 EB right | right B 18.0 0.66 192 227 B 17.9 0.65 190 251 B 18.2 0.70 238 307 B 18.3 0.69 225 302 

  Route 140 NB left  C 34.1 0.47 65 114 C 33.7 0.47 65 133 D 38.3 0.57 90 175 C 32.2 0.49 80 140 

  Route 140 NB thru | thru A 8.6 0.42 122 202 A 8.7 0.44 126 225 B 11.1 0.47 160 278 A 8.4 0.43 131 170 

  Route 140 SB thru | thru/right  C 29.5 0.86 299 #557 C 32.0 0.89 314 #596 D 48.4 0.98 377 #683 C 25.0 0.72 244 350 

  Route 140 SB right* - - - - - - - - - - - - - - - B 17.2 0.15 0 48 
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TABLE 6 

LOS Comparison with Build Alternative B (2022) Intersection Level of Service Summary, Saturday Midday Peak Hour 

Intersection 

Existing (2012) Conditions No Action (2022) Alternative Build (2022) Alternative B Build (2022) Alternative B - Mitigated 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

LOS Delay 
V/C 

Ratio 

50% 

Queue 

Length 

95% 

Queue 

Length 

Non-Signalized Intersections 

4. O’Connell Way/Stevens Street                               B 12.9       

  O’Connell EB left/thru* C 17.3 0.18 - 16 C 19.6 0.17   15 F 61.6 0.45 - 49 - - - - - 

  O’Connell EB right  B 10.1 0.12 - 10 B 10.4 0.17   16 B 12.6 0.42 - 52 C 31.4 0.23 0 0 

  Driveway WB left/thru* C 18.2 0.1 - 8 D 30.4 0.35   36 F 696.0 1.99 - 201 D 35.9 0.45 35 71 

  Driveway WB right* A 9.6 0.02 - 2 A 9.6 0.02   2 A 9.2 0.02 - 2 C 32.5 0.02 0 18 

  Stevens NB left | left* - - - - - - - - - - - - - - - A 2.2 0.38 76 59 

  Stevens NB left/thru A 2.1 0.05 - 4 A 2.8 0.08   6 A 6.0 0.25 - 25 A 1.9 0.18 41 32 

  Stevens NB right A 0.0 0.02 - 0 A 0.0 0.04   0 A 0.0 0.04 - 0 A 1.7 0.06 4 m3 

  Stevens SB left  A 7.8 0.01 - 1 A 7.9 0.02   1 A 7.9 0.02 - 1 A 6.1 0.04 4 17 

  Stevens SB thru/right A 0.0 0.15 - 0 A 0.0 0.15   0 A 0.0 0.14 - 0 A 6.8 0.21 46 103 

  Stevens SB right* - - - - - - - - - - - - - - - A 6.0 0.02 0 13 

36. O’Connell Way/Stevens Street                                         

 

Secondary Drive EB left/right - - - - - - - - - - B 13.7 0.08 - 6 B 14.1 0.18 - 16 

 

Stevens NB left/thru  - - - - - - - - - - A 0.0 0.00 - 0 A 0.0 0.00 - 0 

  Stevens SB thru/right - - - - - - - - - - A 0.0 0.18 - 0 A 0.0 0.18 - 0 
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Lanes, Volumes, Timings Project First Light - Taunton

2: Galleria Mall Drive South & County Street Existing (2012) Conditions AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 3 5 0 0 216 6 121 0 59 56 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3130 0 0 0 1774 0 3497 0 0 3226 1468

Flt Permitted 0.967 0.910 0.763

Satd. Flow (perm) 0 3130 0 0 0 1774 0 3198 0 0 2530 1468

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 836 130

Link Speed (mph) 30 35 40 40

Link Distance (ft) 352 379 503 527

Travel Time (s) 8.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.60 0.25 0.42 0.92 0.92 0.83 0.44 0.92 0.92 0.55 0.65 0.69

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 0% 0% 0% 0% 5% 0% 3% 0% 12% 5% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 77 0 0 0 260 0 146 0 0 193 130

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.2 16.8 11.2 11.2 11.2

Actuated g/C Ratio 0.67 1.00 0.67 0.67 0.67

v/c Ratio 0.04 0.15 0.07 0.11 0.13

Control Delay 2.8 0.2 3.0 3.1 1.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 2.8 0.2 3.0 3.1 1.7

LOS A A A A A

Approach Delay 2.8 3.0 2.6

Approach LOS A A A

Queue Length 50th (ft) 0 0 0 0 0

Queue Length 95th (ft) 2 0 14 13 7

Internal Link Dist (ft) 272 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 3130 1774 3198 2530 1468

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.02 0.15 0.05 0.08 0.09

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 16.8

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.15

Intersection Signal Delay: 1.9 Intersection LOS: A

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

2: Galleria Mall Drive South & County Street Existing (2012) Conditions AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 3 5 0 0 216 6 121 0 59 56 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.98 0.86 1.00 1.00 0.85

Flt Protected 0.97 1.00 1.00 0.97 1.00

Satd. Flow (prot) 3128 1774 3498 3226 1468

Flt Permitted 0.97 1.00 0.91 0.76 1.00

Satd. Flow (perm) 3128 1774 3199 2529 1468

Peak-hour factor, PHF 0.60 0.25 0.42 0.92 0.92 0.83 0.44 0.92 0.92 0.55 0.65 0.69

Adj. Flow (vph) 53 12 12 0 0 260 14 132 0 107 86 130

RTOR Reduction (vph) 0 11 0 0 0 0 0 0 0 0 0 79

Lane Group Flow (vph) 0 66 0 0 0 260 0 146 0 0 193 51

Heavy Vehicles (%) 13% 0% 0% 0% 0% 5% 0% 3% 0% 12% 5% 10%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 1.0 18.1 7.1 7.1 7.1

Effective Green, g (s) 1.0 18.1 7.1 7.1 7.1

Actuated g/C Ratio 0.06 1.00 0.39 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 173 1774 1255 992 576

v/s Ratio Prot

v/s Ratio Perm 0.02 c0.15 0.05 0.08 0.03

v/c Ratio 0.38 0.15 0.12 0.19 0.09

Uniform Delay, d1 8.3 0.0 3.5 3.6 3.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.2 0.0 0.0 0.0

Delay (s) 8.8 0.2 3.5 3.7 3.5

Level of Service A A A A A

Approach Delay (s) 8.8 0.2 3.5 3.6

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 3.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.15

Actuated Cycle Length (s) 18.1 Sum of lost time (s) 0.0

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 5 0 15 8 140 0 268 98 119 90 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3523 0 1687 1900 1777 0 3292 0 3045 1728 0

Flt Permitted 0.831 0.741 0.950

Satd. Flow (perm) 0 3000 0 1316 1900 1777 0 3292 0 3045 1728 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 161 48 9

Link Speed (mph) 30 30 30 30

Link Distance (ft) 417 429 432 604

Travel Time (s) 9.5 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.67 0.42 0.92 0.63 0.67 0.87 0.92 0.82 0.88 0.76 0.59 0.55

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 24 0 24 12 161 0 438 0 157 173 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 46.0 46.0 0.0 15.0 61.0 0.0

Total Split (%) 22.7% 22.7% 0.0% 22.7% 22.7% 22.7% 41.8% 41.8% 0.0% 13.6% 55.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 41.0 41.0 10.0 56.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.0 10.0 10.0 10.0 12.1 10.3 21.4

Actuated g/C Ratio 0.27 0.27 0.27 0.27 0.33 0.28 0.58

v/c Ratio 0.03 0.07 0.02 0.27 0.39 0.18 0.17

Control Delay 15.2 15.9 15.2 5.3 12.5 15.3 4.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 15.2 15.9 15.2 5.3 12.5 15.3 4.5

LOS B B B A B B A

Approach Delay 15.2 7.2 12.5 9.6

Approach LOS B A B A

Queue Length 50th (ft) 2 5 2 0 40 15 15

Queue Length 95th (ft) 4 14 10 34 66 30 20

Internal Link Dist (ft) 337 349 352 524

Turn Bay Length (ft) 260 200 270

Base Capacity (vph) 1728 758 1094 1092 3187 1030 1728

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.01 0.03 0.01 0.15 0.14 0.15 0.10

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 36.8

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.39

Intersection Signal Delay: 10.6 Intersection LOS: B

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 5 0 15 8 140 0 268 98 119 90 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 1.00 1.00 1.00 0.85 0.96 1.00 0.98

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3522 1687 1900 1777 3292 3045 1727

Flt Permitted 0.83 0.74 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 3000 1315 1900 1777 3292 3045 1727

Peak-hour factor, PHF 0.67 0.42 0.92 0.63 0.67 0.87 0.92 0.82 0.88 0.76 0.59 0.55

Adj. Flow (vph) 12 12 0 24 12 161 0 327 111 157 153 20

RTOR Reduction (vph) 0 0 0 0 0 138 0 33 0 0 4 0

Lane Group Flow (vph) 0 24 0 24 12 23 0 405 0 157 169 0

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 5.6 5.6 5.6 5.6 12.1 5.9 23.0

Effective Green, g (s) 5.6 5.6 5.6 5.6 12.1 5.9 23.0

Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.31 0.15 0.60

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 435 191 276 258 1032 465 1029

v/s Ratio Prot 0.01 c0.12 c0.05 0.10

v/s Ratio Perm 0.01 c0.02 0.01

v/c Ratio 0.06 0.13 0.04 0.09 0.39 0.34 0.16

Uniform Delay, d1 14.2 14.4 14.2 14.3 10.4 14.6 3.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.1 0.2 0.2 0.4 0.1

Delay (s) 14.3 14.7 14.3 14.4 10.6 15.0 3.6

Level of Service B B B B B B A

Approach Delay (s) 14.3 14.5 10.6 9.0

Approach LOS B B B A

Intersection Summary

HCM Average Control Delay 10.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 38.6 Sum of lost time (s) 15.0

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 2 38 34 1 4 92 208 115 18 149 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 100 0

Storage Lanes 0 1 0 1 0 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1839 1357 0 1397 1292 0 1800 1509 1745 1769 0

Flt Permitted 0.968 0.956 0.985 0.950

Satd. Flow (perm) 0 1839 1357 0 1397 1292 0 1800 1509 1745 1769 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 401

Travel Time (s) 7.4 10.8 13.7 9.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.69 0.25 0.71 0.83 0.25 0.50 0.80 0.83 0.81 0.75 0.73 0.84

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 19% 33% 0% 25% 4% 4% 7% 0% 6% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 24 54 0 45 8 0 366 142 24 237 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 38 34 1 4 92 208 115 18 149 28

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.69 0.25 0.71 0.83 0.25 0.50 0.80 0.83 0.81 0.75 0.73 0.84

Hourly flow rate (vph) 16 8 54 41 4 8 115 251 142 24 204 33

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 604

pX, platoon unblocked

vC, conflicting volume 759 891 221 790 766 251 237 393

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 759 891 221 790 766 251 237 393

tC, single (s) 7.1 6.5 6.4 7.4 6.5 6.5 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.5 3.8 4.0 3.5 2.2 2.2

p0 queue free % 95 97 93 82 99 99 91 98

cM capacity (veh/h) 293 254 778 229 300 735 1318 1177

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 24 54 45 8 366 142 24 237

Volume Left 16 0 41 0 115 0 24 0

Volume Right 0 54 0 8 0 142 0 33

cSH 278 778 233 735 1318 1700 1177 1700

Volume to Capacity 0.09 0.07 0.19 0.01 0.09 0.08 0.02 0.14

Queue Length 95th (ft) 7 6 17 1 7 0 2 0

Control Delay (s) 19.1 10.0 24.1 10.0 3.1 0.0 8.1 0.0

Lane LOS C A C A A A

Approach Delay (s) 12.8 21.9 2.2 0.7

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 317 576 1203 243 961

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1791 3539 1524 1678 3343

Flt Permitted 0.950

Satd. Flow (perm) 0 1791 3539 1524 1678 3343

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 586 819

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.82 0.93 0.88 0.94 0.93

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 387 619 1367 259 1033

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 39.5 17.3 39.5 12.0 39.5

Actuated g/C Ratio 1.00 0.44 1.00 0.30 1.00

v/c Ratio 0.22 0.40 0.90 0.51 0.31

Control Delay 0.3 9.1 11.1 15.2 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.3 9.1 11.1 15.2 0.2

LOS A A B B A

Approach Delay 10.5 3.2

Approach LOS B A

Queue Length 50th (ft) 0 43 0 43 0

Queue Length 95th (ft) 0 95 #85 105 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1791 3422 1524 1300 3343

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.22 0.18 0.90 0.20 0.31

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 39.5

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 6.8 Intersection LOS: A

Intersection Capacity Utilization 37.7% ICU Level of Service A

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 317 576 1203 243 961

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1791 3539 1524 1678 3343

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1791 3539 1524 1678 3343

Peak-hour factor, PHF 0.92 0.82 0.93 0.88 0.94 0.93

Adj. Flow (vph) 0 387 619 1367 259 1033

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 387 619 1367 259 1033

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 39.3 17.3 39.3 12.0 39.3

Effective Green, g (s) 39.3 17.3 39.3 12.0 39.3

Actuated g/C Ratio 1.00 0.44 1.00 0.31 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1791 1558 1524 512 3343

v/s Ratio Prot 0.17 0.15 0.31

v/s Ratio Perm 0.22 c0.90

v/c Ratio 0.22 0.40 0.90 0.51 0.31

Uniform Delay, d1 0.0 7.5 0.0 11.2 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 8.7 0.3 0.0

Delay (s) 0.3 7.5 8.7 11.5 0.0

Level of Service A A A B A

Approach Delay (s) 0.3 8.3 2.3

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 5.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 39.3 Sum of lost time (s) 0.0

Intersection Capacity Utilization 37.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 180 654 80 813 550 181

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1930 2632 1736 3505 3278 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1930 2632 1736 3505 3278 0

Right Turn on Red No Yes

Satd. Flow (RTOR) 49

Link Speed (mph) 30 40 40

Link Distance (ft) 632 815 1127

Travel Time (s) 14.4 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.83 0.92 0.74 0.90 0.95 0.86

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 217 711 108 903 789 0

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Detector Phase 3 3 2 1 2 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0

Minimum Split (s) 17.0 13.0 15.0

Total Split (s) 45.0 70.0 25.0 64.0 39.0 0.0

Total Split (%) 41.3% 64.2% 22.9% 58.7% 35.8% 0.0%

Maximum Green (s) 40.0 20.0 34.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0

Minimum Gap (s) 4.0 3.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.5 36.4 12.7 48.0 30.2

Actuated g/C Ratio 0.24 0.47 0.17 0.62 0.39

v/c Ratio 0.47 0.57 0.38 0.41 0.60

Control Delay 29.8 16.8 35.5 8.4 20.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 29.8 16.8 35.5 8.4 20.8

LOS C B D A C

Approach Delay 19.9 11.3 20.8

Approach LOS B B C

Queue Length 50th (ft) 94 146 49 96 136

Queue Length 95th (ft) 155 198 86 184 263

Internal Link Dist (ft) 552 735 1047

Turn Bay Length (ft) 250 100

Base Capacity (vph) 1041 2029 468 2556 1529

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.21 0.35 0.23 0.35 0.52

Intersection Summary

Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 76.9

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 16.9 Intersection LOS: B

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 180 654 80 813 550 181

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1930 2632 1736 3505 3278

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1930 2632 1736 3505 3278

Peak-hour factor, PHF 0.83 0.92 0.74 0.90 0.95 0.86

Adj. Flow (vph) 217 711 108 903 579 210

RTOR Reduction (vph) 0 0 0 0 30 0

Lane Group Flow (vph) 217 711 108 903 759 0

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Actuated Green, G (s) 18.5 36.2 12.7 47.9 30.2

Effective Green, g (s) 18.5 36.2 12.7 47.9 30.2

Actuated g/C Ratio 0.24 0.47 0.17 0.63 0.40

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0

Lane Grp Cap (vph) 467 1247 289 2198 1296

v/s Ratio Prot 0.11 c0.27 0.06 0.26 c0.23

v/s Ratio Perm

v/c Ratio 0.46 0.57 0.37 0.41 0.59

Uniform Delay, d1 24.7 14.5 28.3 7.2 18.2

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.6 0.8 0.2 0.8

Delay (s) 25.7 15.1 29.1 7.3 19.0

Level of Service C B C A B

Approach Delay (s) 17.6 9.7 19.0

Approach LOS B A B

Intersection Summary

HCM Average Control Delay 15.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 76.4 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 296 85 8 402 82 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 15 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1804 0 0 2003 1600 0

Flt Permitted 0.999 0.958

Satd. Flow (perm) 1804 0 0 2003 1600 0

Link Speed (mph) 30 30 30

Link Distance (ft) 2221 1519 1352

Travel Time (s) 50.5 34.5 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.77 0.80 0.50 0.75 0.63 0.60

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 1% 13% 4% 8% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 490 0 0 552 150 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 296 85 8 402 82 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.77 0.80 0.50 0.75 0.63 0.60

Hourly flow rate (vph) 384 106 16 536 130 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 491 1006 438

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 491 1006 438

tC, single (s) 4.2 6.5 6.3

tC, 2 stage (s)

tF (s) 2.3 3.6 3.4

p0 queue free % 98 49 97

cM capacity (veh/h) 1018 257 607

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 491 552 150

Volume Left 0 16 130

Volume Right 106 0 20

cSH 1700 1018 278

Volume to Capacity 0.29 0.02 0.54

Queue Length 95th (ft) 0 1 74

Control Delay (s) 0.0 0.4 32.2

Lane LOS A D

Approach Delay (s) 0.0 0.4 32.2

Approach LOS D

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 42 200 104 106 258 154 35 34 43 119 36 64

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 14 12 12 13 12 12 13 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1883 0 0 1814 0 0 1643 0 0 1758 0

Flt Permitted 0.994 0.987 0.986 0.978

Satd. Flow (perm) 0 1883 0 0 1814 0 0 1643 0 0 1758 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 686 2221 438 898

Travel Time (s) 15.6 50.5 10.0 20.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.68 0.84 0.43 0.55 0.88 0.57 0.47 0.39 0.46 0.78 0.51 0.57

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 8% 7% 8% 3% 5% 21% 12% 5% 3% 6% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 542 0 0 756 0 0 254 0 0 336 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 42 200 104 106 258 154 35 34 43 119 36 64

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.68 0.84 0.43 0.55 0.88 0.57 0.47 0.39 0.46 0.78 0.51 0.57

Hourly flow rate (vph) 62 238 242 193 293 270 74 87 93 153 71 112

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 563 480 1444 1431 359 1433 1417 428

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 563 480 1444 1431 359 1433 1417 428

tC, single (s) 4.1 4.2 7.3 6.6 6.2 7.1 6.6 6.2

tC, 2 stage (s)

tF (s) 2.2 2.3 3.7 4.1 3.3 3.5 4.1 3.3

p0 queue free % 94 82 0 11 86 0 31 82

cM capacity (veh/h) 1008 1052 31 98 679 19 103 620

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 542 756 255 335

Volume Left 62 193 74 153

Volume Right 242 270 93 112

cSH 1008 1052 74 39

Volume to Capacity 0.06 0.18 3.45 8.71

Queue Length 95th (ft) 5 17 Err Err

Control Delay (s) 1.7 4.2 Err Err

Lane LOS A A F F

Approach Delay (s) 1.7 4.2 Err Err

Approach LOS F F

Intersection Summary

Average Delay 3129.2

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 7 21 47 901 725 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1531 1201 0 3485 3455 0

Flt Permitted 0.950 0.846

Satd. Flow (perm) 1531 1201 0 2957 3455 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 38 10

Link Speed (mph) 30 40 40

Link Distance (ft) 504 1127 984

Travel Time (s) 11.5 19.2 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.44 0.56 0.61 0.88 0.87 0.53

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 14% 30% 7% 3% 4% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 16 38 0 1101 865 0

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Detector Phase 4 4 2 2 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0

Total Split (s) 21.0 21.0 40.0 40.0 40.0 0.0

Total Split (%) 34.4% 34.4% 65.6% 65.6% 65.6% 0.0%

Maximum Green (s) 16.0 16.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 14.9 14.9 26.2 26.2

Actuated g/C Ratio 0.47 0.47 0.83 0.83

v/c Ratio 0.02 0.06 0.45 0.30

Control Delay 14.9 7.6 4.4 3.3

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 14.9 7.6 4.4 3.3

LOS B A A A

Approach Delay 9.8 4.4 3.3

Approach LOS A A A

Queue Length 50th (ft) 1 0 0 0

Queue Length 95th (ft) 8 8 130 81

Internal Link Dist (ft) 424 1047 904

Turn Bay Length (ft)

Base Capacity (vph) 981 783 2625 3069

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.02 0.05 0.42 0.28

Intersection Summary

Area Type: Other

Cycle Length: 61

Actuated Cycle Length: 31.4

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.45

Intersection Signal Delay: 4.0 Intersection LOS: A

Intersection Capacity Utilization 67.7% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     9: Mozzone Boulevard & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 7 21 47 901 725 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1531 1201 3483 3457

Flt Permitted 0.95 1.00 0.85 1.00

Satd. Flow (perm) 1531 1201 2956 3457

Peak-hour factor, PHF 0.44 0.56 0.61 0.88 0.87 0.53

Adj. Flow (vph) 16 38 77 1024 833 32

RTOR Reduction (vph) 0 35 0 0 4 0

Lane Group Flow (vph) 16 3 0 1101 861 0

Heavy Vehicles (%) 14% 30% 7% 3% 4% 0%

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 2.6 2.6 21.1 21.1

Effective Green, g (s) 2.6 2.6 21.1 21.1

Actuated g/C Ratio 0.08 0.08 0.63 0.63

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 118 93 1851 2164

v/s Ratio Prot c0.01 0.25

v/s Ratio Perm 0.00 c0.37

v/c Ratio 0.14 0.03 0.59 0.40

Uniform Delay, d1 14.5 14.4 3.8 3.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.1 0.5 0.1

Delay (s) 15.0 14.5 4.3 3.3

Level of Service B B A A

Approach Delay (s) 14.7 4.3 3.3

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 4.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 33.7 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 1 47 31 0 64 21 711 148 76 659 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1729 0 0 1805 1455 0 3360 0 0 3404 0

Flt Permitted 0.986 0.950 0.999 0.991

Satd. Flow (perm) 0 1729 0 0 1805 1455 0 3360 0 0 3404 0

Link Speed (mph) 30 30 40 40

Link Distance (ft) 231 380 984 590

Travel Time (s) 5.3 8.6 16.8 10.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.29 0.25 0.68 0.38 0.92 0.43 0.83 0.80 0.46 0.50 0.97 0.73

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 0% 2% 0% 0% 11% 0% 4% 1% 0% 5% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 101 0 0 82 149 0 1236 0 0 884 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 66.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 1 47 31 0 64 21 711 148 76 659 39

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.29 0.25 0.68 0.38 0.92 0.43 0.83 0.80 0.46 0.50 0.97 0.73

Hourly flow rate (vph) 28 4 69 82 0 149 25 889 322 152 679 53

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 984 590

pX, platoon unblocked 0.83 0.83 0.83 0.83 0.83 0.83

vC, conflicting volume 1654 2271 366 1815 2137 605 733 1210

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1377 2121 0 1571 1960 605 267 1210

tC, single (s) 7.8 6.5 6.9 7.5 6.5 7.1 4.1 4.1

tC, 2 stage (s)

tF (s) 3.6 4.0 3.3 3.5 4.0 3.4 2.2 2.2

p0 queue free % 30 87 92 0 100 64 98 74

cM capacity (veh/h) 40 30 899 41 38 419 1086 583

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 101 82 149 470 766 492 393

Volume Left 28 82 0 25 0 152 0

Volume Right 69 0 149 0 322 0 53

cSH 111 41 419 1086 1700 583 1700

Volume to Capacity 0.90 1.97 0.36 0.02 0.45 0.26 0.23

Queue Length 95th (ft) 138 215 39 2 0 26 0

Control Delay (s) 132.7 665.6 18.2 0.7 0.0 7.1 0.0

Lane LOS F F C A A

Approach Delay (s) 132.7 247.4 0.3 4.0

Approach LOS F F

Intersection Summary

Average Delay 30.3

Intersection Capacity Utilization 66.7% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 1 61 1 0 1 97 691 0 0 705 117

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 11 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 145 0 0 320 0 0 140

Storage Lanes 1 1 0 0 1 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1466 1497 1568 0 1728 0 1662 3471 0 0 3438 1495

Flt Permitted 0.950 0.957 0.976 0.229

Satd. Flow (perm) 1466 1497 1568 0 1728 0 401 3471 0 0 3438 1495

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 82 4 66

Link Speed (mph) 30 30 40 35

Link Distance (ft) 415 176 590 397

Travel Time (s) 9.4 4.0 10.1 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.74 0.25 0.74 0.25 0.92 0.25 0.78 0.85 0.92 0.92 0.90 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 17% 0% 3% 0% 0% 0% 5% 4% 0% 0% 5% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 48%

Lane Group Flow (vph) 43 43 82 0 8 0 124 813 0 0 783 131

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Detector Phase 8 8 8 4 4 1 6 2 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 6.0 5.0 5.0 6.0 20.0 20.0 20.0 20.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 30.0 30.0 40.0 12.0 12.0 0.0 40.0 90.0 0.0 50.0 50.0 50.0

Total Split (%) 18.9% 18.9% 25.2% 7.5% 7.5% 0.0% 25.2% 56.6% 0.0% 31.4% 31.4% 31.4%

Maximum Green (s) 24.0 24.0 35.0 6.0 6.0 35.0 84.0 44.0 44.0 44.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 5.0 6.0 6.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min Min Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 17%

Maximum Green (s) 24.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 7.7 7.7 19.0 6.0 42.2 43.0 27.2 27.2

Actuated g/C Ratio 0.12 0.12 0.30 0.10 0.67 0.68 0.43 0.43

v/c Ratio 0.24 0.23 0.16 0.05 0.29 0.34 0.53 0.19

Control Delay 37.6 37.4 7.8 33.0 10.0 8.9 18.3 10.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 37.6 37.4 7.8 33.0 10.0 8.9 18.3 10.5

LOS D D A C A A B B

Approach Delay 23.0 33.0 9.0 17.1

Approach LOS C C A B

Queue Length 50th (ft) 12 12 0 1 11 49 87 11

Queue Length 95th (ft) 62 20 24 21 75 252 343 80

Internal Link Dist (ft) 335 96 510 317

Turn Bay Length (ft) 145 320 140

Base Capacity (vph) 658 672 789 197 1108 3247 2698 1187

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.07 0.06 0.10 0.04 0.11 0.25 0.29 0.11

Intersection Summary

Area Type: Other

Cycle Length: 159

Actuated Cycle Length: 63.1

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 13.9 Intersection LOS: B

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     11: Erika Drive & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 1 61 1 0 1 97 691 0 0 705 117

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 12 12 12 12

Total Lost time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 0.93 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.96 1.00 0.98 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1466 1496 1568 1729 1662 3471 3438 1495

Flt Permitted 0.95 0.96 1.00 0.98 0.23 1.00 1.00 1.00

Satd. Flow (perm) 1466 1496 1568 1729 401 3471 3438 1495

Peak-hour factor, PHF 0.74 0.25 0.74 0.25 0.92 0.25 0.78 0.85 0.92 0.92 0.90 0.89

Adj. Flow (vph) 82 4 82 4 0 4 124 813 0 0 783 131

RTOR Reduction (vph) 0 0 66 0 4 0 0 0 0 0 0 40

Lane Group Flow (vph) 43 43 16 0 4 0 124 813 0 0 783 91

Heavy Vehicles (%) 17% 0% 3% 0% 0% 0% 5% 4% 0% 0% 5% 8%

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Actuated Green, G (s) 6.0 6.0 13.9 0.6 41.0 41.0 28.1 28.1

Effective Green, g (s) 6.0 6.0 13.9 0.6 41.0 41.0 28.1 28.1

Actuated g/C Ratio 0.08 0.08 0.20 0.01 0.58 0.58 0.40 0.40

Clearance Time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0

Lane Grp Cap (vph) 124 126 307 15 372 2004 1361 592

v/s Ratio Prot c0.03 0.03 0.01 c0.00 0.04 c0.23 c0.23

v/s Ratio Perm 0.00 0.16 0.06

v/c Ratio 0.35 0.34 0.05 0.27 0.33 0.41 0.58 0.15

Uniform Delay, d1 30.7 30.6 23.2 35.0 8.1 8.3 16.8 13.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.6 0.0 3.5 0.2 0.2 0.7 0.2

Delay (s) 31.3 31.2 23.2 38.5 8.3 8.5 17.5 14.0

Level of Service C C C D A A B B

Approach Delay (s) 27.3 38.5 8.4 17.0

Approach LOS C D A B

Intersection Summary

HCM Average Control Delay 14.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 71.0 Sum of lost time (s) 29.4

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 36 181 259 93 119 93 124 583 71 89 435 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 10 12 11 10 11 10 12 11 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 60 0 140 80 0 100 0

Storage Lanes 0 1 0 1 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1705 1463 0 1733 1436 1616 1659 0 1616 1707 0

Flt Permitted 0.800 0.420 0.201 0.168

Satd. Flow (perm) 0 1375 1463 0 745 1436 342 1659 0 286 1707 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 148 124 8 2

Link Speed (mph) 30 30 35 35

Link Distance (ft) 706 887 1555 1309

Travel Time (s) 16.0 20.2 30.3 25.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.73 0.75 0.84 0.81 0.91 0.75 0.89 0.85 0.72 0.59 0.87 0.75

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 7% 3% 3% 4% 5% 8% 5% 4% 8% 7% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 290 308 0 246 124 139 785 0 151 516 0

Turn Type Perm Perm Perm Perm pm+pt pm+pt

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 4 4 4 8 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 4.0 8.0 4.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 8.0 12.0 8.0 12.0

Total Split (s) 26.0 26.0 26.0 26.0 26.0 26.0 16.0 48.0 0.0 10.0 42.0 0.0

Total Split (%) 23.6% 23.6% 23.6% 23.6% 23.6% 23.6% 14.5% 43.6% 0.0% 9.1% 38.2% 0.0%

Maximum Green (s) 22.0 22.0 22.0 22.0 22.0 22.0 12.0 44.0 6.0 38.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 26.0

Total Split (s) 26.0

Total Split (%) 24%

Maximum Green (s) 23.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 22.3 22.3 22.3 22.3 44.5 44.5 41.3 41.3

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.50 0.50 0.46 0.46

v/c Ratio 0.85 0.65 1.32 0.27 0.46 0.94 0.68 0.65

Control Delay 56.6 23.8 209.1 8.0 19.5 43.7 45.7 25.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 56.6 23.8 209.1 8.0 19.5 43.7 45.7 25.9

LOS E C F A B D D C

Approach Delay 39.7 141.7 40.0 30.4

Approach LOS D F D C

Queue Length 50th (ft) 143 71 ~165 0 36 348 43 190

Queue Length 95th (ft) #295 186 #413 28 108 #824 80 #500

Internal Link Dist (ft) 626 807 1475 1229

Turn Bay Length (ft) 60 140 80 100

Base Capacity (vph) 343 476 186 452 344 832 223 792

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.85 0.65 1.32 0.27 0.40 0.94 0.68 0.65

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 89.2

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.32

Intersection Signal Delay: 52.1 Intersection LOS: D

Intersection Capacity Utilization 76.2% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     12: Hart Street & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 36 181 259 93 119 93 124 583 71 89 435 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 12 11 10 11 10 12 11 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.99 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1463 1733 1436 1616 1659 1616 1708

Flt Permitted 0.80 1.00 0.42 1.00 0.20 1.00 0.17 1.00

Satd. Flow (perm) 1376 1463 746 1436 343 1659 286 1708

Peak-hour factor, PHF 0.73 0.75 0.84 0.81 0.91 0.75 0.89 0.85 0.72 0.59 0.87 0.75

Adj. Flow (vph) 49 241 308 115 131 124 139 686 99 151 500 16

RTOR Reduction (vph) 0 0 112 0 0 94 0 4 0 0 1 0

Lane Group Flow (vph) 0 290 196 0 246 30 139 781 0 151 515 0

Heavy Vehicles (%) 6% 7% 3% 3% 4% 5% 8% 5% 4% 8% 7% 8%

Turn Type Perm Perm Perm Perm pm+pt pm+pt

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 22.3 22.3 22.3 22.3 44.5 44.5 41.3 41.3

Effective Green, g (s) 22.3 22.3 22.3 22.3 44.5 44.5 41.3 41.3

Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.49 0.49 0.45 0.45

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 335 356 182 350 296 806 218 770

v/s Ratio Prot 0.05 c0.47 0.05 c0.30

v/s Ratio Perm 0.21 0.13 c0.33 0.02 0.18 0.27

v/c Ratio 0.87 0.55 1.35 0.09 0.47 0.97 0.69 0.67

Uniform Delay, d1 33.2 30.3 34.6 26.8 15.9 22.9 32.7 19.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 20.2 1.8 189.9 0.1 1.2 24.0 9.1 2.2

Delay (s) 53.4 32.1 224.6 26.9 17.1 46.9 41.8 22.0

Level of Service D C F C B D D C

Approach Delay (s) 42.4 158.3 42.4 26.5

Approach LOS D F D C

Intersection Summary

HCM Average Control Delay 55.0 HCM Level of Service E

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 91.6 Sum of lost time (s) 14.7

Intersection Capacity Utilization 76.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 65 29 0 33 6 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 13 14 13 10 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1760 1517 2027 1451 1685 1900

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1760 1517 2027 1451 1685 1900

Link Speed (mph) 30 20 20

Link Distance (ft) 352 323 278

Travel Time (s) 8.0 11.0 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.73 0.92 0.69 0.75 0.50

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 10% 0% 15% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 87 40 0 48 8 8

Sign Control Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 13.6% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 65 29 0 33 6 4

Peak Hour Factor 0.75 0.73 0.92 0.69 0.75 0.50

Hourly flow rate (vph) 87 40 0 48 8 8

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total (vph) 87 40 0 48 8 8

Volume Left (vph) 87 0 0 0 8 0

Volume Right (vph) 0 40 0 48 0 0

Hadj (s) 0.30 -0.43 0.00 -0.34 0.50 0.00

Departure Headway (s) 4.2 3.2 4.2 3.2 5.2 4.7

Degree Utilization, x 0.10 0.04 0.00 0.04 0.01 0.01

Capacity (veh/h) 840 1121 839 1121 672 742

Control Delay (s) 7.7 6.3 7.2 6.3 7.1 6.5

Approach Delay (s) 7.3 6.3 6.8

Approach LOS A A A

Intersection Summary

Delay 7.0

HCM Level of Service A

Intersection Capacity Utilization 13.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR SEL SER SER2

Lane Configurations

Volume (vph) 4 4 168 644 481 22 2 166 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12 16 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0

Storage Lanes 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25

Satd. Flow (prot) 1640 0 0 2039 2015 0 1780 0 0

Flt Permitted 0.971 0.989 0.999

Satd. Flow (perm) 1640 0 0 2039 2015 0 1780 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 277 361 514 458

Travel Time (s) 6.3 8.2 11.7 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.33 0.50 0.85 0.88 0.74 0.33 0.50 0.94 0.38

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 25% 6% 4% 5% 10% 50% 4% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 20 0 0 930 717 0 189 0 0

Sign Control Stop Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 97.1% ICU Level of Service F

Analysis Period (min) 15
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Intersection has too many legs for HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 269 82 10 21 107 0 7 468 28 4 325 203

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 10 12 12 15 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1950 0 0 1676 0 0 1960 0 0 1793 1524

Flt Permitted 0.726 0.864 0.988 0.979

Satd. Flow (perm) 0 1464 0 0 1464 0 0 1939 0 0 1757 1524

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 20 20

Link Distance (ft) 888 268 1391 764

Travel Time (s) 20.2 6.1 47.4 26.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.71 0.42 0.63 0.93 0.92 0.58 0.84 0.61 0.33 0.73 0.84

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 3% 0% 0% 6% 0% 0% 6% 0% 0% 6% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 431 0 0 148 0 0 615 0 0 457 242

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Detector Phase 4 4 3 4 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 4.0 8.0 18.0 18.0 18.0 18.0 18.0

Minimum Split (s) 14.0 14.0 9.0 14.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 42.0 42.0 0.0 20.0 42.0 0.0 42.0 42.0 0.0 42.0 42.0 42.0

Total Split (%) 33.9% 33.9% 0.0% 16.1% 33.9% 0.0% 33.9% 33.9% 0.0% 33.9% 33.9% 33.9%

Maximum Green (s) 36.0 36.0 15.0 36.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0 7.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 16%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 36.3 36.3 35.3 35.3 35.3

Actuated g/C Ratio 0.41 0.41 0.40 0.40 0.40

v/c Ratio 0.71 0.25 0.79 0.65 0.40

Control Delay 31.3 19.9 33.6 28.2 22.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 31.3 19.9 33.6 28.2 22.7

LOS C B C C C

Approach Delay 31.3 19.9 33.6 26.3

Approach LOS C B C C

Queue Length 50th (ft) 178 48 269 185 86

Queue Length 95th (ft) 279 123 #544 293 184

Internal Link Dist (ft) 808 188 1311 684

Turn Bay Length (ft)

Base Capacity (vph) 603 603 777 704 611

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.71 0.25 0.79 0.65 0.40

Intersection Summary

Area Type: Other

Cycle Length: 124

Actuated Cycle Length: 88

Natural Cycle: 110

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 29.3 Intersection LOS: C

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     15: Washington Street & Broadway (Route 138)
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Lane Group ø2

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 269 82 10 21 107 0 7 468 28 4 325 203

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 15 12 12 10 12 12 15 12 12 12 12

Total Lost time (s) 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.99 1.00 0.85

Flt Protected 0.97 0.99 1.00 1.00 1.00

Satd. Flow (prot) 1951 1676 1960 1793 1524

Flt Permitted 0.73 0.86 0.99 0.98 1.00

Satd. Flow (perm) 1464 1464 1938 1757 1524

Peak-hour factor, PHF 0.92 0.71 0.42 0.63 0.93 0.92 0.58 0.84 0.61 0.33 0.73 0.84

Adj. Flow (vph) 292 115 24 33 115 0 12 557 46 12 445 242

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 431 0 0 148 0 0 615 0 0 457 242

Heavy Vehicles (%) 3% 3% 0% 0% 6% 0% 0% 6% 0% 0% 6% 6%

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Actuated Green, G (s) 36.3 36.3 35.3 35.3 35.3

Effective Green, g (s) 36.3 36.3 35.3 35.3 35.3

Actuated g/C Ratio 0.40 0.40 0.39 0.39 0.39

Clearance Time (s) 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 587 587 756 685 594

v/s Ratio Prot

v/s Ratio Perm c0.29 0.10 c0.32 0.26 0.16

v/c Ratio 0.73 0.25 0.81 0.67 0.41

Uniform Delay, d1 23.0 18.1 24.7 22.8 20.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.1 0.3 6.7 2.5 0.5

Delay (s) 28.1 18.4 31.4 25.2 20.5

Level of Service C B C C C

Approach Delay (s) 28.1 18.4 31.4 23.6

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 26.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 90.5 Sum of lost time (s) 18.9

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 3 2 99 0 181 0 645 204 112 530 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 10 12 12 12 13 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1609 0 0 1546 1583 0 1863 1545 0 1973 0

Flt Permitted 0.984 0.950 0.989

Satd. Flow (perm) 0 1609 0 0 1546 1583 0 1863 1545 0 1973 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 222 827 488 324

Travel Time (s) 5.0 18.8 11.1 7.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.25 0.75 0.50 0.77 0.92 0.83 0.92 0.91 0.94 0.66 0.93 0.50

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 33% 0% 9% 0% 2% 0% 2% 8% 3% 9% 50%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 12 0 0 129 218 0 709 217 0 744 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 90.3% ICU Level of Service E

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

16: Driveway & Washington Street Existing (2012) Conditions AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 46

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 2 99 0 181 0 645 204 112 530 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.25 0.75 0.50 0.77 0.92 0.83 0.92 0.91 0.94 0.66 0.93 0.50

Hourly flow rate (vph) 4 4 4 129 0 218 0 709 217 170 570 4

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 8

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.87 0.87 0.87 0.87 0.87 0.87

vC, conflicting volume 1729 1837 572 1626 1622 709 574 926

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1763 1887 572 1645 1640 591 574 840

tC, single (s) 7.1 6.8 6.2 7.2 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.3 3.3 3.6 4.0 3.3 2.2 2.2

p0 queue free % 83 90 99 0 100 51 100 75

cM capacity (veh/h) 24 39 523 49 66 441 1009 688

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 12 347 709 217 744

Volume Left 4 129 0 0 170

Volume Right 4 218 0 217 4

cSH 43 117 1009 1700 688

Volume to Capacity 0.28 2.96 0.00 0.13 0.25

Queue Length 95th (ft) 23 817 0 0 24

Control Delay (s) 119.1 961.9 0.0 0.0 6.2

Lane LOS F F A

Approach Delay (s) 119.1 961.9 0.0 6.2

Approach LOS F F

Intersection Summary

Average Delay 167.4

Intersection Capacity Utilization 90.3% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 452 109 34 33 131 15 60 334 62 20 182 376

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 14 12 12 13 12 12 12 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 380 0 0 0 0 0 0

Storage Lanes 1 1 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1633 1671 0 0 1953 0 0 3474 0 0 1768 1432

Flt Permitted 0.950 0.978 0.991 0.818 0.801

Satd. Flow (perm) 1633 1671 0 0 1953 0 0 2859 0 0 1427 1432

Right Turn on Red No Yes Yes No

Satd. Flow (RTOR) 3 21

Link Speed (mph) 30 30 30 30

Link Distance (ft) 533 225 560 488

Travel Time (s) 12.1 5.1 12.7 11.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.85 0.63 0.73 0.78 0.63 0.85 0.87 0.65 0.48 0.89 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 2% 0% 0% 2% 0% 5% 3% 7% 0% 8% 9%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 31%

Lane Group Flow (vph) 328 330 0 0 237 0 0 550 0 0 246 418

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Detector Phase 1 1 2 2 3 8 4 4 1

Switch Phase

Minimum Initial (s) 18.0 18.0 7.0 7.0 6.0 18.0 18.0 18.0 18.0

Minimum Split (s) 24.0 24.0 12.0 12.0 11.0 24.0 24.0 24.0 24.0

Total Split (s) 41.0 41.0 0.0 17.0 17.0 0.0 20.0 61.0 0.0 41.0 41.0 41.0

Total Split (%) 29.3% 29.3% 0.0% 12.1% 12.1% 0.0% 14.3% 43.6% 0.0% 29.3% 29.3% 29.3%

Maximum Green (s) 35.0 35.0 12.0 12.0 15.0 55.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 5.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 15%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 23.7 23.7 12.7 23.8 23.8 53.0

Actuated g/C Ratio 0.29 0.29 0.16 0.29 0.29 0.66

v/c Ratio 0.69 0.67 0.77 0.64 0.59 0.45

Control Delay 35.7 35.0 53.6 29.0 32.8 7.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.7 35.0 53.6 29.0 32.8 7.6

LOS D D D C C A

Approach Delay 35.4 53.6 29.0 16.9

Approach LOS D D C B

Queue Length 50th (ft) 133 134 100 105 92 70

Queue Length 95th (ft) 357 329 #321 240 249 127

Internal Link Dist (ft) 453 145 480 408

Turn Bay Length (ft)

Base Capacity (vph) 746 764 309 2059 657 1227

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.44 0.43 0.77 0.27 0.37 0.34

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 80.9

Natural Cycle: 95

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 29.9 Intersection LOS: C

Intersection Capacity Utilization 75.2% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Tremont Street (Route 140) & Washington Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 452 109 34 33 131 15 60 334 62 20 182 376

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 14 12 12 13 12 12 12 11

Total Lost time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 1.00 0.98 0.99 0.97 1.00 0.85

Flt Protected 0.95 0.98 0.99 0.99 0.99 1.00

Satd. Flow (prot) 1633 1672 1952 3473 1767 1432

Flt Permitted 0.95 0.98 0.99 0.82 0.80 1.00

Satd. Flow (perm) 1633 1672 1952 2858 1427 1432

Peak-hour factor, PHF 0.95 0.85 0.63 0.73 0.78 0.63 0.85 0.87 0.65 0.48 0.89 0.90

Adj. Flow (vph) 476 128 54 45 168 24 71 384 95 42 204 418

RTOR Reduction (vph) 0 0 0 0 3 0 0 15 0 0 0 0

Lane Group Flow (vph) 328 330 0 0 234 0 0 535 0 0 246 418

Heavy Vehicles (%) 5% 2% 0% 0% 2% 0% 5% 3% 7% 0% 8% 9%

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Actuated Green, G (s) 23.7 23.7 12.7 23.8 23.8 47.5

Effective Green, g (s) 23.7 23.7 12.7 23.8 23.8 47.5

Actuated g/C Ratio 0.29 0.29 0.15 0.29 0.29 0.58

Clearance Time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 469 480 300 823 411 823

v/s Ratio Prot c0.20 0.20 c0.12 0.15

v/s Ratio Perm c0.19 0.17 0.15

v/c Ratio 0.70 0.69 0.78 0.65 0.60 0.51

Uniform Delay, d1 26.3 26.2 33.6 25.8 25.3 10.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.7 3.3 11.5 1.4 1.6 0.2

Delay (s) 29.9 29.4 45.1 27.2 26.9 10.7

Level of Service C C D C C B

Approach Delay (s) 29.7 45.1 27.2 16.7

Approach LOS C D C B

Intersection Summary

HCM Average Control Delay 26.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 82.6 Sum of lost time (s) 22.4

Intersection Capacity Utilization 75.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 167 767 144 0 0 803 0 339 73 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 14 12 12 16 12 10 10 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 1 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1703 3406 1477 0 0 1581 0 1689 1422 0 0 0

Flt Permitted 0.950

Satd. Flow (perm) 1703 3406 1477 0 0 1581 0 1689 1422 0 0 0

Right Turn on Red No No Yes No Yes

Satd. Flow (RTOR) 624

Link Speed (mph) 20 20 30 30

Link Distance (ft) 307 858 833 272

Travel Time (s) 10.5 29.3 18.9 6.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.90 0.74 0.92 0.92 0.91 0.92 0.92 0.77 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 6% 5% 0% 0% 6% 0% 5% 6% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 184 852 195 0 0 882 0 368 95 0 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Detector Phase 1 2 1 1 2 2 2

Switch Phase

Minimum Initial (s) 30.0 25.0 25.0

Minimum Split (s) 35.0 30.0 30.0

Total Split (s) 65.0 35.0 65.0 0.0 0.0 0.0 0.0 30.0 30.0 0.0 0.0 0.0

Total Split (%) 79.3% 42.7% 79.3% 0.0% 0.0% 0.0% 0.0% 36.6% 36.6% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø3

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 21%

Maximum Green (s) 14.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 9.0

Flash Dont Walk (s) 5.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 64.1 30.4 64.1 71.8 25.3 25.3

Actuated g/C Ratio 0.89 0.42 0.89 1.00 0.35 0.35

v/c Ratio 0.12 0.59 0.15 0.56 0.62 0.19

Control Delay 2.2 19.5 2.4 1.4 26.8 20.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.2 19.5 2.4 1.4 26.8 20.0

LOS A B A A C C

Approach Delay 14.2 25.4

Approach LOS B C

Queue Length 50th (ft) 0 120 0 0 111 24

Queue Length 95th (ft) 40 256 35 0 #269 62

Internal Link Dist (ft) 227 778 753 192

Turn Bay Length (ft)

Base Capacity (vph) 1520 1442 1319 1581 596 502

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.12 0.59 0.15 0.56 0.62 0.19

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 71.8

Natural Cycle: 85

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 11.8 Intersection LOS: B

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

!    Phase conflict between lane groups.

Splits and Phases:     18: Cohannet Street & Weir Street
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Lane Group ø3

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 167 767 144 0 0 803 0 339 73 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 14 12 12 16 12 10 10 12 12 12

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1703 3406 1477 1581 1689 1422

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1703 3406 1477 1581 1689 1422

Peak-hour factor, PHF 0.91 0.90 0.74 0.92 0.92 0.91 0.92 0.92 0.77 0.92 0.92 0.92

Adj. Flow (vph) 184 852 195 0 0 882 0 368 95 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 184 852 195 0 0 882 0 368 95 0 0 0

Heavy Vehicles (%) 6% 6% 5% 0% 0% 6% 0% 5% 6% 0% 0% 0%

Parking  (#/hr) 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Actuated Green, G (s) 60.7 30.4 60.7 73.6 25.3 25.3

Effective Green, g (s) 60.7 30.4 60.7 73.6 25.3 25.3

Actuated g/C Ratio 0.82 0.41 0.82 1.00 0.34 0.34

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 1405 1407 1218 1581 581 489

v/s Ratio Prot 0.11 0.25 0.13 0.22 0.07

v/s Ratio Perm c0.56

v/c Ratio 0.13 0.61 0.16 0.56 0.63 0.19

Uniform Delay, d1 1.3 16.9 1.3 0.0 20.3 17.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 1.9 0.3 1.4 5.2 0.9

Delay (s) 1.5 18.8 1.6 1.4 25.4 17.9

Level of Service A B A A C B

Approach Delay (s) 13.5 1.4 23.9 0.0

Approach LOS B A C A

Intersection Summary

HCM Average Control Delay 11.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 73.6 Sum of lost time (s) 0.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 621 688 0 328

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 15 14 12 13

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 3534 1737 0 1428

Flt Permitted 0.950

Satd. Flow (perm) 0 0 3534 1737 0 1428

Link Speed (mph) 20 20 30

Link Distance (ft) 272 272 1391

Travel Time (s) 9.3 9.3 31.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.96 0.92 0.67

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 9% 5% 0% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 706 717 0 490

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 44.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 621 688 0 328

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.88 0.96 0.92 0.67

Hourly flow rate (vph) 0 0 706 717 0 490

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 272

pX, platoon unblocked

vC, conflicting volume 2128 0 0

vC1, stage 1 conf vol 0

vC2, stage 2 conf vol 2128

vCu, unblocked vol 2128 0 0

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.3

p0 queue free % 100 100 55

cM capacity (veh/h) 50 1091 1578

Direction, Lane # NB 1 NB 2 NB 3 SB 1

Volume Total 353 353 717 490

Volume Left 353 353 0 0

Volume Right 0 0 0 490

cSH 1578 1578 1700 1700

Volume to Capacity 0.45 0.45 0.42 0.29

Queue Length 95th (ft) 59 59 0 0

Control Delay (s) 9.1 9.1 0.0 0.0

Lane LOS A A

Approach Delay (s) 4.5 0.0

Approach LOS

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 44.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 8 542 61 346 0 0 0 0 271 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 12 13 13 16 12 12 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 1 1 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1479 1672 1700 1649 0 0 0 0 1760 0

Flt Permitted 0.950 0.961

Satd. Flow (perm) 0 0 1479 1672 1700 1649 0 0 0 0 1760 0

Link Speed (mph) 30 20 20 30

Link Distance (ft) 189 272 206 549

Travel Time (s) 4.3 9.3 7.0 12.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.50 0.77 0.82 0.81 0.92 0.92 0.92 0.92 0.85 0.58

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 6% 3% 11% 0% 0% 0% 0% 4% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 0 0 16 387 391 427 0 0 0 0 331 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 44.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 8 542 61 346 0 0 0 0 271 7

Peak Hour Factor 0.92 0.92 0.50 0.77 0.82 0.81 0.92 0.92 0.92 0.92 0.85 0.58

Hourly flow rate (vph) 0 0 16 704 74 427 0 0 0 0 319 12

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1

Volume Total (vph) 16 469 309 427 331

Volume Left (vph) 0 469 235 0 0

Volume Right (vph) 16 0 0 427 12

Hadj (s) -0.60 0.60 0.47 -0.51 0.04

Departure Headway (s) 5.4 6.2 6.0 3.2 5.7

Degree Utilization, x 0.02 0.80 0.52 0.38 0.52

Capacity (veh/h) 615 577 590 1114 619

Control Delay (s) 8.5 28.3 14.1 6.9 14.6

Approach Delay (s) 8.5 17.1 14.6

Approach LOS A C B

Intersection Summary

Delay 16.5

HCM Level of Service C

Intersection Capacity Utilization 44.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 144 7 0 0 0 0 0 432 502 236 75

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 12 12 12 12 11 13 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 1 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2004 0 0 0 0 0 0 1349 3479 1698 0

Flt Permitted 0.950

Satd. Flow (perm) 0 2004 0 0 0 0 0 0 1349 3479 1698 0

Link Speed (mph) 30 30 30 20

Link Distance (ft) 540 307 848 206

Travel Time (s) 12.3 7.0 19.3 7.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.73 0.58 0.92 0.92 0.92 0.92 0.92 0.93 0.80 0.93 0.76

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 7% 0% 0% 0% 0% 0% 0% 6% 4% 10% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 209 0 0 0 0 0 0 465 628 353 0

Sign Control Stop Stop Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 59.1% ICU Level of Service B

Analysis Period (min) 15
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Intersection Sign configuration not allowed in HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 180 75 81 187 5 172 413 86 2 214 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 10 10 12 11 11 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 100 0 180 0 0 300

Storage Lanes 0 0 1 0 1 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1950 0 1546 1706 0 1662 1700 0 0 3065 0

Flt Permitted 0.990 0.337 0.591 0.948

Satd. Flow (perm) 0 1932 0 548 1706 0 1034 1700 0 0 2909 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 411 513 428 848

Travel Time (s) 9.3 11.7 9.7 19.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.63 0.88 0.83 0.86 0.71 0.63 0.82 0.95 0.78 0.50 0.96 0.63

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 7% 4% 9% 3% 20% 5% 5% 4% 0% 13% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 303 0 94 271 0 210 545 0 0 243 0

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Detector Phase 4 4 4 4 2 1 2 1 1

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 7.0 7.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 11.0 11.0

Total Split (s) 34.0 34.0 0.0 34.0 34.0 0.0 24.0 48.0 0.0 24.0 24.0 0.0

Total Split (%) 33.7% 33.7% 0.0% 33.7% 33.7% 0.0% 23.8% 47.5% 0.0% 23.8% 23.8% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 19%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.5 18.5 18.5 41.2 45.3 20.6

Actuated g/C Ratio 0.25 0.25 0.25 0.55 0.61 0.28

v/c Ratio 0.64 0.69 0.64 0.28 0.53 0.30

Control Delay 31.9 53.5 33.1 12.9 14.7 25.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 31.9 53.5 33.1 12.9 14.7 25.9

LOS C D C B B C

Approach Delay 31.9 38.4 14.2 25.9

Approach LOS C D B C

Queue Length 50th (ft) 115 36 103 31 104 41

Queue Length 95th (ft) 240 #105 169 124 419 111

Internal Link Dist (ft) 331 433 348 768

Turn Bay Length (ft) 100 180

Base Capacity (vph) 797 226 704 742 1029 800

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.38 0.42 0.38 0.28 0.53 0.30

Intersection Summary

Area Type: Other

Cycle Length: 101

Actuated Cycle Length: 74.8

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 24.4 Intersection LOS: C

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     22: High Street & Winthrop Street (Route 44)
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Lane Group ø9

Pedestrian Calls (#/hr) 15

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 180 75 81 187 5 172 413 86 2 214 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 10 10 12 11 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 0.96 1.00 1.00 1.00 0.97 0.99

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1949 1546 1706 1662 1700 3066

Flt Permitted 0.99 0.34 1.00 0.59 1.00 0.95

Satd. Flow (perm) 1932 548 1706 1035 1700 2908

Peak-hour factor, PHF 0.63 0.88 0.83 0.86 0.71 0.63 0.82 0.95 0.78 0.50 0.96 0.63

Adj. Flow (vph) 8 205 90 94 263 8 210 435 110 4 223 16

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 303 0 94 271 0 210 545 0 0 243 0

Heavy Vehicles (%) 0% 7% 4% 9% 3% 20% 5% 5% 4% 0% 13% 10%

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Actuated Green, G (s) 18.5 18.5 18.5 41.2 45.2 20.6

Effective Green, g (s) 18.5 18.5 18.5 41.2 45.2 20.6

Actuated g/C Ratio 0.24 0.24 0.24 0.53 0.59 0.27

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 464 131 409 721 997 777

v/s Ratio Prot 0.16 0.08 c0.32

v/s Ratio Perm 0.16 c0.17 0.08 0.08

v/c Ratio 0.65 0.72 0.66 0.29 0.55 0.31

Uniform Delay, d1 26.4 26.9 26.5 10.6 9.7 22.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.3 17.1 4.0 1.0 2.2 1.1

Delay (s) 29.7 44.0 30.5 11.7 11.9 23.6

Level of Service C D C B B C

Approach Delay (s) 29.7 34.0 11.8 23.6

Approach LOS C C B C

Intersection Summary

HCM Average Control Delay 21.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 77.1 Sum of lost time (s) 13.4

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 476 312 0 452 5 398 10 21 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 15 16 12 14 12 12 15 15 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 100 150 0 0 0 50 0 0

Storage Lanes 1 1 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1986 1990 1711 0 1909 0 0 1866 1777 0 0 0

Flt Permitted 0.267 0.954

Satd. Flow (perm) 558 1990 1711 0 1909 0 0 1866 1777 0 0 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 303 14

Link Speed (mph) 30 30 30 30

Link Distance (ft) 858 644 498 420

Travel Time (s) 19.5 14.6 11.3 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.38 0.88 0.89 0.92 0.91 0.42 0.85 0.83 0.63 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 5% 7% 0% 6% 0% 7% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 8 541 351 0 509 0 0 480 33 0 0 0

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 3 3 3

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 30.0 30.0 30.0 0.0 30.0 0.0 30.0 30.0 30.0 0.0 0.0 0.0

Total Split (%) 38.0% 38.0% 38.0% 0.0% 38.0% 0.0% 38.0% 38.0% 38.0% 0.0% 0.0% 0.0%

Maximum Green (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 24%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 25.3 25.3 25.3 25.3 25.3 25.3

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

v/c Ratio 0.04 0.69 0.41 0.67 0.65 0.05

Control Delay 15.7 23.7 5.2 23.5 22.8 10.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 15.7 23.7 5.2 23.5 22.8 10.9

LOS B C A C C B

Approach Delay 16.4 23.5 22.1

Approach LOS B C C

Queue Length 50th (ft) 2 150 10 140 130 4

Queue Length 95th (ft) 5 #405 74 #398 #302 16

Internal Link Dist (ft) 778 564 418 340

Turn Bay Length (ft) 100 150 50

Base Capacity (vph) 222 789 862 757 741 714

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.04 0.69 0.41 0.67 0.65 0.05

Intersection Summary

Area Type: Other

Cycle Length: 79

Actuated Cycle Length: 63.8

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 19.8 Intersection LOS: B

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     23: Main Street (Route 140) & Union Street
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Lane Group ø2

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 476 312 0 452 5 398 10 21 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 16 12 14 12 12 15 15 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1986 1990 1711 1908 1866 1776

Flt Permitted 0.27 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 558 1990 1711 1908 1866 1776

Peak-hour factor, PHF 0.38 0.88 0.89 0.92 0.91 0.42 0.85 0.83 0.63 0.92 0.92 0.92

Adj. Flow (vph) 8 541 351 0 497 12 468 12 33 0 0 0

RTOR Reduction (vph) 0 0 187 0 0 0 0 0 9 0 0 0

Lane Group Flow (vph) 8 541 164 0 509 0 0 480 24 0 0 0

Heavy Vehicles (%) 0% 5% 7% 0% 6% 0% 7% 0% 0% 0% 0% 0%

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Actuated Green, G (s) 25.3 25.3 25.3 25.3 25.3 25.3

Effective Green, g (s) 25.3 25.3 25.3 25.3 25.3 25.3

Actuated g/C Ratio 0.38 0.38 0.38 0.38 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 213 761 654 729 713 679

v/s Ratio Prot c0.27 0.27 c0.26 0.01

v/s Ratio Perm 0.01 0.10

v/c Ratio 0.04 0.71 0.25 0.70 0.67 0.04

Uniform Delay, d1 12.8 17.3 14.0 17.2 17.0 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 5.6 0.9 5.5 5.0 0.1

Delay (s) 13.1 22.9 14.9 22.7 22.0 12.9

Level of Service B C B C C B

Approach Delay (s) 19.7 22.7 21.5 0.0

Approach LOS B C C A

Intersection Summary

HCM Average Control Delay 21.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 66.2 Sum of lost time (s) 15.6

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 284 33 276 469 34 322

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1806 0 0 1983 1795 0

Flt Permitted 0.980 0.995

Satd. Flow (perm) 1806 0 0 1983 1795 0

Link Speed (mph) 30 25 30

Link Distance (ft) 308 448 368

Travel Time (s) 7.0 12.2 8.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.83 0.67 0.77 0.87 0.75 0.74

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 13% 7% 6% 3% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 391 0 0 897 480 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 284 33 276 469 34 322

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.83 0.67 0.77 0.87 0.75 0.74

Hourly flow rate (vph) 342 49 358 539 45 435

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 342 1623 367

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 342 1623 367

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 70 42 35

cM capacity (veh/h) 1189 78 672

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 391 898 480

Volume Left 0 358 45

Volume Right 49 0 435

cSH 1700 1189 392

Volume to Capacity 0.23 0.30 1.23

Queue Length 95th (ft) 0 32 501

Control Delay (s) 0.0 6.2 152.2

Lane LOS A F

Approach Delay (s) 0.0 6.2 152.2

Approach LOS F

Intersection Summary

Average Delay 44.5

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 579 11 1 828 4 6 1 2 8 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1831 0 0 1845 0 0 1712 0 0 1685 0

Flt Permitted 0.976 0.950

Satd. Flow (perm) 0 1831 0 0 1845 0 0 1712 0 0 1685 0

Link Speed (mph) 30 35 30 30

Link Distance (ft) 613 1309 563 383

Travel Time (s) 13.9 25.5 12.8 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.86 0.55 0.25 0.91 0.38 0.50 0.25 0.25 0.50 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 7% 0% 0% 6% 25% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 693 0 0 925 0 0 24 0 0 16 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 579 11 1 828 4 6 1 2 8 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.86 0.55 0.25 0.91 0.38 0.50 0.25 0.25 0.50 0.92 0.92

Hourly flow rate (vph) 0 673 20 4 910 11 12 4 8 16 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1309

pX, platoon unblocked 0.61 0.61 0.61 0.61 0.61 0.61

vC, conflicting volume 920 693 1606 1612 683 1616 1616 915

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 551 693 1674 1683 683 1691 1691 542

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 74 93 98 62 100 100

cM capacity (veh/h) 628 911 47 58 453 42 57 332

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 693 924 24 16

Volume Left 0 4 12 16

Volume Right 20 11 8 0

cSH 628 911 70 42

Volume to Capacity 0.00 0.00 0.34 0.38

Queue Length 95th (ft) 0 0 32 33

Control Delay (s) 0.0 0.1 81.5 134.8

Lane LOS A F F

Approach Delay (s) 0.0 0.1 81.5 134.8

Approach LOS F F

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 132 300 0 0 190 151 37 0 109 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 16 16 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 250 0 0

Storage Lanes 0 0 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1934 0 0 1862 0 0 1719 1743 0 0 0

Flt Permitted 0.984 0.950

Satd. Flow (perm) 0 1934 0 0 1862 0 0 1719 1743 0 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 522 376 353 403

Travel Time (s) 11.9 8.5 8.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.79 0.89 0.92 0.92 0.73 0.64 0.75 0.25 0.85 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 8% 0% 0% 6% 4% 19% 0% 5% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 504 0 0 496 0 0 49 128 0 0 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 55.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 132 300 0 0 190 151 37 0 109 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.79 0.89 0.92 0.92 0.73 0.64 0.75 0.25 0.85 0.92 0.92 0.92

Hourly flow rate (vph) 167 337 0 0 260 236 49 0 128 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 260 337 1049 932 337 1049 1049 378

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 260 337 1049 932 337 1049 1049 378

tC, single (s) 4.1 4.1 7.3 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.7 4.0 3.3 3.5 4.0 3.3

p0 queue free % 87 100 71 100 82 100 100 100

cM capacity (veh/h) 1298 1233 172 234 698 151 198 669

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 504 496 178

Volume Left 167 0 49

Volume Right 0 236 128

cSH 1298 1700 619

Volume to Capacity 0.13 0.29 0.29

Queue Length 95th (ft) 11 0 30

Control Delay (s) 3.6 0.0 17.7

Lane LOS A C

Approach Delay (s) 3.6 0.0 17.7

Approach LOS C

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 55.6% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 346 38 51 176 0 0 0 0 86 0 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 12 12 12 16 16

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 150

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1979 0 0 1892 0 0 0 0 0 1826 1777

Flt Permitted 0.987 0.950

Satd. Flow (perm) 0 1979 0 0 1892 0 0 0 0 0 1826 1777

Link Speed (mph) 30 30 30 30

Link Distance (ft) 611 522 572 384

Travel Time (s) 13.9 11.9 13.0 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.85 0.93 0.66 0.80 0.92 0.92 0.92 0.92 0.91 0.92 0.86

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 4% 8% 12% 8% 0% 2% 2% 2% 12% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 448 0 0 297 0 0 0 0 0 95 45

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 47.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 346 38 51 176 0 0 0 0 86 0 39

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.85 0.93 0.66 0.80 0.92 0.92 0.92 0.92 0.91 0.92 0.86

Hourly flow rate (vph) 0 407 41 77 220 0 0 0 0 95 0 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 220 407 802 802 427 802 782 220

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 220 407 802 802 427 802 782 220

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.2 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.3 3.5 4.0 3.3 3.6 4.0 3.3

p0 queue free % 100 93 100 100 100 66 100 94

cM capacity (veh/h) 1361 1100 270 295 627 275 305 817

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 448 297 140

Volume Left 0 77 95

Volume Right 41 0 45

cSH 1700 1100 407

Volume to Capacity 0.26 0.07 0.34

Queue Length 95th (ft) 0 6 38

Control Delay (s) 0.0 2.7 19.9

Lane LOS A C

Approach Delay (s) 0.0 2.7 19.9

Approach LOS C

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 47.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 223 123 13 9 121 52 21 127 43 20 53 147

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 16 12 12 13 12 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1908 0 0 1996 0 0 1857 0 0 1877 0

Flt Permitted 0.971 0.997 0.994 0.994

Satd. Flow (perm) 0 1908 0 0 1996 0 0 1857 0 0 1877 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2892 506 542 449

Travel Time (s) 65.7 11.5 12.3 10.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.79 0.81 0.41 0.56 0.76 0.68 0.66 0.79 0.77 0.63 0.74 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 0% 0% 4% 2% 10% 1% 0% 5% 8% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 466 0 0 251 0 0 249 0 0 271 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 223 123 13 9 121 52 21 127 43 20 53 147

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.79 0.81 0.41 0.56 0.76 0.68 0.66 0.79 0.77 0.63 0.74 0.88

Hourly flow rate (vph) 282 152 32 16 159 76 32 161 56 32 72 167

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 236 184 1165 1000 168 1098 978 197

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 236 184 1165 1000 168 1098 978 197

tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.6 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.1 3.3

p0 queue free % 79 99 60 15 94 27 62 80

cM capacity (veh/h) 1332 1404 79 190 882 44 191 841

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 466 252 248 270

Volume Left 282 16 32 32

Volume Right 32 76 56 167

cSH 1332 1404 189 207

Volume to Capacity 0.21 0.01 1.31 1.30

Queue Length 95th (ft) 20 1 351 369

Control Delay (s) 5.9 0.6 221.8 212.5

Lane LOS A A F F

Approach Delay (s) 5.9 0.6 221.8 212.5

Approach LOS F F

Intersection Summary

Average Delay 93.4

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 128 39 25 93 196 59 199 35 167 133 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1785 0 0 1622 0 0 1791 0 0 1748 0

Flt Permitted 0.997 0.996 0.989 0.975

Satd. Flow (perm) 0 1785 0 0 1622 0 0 1791 0 0 1748 0

Link Speed (mph) 30 20 30 20

Link Distance (ft) 1273 2892 339 1519

Travel Time (s) 28.9 98.6 7.7 51.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.84 0.61 0.78 0.80 0.69 0.78 0.84 0.88 0.67 0.58 0.25

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 5% 8% 4% 7% 3% 4% 0% 3% 9% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 228 0 0 432 0 0 353 0 0 486 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 6 128 39 25 93 196 59 199 35 167 133 2

Peak Hour Factor 0.50 0.84 0.61 0.78 0.80 0.69 0.78 0.84 0.88 0.67 0.58 0.25

Hourly flow rate (vph) 12 152 64 32 116 284 76 237 40 249 229 8

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 228 432 352 487

Volume Left (vph) 12 32 76 249

Volume Right (vph) 64 284 40 8

Hadj (s) -0.12 -0.27 0.03 0.19

Departure Headway (s) 8.8 7.8 8.3 8.3

Degree Utilization, x 0.56 0.93 0.81 1.12

Capacity (veh/h) 381 451 413 429

Control Delay (s) 22.4 55.2 38.8 107.3

Approach Delay (s) 22.4 55.2 38.8 107.3

Approach LOS C F E F

Intersection Summary

Delay 63.2

HCM Level of Service F

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 149 10 87 153 9 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1662 0 1705 0 0 1823

Flt Permitted 0.959 0.993

Satd. Flow (perm) 1662 0 1705 0 0 1823

Link Speed (mph) 30 30 30

Link Distance (ft) 1273 279 1352

Travel Time (s) 28.9 6.3 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.87 0.36 0.61 0.75 0.45 0.80

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 10% 5% 1% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 199 0 347 0 0 152

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 29.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 149 10 87 153 9 106

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.87 0.36 0.61 0.75 0.45 0.80

Hourly flow rate (vph) 171 28 143 204 20 132

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 417 245 347

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 417 245 347

tC, single (s) 6.4 6.3 4.1

tC, 2 stage (s)

tF (s) 3.5 3.4 2.2

p0 queue free % 71 96 98

cM capacity (veh/h) 581 775 1224

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 199 347 152

Volume Left 171 0 20

Volume Right 28 204 0

cSH 602 1700 1224

Volume to Capacity 0.33 0.20 0.02

Queue Length 95th (ft) 36 0 1

Control Delay (s) 13.9 0.0 1.2

Lane LOS B A

Approach Delay (s) 13.9 0.0 1.2

Approach LOS B

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 29.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 169 83 85 23 111 170

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1827 1849 0 1797 0

Flt Permitted 0.968 0.980

Satd. Flow (perm) 0 1827 1849 0 1797 0

Link Speed (mph) 30 30 30

Link Distance (ft) 294 540 827

Travel Time (s) 6.7 12.3 18.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.80 0.80 0.76 0.82 0.84 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 0% 0% 0% 11% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 315 140 0 323 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 43.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

31: Cohannet Street & F.R. Martin Parkway (Route 140) Existing (2012) Conditions AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 88

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 169 83 85 23 111 170

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.80 0.80 0.76 0.82 0.84 0.89

Hourly flow rate (vph) 211 104 112 28 132 191

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 140 652 126

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 140 652 126

tC, single (s) 4.1 6.5 6.3

tC, 2 stage (s)

tF (s) 2.2 3.6 3.4

p0 queue free % 85 63 79

cM capacity (veh/h) 1431 357 914

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 315 140 323

Volume Left 211 0 132

Volume Right 0 28 191

cSH 1431 1700 558

Volume to Capacity 0.15 0.08 0.58

Queue Length 95th (ft) 13 0 92

Control Delay (s) 5.7 0.0 20.0

Lane LOS A C

Approach Delay (s) 5.7 0.0 20.0

Approach LOS C

Intersection Summary

Average Delay 10.6

Intersection Capacity Utilization 43.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 175 200 69 1 264 128 80 94 3 44 75 179

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1896 0 0 1743 0 0 1713 0 0 1700 0

Flt Permitted 0.975 0.977 0.991

Satd. Flow (perm) 0 1896 0 0 1743 0 0 1713 0 0 1700 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 555 815 422 619

Travel Time (s) 12.6 18.5 9.6 14.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.85 0.75 0.25 0.88 0.42 0.67 0.73 0.38 0.55 0.69 0.77

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 9% 26% 0% 5% 5% 5% 4% 0% 5% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 677 0 0 609 0 0 256 0 0 421 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 175 200 69 1 264 128 80 94 3 44 75 179

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.50 0.85 0.75 0.25 0.88 0.42 0.67 0.73 0.38 0.55 0.69 0.77

Hourly flow rate (vph) 350 235 92 4 300 305 119 129 8 80 109 232

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 815

pX, platoon unblocked

vC, conflicting volume 605 327 1728 1594 281 1514 1488 452

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 605 327 1728 1594 281 1514 1488 452

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 64 100 0 0 99 0 0 62

cM capacity (veh/h) 963 1244 0 67 762 0 78 609

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 677 609 256 421

Volume Left 350 4 119 80

Volume Right 92 305 8 232

cSH 963 1244 0 0

Volume to Capacity 0.36 0.00 Err Err

Queue Length 95th (ft) 42 0 Err Err

Control Delay (s) 8.0 0.1 Err Err

Lane LOS A A F F

Approach Delay (s) 8.0 0.1 Err Err

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Lane Configurations

Volume (vph) 64 356 542 330 419 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 11 10 13 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 175 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1772 1733 1449 1851 0

Flt Permitted 0.594 0.953

Satd. Flow (perm) 0 1061 1733 1449 1851 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 331

Link Speed (mph) 30 30 30

Link Distance (ft) 274 528 815

Travel Time (s) 6.2 12.0 18.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.83 0.83 0.78 0.88 0.90 0.25

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 14% 5% 6% 4% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 506 695 375 470 0

Turn Type Perm Perm

Protected Phases 1 1 2 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 17.0

Total Split (s) 40.0 40.0 40.0 40.0 25.0 0.0 17.0

Total Split (%) 48.8% 48.8% 48.8% 48.8% 30.5% 0.0% 21%

Maximum Green (s) 35.0 35.0 35.0 35.0 20.0 14.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 4.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None

Walk Time (s) 7.0

Flash Dont Walk (s) 4.0
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Pedestrian Calls (#/hr) 10

Act Effct Green (s) 35.2 35.2 35.2 20.1

Actuated g/C Ratio 0.52 0.52 0.52 0.30

v/c Ratio 0.92 0.77 0.41 0.85

Control Delay 42.0 22.3 3.8 41.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 42.0 22.3 3.8 41.2

LOS D C A D

Approach Delay 42.0 15.8 41.2

Approach LOS D B D

Queue Length 50th (ft) 161 194 8 171

Queue Length 95th (ft) #409 #370 57 #423

Internal Link Dist (ft) 194 448 735

Turn Bay Length (ft) 175

Base Capacity (vph) 551 900 912 550

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.92 0.77 0.41 0.85

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 67.8

Natural Cycle: 110

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 28.1 Intersection LOS: C

Intersection Capacity Utilization 86.6% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     33: County Street (Route 140) & River Way Ext.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 64 356 542 330 419 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 13 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00

Flt Protected 0.99 1.00 1.00 0.95

Satd. Flow (prot) 1773 1733 1449 1850

Flt Permitted 0.59 1.00 1.00 0.95

Satd. Flow (perm) 1061 1733 1449 1850

Peak-hour factor, PHF 0.83 0.83 0.78 0.88 0.90 0.25

Adj. Flow (vph) 77 429 695 375 466 4

RTOR Reduction (vph) 0 0 0 165 0 0

Lane Group Flow (vph) 0 506 695 210 470 0

Heavy Vehicles (%) 14% 5% 6% 4% 1% 0%

Turn Type Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1

Actuated Green, G (s) 35.2 35.2 35.2 20.1

Effective Green, g (s) 35.2 35.2 35.2 20.1

Actuated g/C Ratio 0.50 0.50 0.50 0.29

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 532 869 727 530

v/s Ratio Prot 0.40 c0.25

v/s Ratio Perm c0.48 0.14

v/c Ratio 0.95 0.80 0.29 0.89

Uniform Delay, d1 16.7 14.6 10.2 24.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 27.3 5.5 0.3 16.7

Delay (s) 44.0 20.1 10.5 40.6

Level of Service D C B D

Approach Delay (s) 44.0 16.7 40.6

Approach LOS D B D

Intersection Summary

HCM Average Control Delay 29.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 70.2 Sum of lost time (s) 14.9

Intersection Capacity Utilization 86.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 7 734 239 157 504 93 132 332 301 103 310 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 11 12 12 12 12 12 10 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 115 300 135 300 25 75 25 0

Storage Lanes 1 1 1 1 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1685 3383 0 1678 3417 0 1703 1792 1599 1604 1662 0

Flt Permitted 0.950 0.950 0.184 0.254

Satd. Flow (perm) 1685 3383 0 1678 3417 0 330 1792 1599 429 1662 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 38 20 134 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 666 553 636 602

Travel Time (s) 15.1 12.6 14.5 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.35 0.75 0.75 0.80 0.89 0.83 0.86 0.86 0.93 0.74 0.74 0.74

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 2% 4% 3% 3% 6% 6% 1% 5% 6% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 20 1298 0 196 678 0 153 386 324 139 437 0

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Detector Phase 1 6 5 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 8.0 12.0 8.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 40.0 0.0 25.0 40.0 0.0 34.0 34.0 34.0 34.0 34.0 0.0

Total Split (%) 20.8% 33.3% 0.0% 20.8% 33.3% 0.0% 28.3% 28.3% 28.3% 28.3% 28.3% 0.0%

Maximum Green (s) 21.0 36.0 21.0 36.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None Max None Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 18%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 8.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 6.8 36.4 15.8 51.9 30.4 30.4 30.4 30.4 30.4

Actuated g/C Ratio 0.07 0.37 0.16 0.53 0.31 0.31 0.31 0.31 0.31

v/c Ratio 0.17 1.01 0.73 0.37 1.50 0.70 0.55 1.05 0.85

Control Delay 50.0 60.2 56.1 16.0 298.6 39.8 21.9 129.3 50.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 50.0 60.2 56.1 16.0 298.6 39.8 21.9 129.3 50.1

LOS D E E B F D C F D

Approach Delay 60.0 25.0 78.9 69.2

Approach LOS E C E E

Queue Length 50th (ft) 11 388 111 95 ~126 199 89 ~85 238

Queue Length 95th (ft) 16 #581 197 250 #299 #419 236 #205 #410

Internal Link Dist (ft) 586 473 556 522

Turn Bay Length (ft) 115 135 25 75 25

Base Capacity (vph) 365 1279 363 1815 102 554 587 133 515

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.05 1.01 0.54 0.37 1.50 0.70 0.55 1.05 0.85

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 98.2

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.50

Intersection Signal Delay: 57.6 Intersection LOS: E

Intersection Capacity Utilization 74.4% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     34: Dean Street (Route 44) & Longmeadow Road
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 7 734 239 157 504 93 132 332 301 103 310 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 12 11 12 12 12 12 12 10 10 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1685 3384 1678 3418 1703 1792 1599 1604 1661

Flt Permitted 0.95 1.00 0.95 1.00 0.18 1.00 1.00 0.25 1.00

Satd. Flow (perm) 1685 3384 1678 3418 330 1792 1599 429 1661

Peak-hour factor, PHF 0.35 0.75 0.75 0.80 0.89 0.83 0.86 0.86 0.93 0.74 0.74 0.74

Adj. Flow (vph) 20 979 319 196 566 112 153 386 324 139 419 18

RTOR Reduction (vph) 0 24 0 0 10 0 0 0 95 0 1 0

Lane Group Flow (vph) 20 1274 0 196 668 0 153 386 229 139 436 0

Heavy Vehicles (%) 0% 3% 2% 4% 3% 3% 6% 6% 1% 5% 6% 8%

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Actuated Green, G (s) 3.0 39.1 15.8 51.9 30.3 30.3 30.3 30.3 30.3

Effective Green, g (s) 3.0 39.1 15.8 51.9 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.03 0.38 0.15 0.50 0.29 0.29 0.29 0.29 0.29

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 49 1283 257 1721 97 527 470 126 488

v/s Ratio Prot 0.01 c0.38 c0.12 0.20 0.22 0.26

v/s Ratio Perm c0.46 0.14 0.32

v/c Ratio 0.41 0.99 0.76 0.39 1.58 0.73 0.49 1.10 0.89

Uniform Delay, d1 49.2 31.9 41.9 15.8 36.4 32.8 30.0 36.4 34.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.5 23.6 12.6 0.7 303.2 5.2 0.8 110.6 18.3

Delay (s) 54.6 55.5 54.4 16.5 339.6 38.0 30.8 147.0 53.2

Level of Service D E D B F D C F D

Approach Delay (s) 55.4 25.0 88.8 75.8

Approach LOS E C F E

Intersection Summary

HCM Average Control Delay 59.3 HCM Level of Service E

HCM Volume to Capacity ratio 1.16

Actuated Cycle Length (s) 103.1 Sum of lost time (s) 17.9

Intersection Capacity Utilization 74.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 83 461 36 9 265 13 54 137 14 18 77 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 150 0 150 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1687 1786 0 1357 1736 0 0 1751 0 0 1665 0

Flt Permitted 0.408 0.265 0.871 0.937

Satd. Flow (perm) 724 1786 0 379 1736 0 0 1545 0 0 1571 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 3 7 29

Link Speed (mph) 30 30 30 30

Link Distance (ft) 682 771 671 608

Travel Time (s) 15.5 17.5 15.3 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.69 0.91 0.64 0.45 0.81 0.65 0.84 0.88 0.44 0.64 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 5% 3% 33% 9% 0% 11% 4% 0% 6% 8% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 120 563 0 20 347 0 0 252 0 0 192 0

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Detector Phase 2 1 2 1 1 3 3 3 3

Switch Phase

Minimum Initial (s) 4.0 10.0 10.0 20.0 20.0 20.0 20.0

Minimum Split (s) 9.0 15.0 15.0 25.0 25.0 25.0 25.0

Total Split (s) 17.0 57.0 0.0 40.0 40.0 0.0 30.0 30.0 0.0 30.0 30.0 0.0

Total Split (%) 16.2% 54.3% 0.0% 38.1% 38.1% 0.0% 28.6% 28.6% 0.0% 28.6% 28.6% 0.0%

Maximum Green (s) 12.0 35.0 35.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 18.0

Total Split (s) 18.0

Total Split (%) 17%

Maximum Green (s) 15.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 39.4 44.5 29.1 29.1 22.2 22.2

Actuated g/C Ratio 0.49 0.56 0.36 0.36 0.28 0.28

v/c Ratio 0.25 0.56 0.14 0.55 0.58 0.42

Control Delay 13.0 15.0 23.3 25.1 33.4 26.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 13.0 15.0 23.3 25.1 33.4 26.1

LOS B B C C C C

Approach Delay 14.7 25.0 33.4 26.1

Approach LOS B C C C

Queue Length 50th (ft) 22 135 6 118 104 65

Queue Length 95th (ft) 56 383 13 249 233 160

Internal Link Dist (ft) 602 691 591 528

Turn Bay Length (ft) 150 150

Base Capacity (vph) 526 1040 172 788 505 528

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.23 0.54 0.12 0.44 0.50 0.36

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 79.8

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 21.8 Intersection LOS: C

Intersection Capacity Utilization 68.5% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     35: Winthrop Street & Highland Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 83 461 36 9 265 13 54 137 14 18 77 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 0.98 0.95

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99

Satd. Flow (prot) 1687 1786 1357 1736 1752 1664

Flt Permitted 0.41 1.00 0.27 1.00 0.87 0.94

Satd. Flow (perm) 725 1786 379 1736 1544 1570

Peak-hour factor, PHF 0.69 0.91 0.64 0.45 0.81 0.65 0.84 0.88 0.44 0.64 0.88 0.88

Adj. Flow (vph) 120 507 56 20 327 20 64 156 32 28 88 76

RTOR Reduction (vph) 0 4 0 0 2 0 0 5 0 0 21 0

Lane Group Flow (vph) 120 559 0 20 345 0 0 247 0 0 171 0

Heavy Vehicles (%) 7% 5% 3% 33% 9% 0% 11% 4% 0% 6% 8% 7%

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Actuated Green, G (s) 39.4 44.4 29.1 29.1 22.2 22.2

Effective Green, g (s) 39.4 44.4 29.1 29.1 22.2 22.2

Actuated g/C Ratio 0.48 0.54 0.36 0.36 0.27 0.27

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0

Lane Grp Cap (vph) 470 968 135 617 419 426

v/s Ratio Prot 0.03 c0.31 0.20

v/s Ratio Perm 0.09 0.05 c0.16 0.11

v/c Ratio 0.26 0.58 0.15 0.56 0.59 0.40

Uniform Delay, d1 17.5 12.5 18.0 21.2 25.9 24.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 1.7 1.4 2.4 2.5 0.8

Delay (s) 17.9 14.2 19.4 23.6 28.4 25.3

Level of Service B B B C C C

Approach Delay (s) 14.8 23.4 28.4 25.3

Approach LOS B C C C

Intersection Summary

HCM Average Control Delay 20.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 81.9 Sum of lost time (s) 15.3

Intersection Capacity Utilization 68.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 88 115 519 119 496 409

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1860 1760 3391 0 0 3384

Flt Permitted 0.950 0.973

Satd. Flow (perm) 1860 1760 3391 0 0 3384

Link Speed (mph) 30 40 40

Link Distance (ft) 489 1115 542

Travel Time (s) 11.1 19.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.51 0.75 0.70 0.89 0.87 0.87

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 10% 4% 4% 4% 2% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 173 153 875 0 0 1040

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 88 115 519 119 496 409

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.51 0.75 0.70 0.89 0.87 0.87

Hourly flow rate (vph) 173 153 741 134 570 470

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2184 438 741

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2184 438 741

tC, single (s) 7.0 7.0 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 0 73 34

cM capacity (veh/h) 12 561 861

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 326 494 381 727 313

Volume Left 173 0 0 570 0

Volume Right 153 0 134 0 0

cSH 22 1700 1700 861 1700

Volume to Capacity 14.75 0.29 0.22 0.66 0.18

Queue Length 95th (ft) Err 0 0 129 0

Control Delay (s) Err 0.0 0.0 16.0 0.0

Lane LOS F C

Approach Delay (s) Err 0.0 11.2

Approach LOS F

Intersection Summary

Average Delay 1459.1

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 152 106 49 486 420 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1894 1695 0 3448 3331 0

Flt Permitted 0.950 0.996

Satd. Flow (perm) 1894 1695 0 3448 3331 0

Link Speed (mph) 30 30 40

Link Distance (ft) 516 240 1115

Travel Time (s) 11.7 5.5 19.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.68 0.74 0.88 0.81 0.78 0.84

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 8% 18% 3% 6% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 224 143 0 656 630 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 152 106 49 486 420 77

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.68 0.74 0.88 0.81 0.78 0.84

Hourly flow rate (vph) 224 143 56 600 538 92

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 996 315 538

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 996 315 538

tC, single (s) 7.0 7.1 4.5

tC, 2 stage (s)

tF (s) 3.6 3.4 2.4

p0 queue free % 0 78 94

cM capacity (veh/h) 217 663 923

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 367 256 400 359 271

Volume Left 224 56 0 0 0

Volume Right 143 0 0 0 92

cSH 341 923 1700 1700 1700

Volume to Capacity 1.08 0.06 0.24 0.21 0.16

Queue Length 95th (ft) 336 5 0 0 0

Control Delay (s) 106.2 2.5 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 106.2 1.0 0.0

Approach LOS F

Intersection Summary

Average Delay 23.9

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 217 163 17 17 143 77 9 392 34 45 112 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1771 0 0 1773 0 0 1850 0 0 1713 0

Flt Permitted 0.663 0.936 0.990 0.762

Satd. Flow (perm) 0 1205 0 0 1668 0 0 1833 0 0 1323 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 50 11 26

Link Speed (mph) 30 30 30 30

Link Distance (ft) 548 563 860 661

Travel Time (s) 12.5 12.8 19.5 15.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.71 0.53 0.85 0.71 0.56 0.78 0.57 0.66 0.85 0.93

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 4% 0% 0% 3% 0% 0% 1% 3% 7% 5% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 451 0 0 308 0 0 579 0 0 256 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0

Total Split (%) 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0%

Maximum Green (s) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 26.6 26.6 23.1 23.1

Actuated g/C Ratio 0.46 0.46 0.40 0.40

v/c Ratio 0.81 0.39 0.79 0.47

Control Delay 29.6 11.4 24.5 15.5

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 29.6 11.4 24.5 15.5

LOS C B C B

Approach Delay 29.6 11.4 24.5 15.5

Approach LOS C B C B

Queue Length 50th (ft) 129 56 190 64

Queue Length 95th (ft) #328 118 239 112

Internal Link Dist (ft) 468 483 780 581

Turn Bay Length (ft)

Base Capacity (vph) 682 964 1040 758

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.66 0.32 0.56 0.34

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 58.1

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 22.0 Intersection LOS: C

Intersection Capacity Utilization 80.6% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     39: Route 79 & Route 18
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 217 163 17 17 143 77 9 392 34 45 112 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.95 0.99 0.97

Flt Protected 0.97 0.99 1.00 0.99

Satd. Flow (prot) 1770 1772 1849 1714

Flt Permitted 0.66 0.94 0.99 0.76

Satd. Flow (perm) 1204 1667 1832 1323

Peak-hour factor, PHF 0.89 0.89 0.71 0.53 0.85 0.71 0.56 0.78 0.57 0.66 0.85 0.93

Adj. Flow (vph) 244 183 24 32 168 108 16 503 60 68 132 56

RTOR Reduction (vph) 0 3 0 0 27 0 0 7 0 0 16 0

Lane Group Flow (vph) 0 448 0 0 281 0 0 572 0 0 240 0

Heavy Vehicles (%) 4% 4% 0% 0% 3% 0% 0% 1% 3% 7% 5% 8%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.6 26.6 23.1 23.1

Effective Green, g (s) 26.6 26.6 23.1 23.1

Actuated g/C Ratio 0.46 0.46 0.40 0.40

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 555 768 733 530

v/s Ratio Prot

v/s Ratio Perm c0.37 0.17 c0.31 0.18

v/c Ratio 0.81 0.37 0.78 0.45

Uniform Delay, d1 13.4 10.1 15.1 12.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.4 0.3 5.4 0.6

Delay (s) 21.8 10.4 20.5 13.3

Level of Service C B C B

Approach Delay (s) 21.8 10.4 20.5 13.3

Approach LOS C B C B

Intersection Summary

HCM Average Control Delay 17.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 57.7 Sum of lost time (s) 8.0

Intersection Capacity Utilization 80.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 86 8 16 4 3 2 12 607 28 5 235 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 16 12 10 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1638 1830 0 1613 0 0 1810 0 0 1710 0

Flt Permitted 0.961 0.992 0.999 0.998

Satd. Flow (perm) 0 1638 1830 0 1613 0 0 1810 0 0 1710 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 340 444 1082 984

Travel Time (s) 7.7 10.1 24.6 22.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.83 0.33 0.67 1.00 0.25 0.25 0.75 0.90 0.28 0.31 0.89 0.84

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 0% 25% 0% 0% 0% 3% 4% 40% 8% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 128 24 0 24 0 0 790 0 0 324 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 86 8 16 4 3 2 12 607 28 5 235 37

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.83 0.33 0.67 1.00 0.25 0.25 0.75 0.90 0.28 0.31 0.89 0.84

Hourly flow rate (vph) 104 24 24 4 12 8 16 674 100 16 264 44

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1089 1125 286 1087 1097 724 308 774

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1089 1125 286 1087 1097 724 308 774

tC, single (s) 7.1 6.5 6.2 7.3 6.5 6.2 4.1 4.5

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.7 4.0 3.3 2.2 2.6

p0 queue free % 40 88 97 97 94 98 99 98

cM capacity (veh/h) 174 200 758 150 207 429 1264 695

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 152 24 790 324

Volume Left 104 4 16 16

Volume Right 24 8 100 44

cSH 212 232 1264 695

Volume to Capacity 0.72 0.10 0.01 0.02

Queue Length 95th (ft) 117 9 1 2

Control Delay (s) 55.5 22.3 0.3 0.8

Lane LOS F C A A

Approach Delay (s) 55.5 22.3 0.3 0.8

Approach LOS F C

Intersection Summary

Average Delay 7.3

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 68 210 417 277 0 267

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 11 12 12 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1986 1777 1656 0 0 3261

Flt Permitted 0.950

Satd. Flow (perm) 1986 1777 1656 0 0 3261

Link Speed (mph) 30 30 30

Link Distance (ft) 562 921 599

Travel Time (s) 12.8 20.9 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.81 0.96 0.89 0.93 0.92 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 3% 4% 7% 0% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 84 219 767 0 0 297

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 68 210 417 277 0 267

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.81 0.96 0.89 0.93 0.92 0.90

Hourly flow rate (vph) 84 219 469 298 0 297

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 766 617 469

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 766 617 469

tC, single (s) 6.9 7.0 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 75 49 100

cM capacity (veh/h) 337 430 1104

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 303 766 99 198

Volume Left 84 0 0 0

Volume Right 219 298 0 0

cSH 595 1700 1104 1700

Volume to Capacity 0.51 0.45 0.00 0.12

Queue Length 95th (ft) 72 0 0 0

Control Delay (s) 21.0 0.0 0.0 0.0

Lane LOS C

Approach Delay (s) 21.0 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 55 198 27 639 268 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 11 11 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1779 1695 0 1793 1783 1561

Flt Permitted 0.950 0.998

Satd. Flow (perm) 1779 1695 0 1793 1783 1561

Link Speed (mph) 30 30 30

Link Distance (ft) 595 770 921

Travel Time (s) 13.5 17.5 20.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.61 0.72 0.68 0.83 0.86 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 15% 8% 7% 2% 3% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 90 275 0 810 312 74

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

42: 495 SB Ramp & Route 18 Existing (2012) Conditions AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 116

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 55 198 27 639 268 67

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.61 0.72 0.68 0.83 0.86 0.90

Hourly flow rate (vph) 90 275 40 770 312 74

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1161 312 312

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1161 312 312

tC, single (s) 6.5 6.3 4.2

tC, 2 stage (s)

tF (s) 3.6 3.4 2.3

p0 queue free % 54 62 97

cM capacity (veh/h) 197 715 1221

Direction, Lane # EB 1 NB 1 SB 1 SB 2

Volume Total 365 810 312 74

Volume Left 90 40 0 0

Volume Right 275 0 0 74

cSH 797 1221 1700 1700

Volume to Capacity 0.46 0.03 0.18 0.04

Queue Length 95th (ft) 61 3 0 0

Control Delay (s) 19.3 0.8 0.0 0.0

Lane LOS C A

Approach Delay (s) 19.3 0.8 0.0

Approach LOS C

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

44: Route 44 & 495 NB Ramp Existing (2012) Conditions AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 117

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 64 1115 459 589 2 289

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 13 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1811 1660 0 1364 1794

Flt Permitted 0.996 0.950

Satd. Flow (perm) 0 1811 1660 0 1364 1794

Link Speed (mph) 50 50 30

Link Distance (ft) 833 581 538

Travel Time (s) 11.4 7.9 12.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.71 0.99 0.89 0.82 0.50 0.78

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 8% 6% 11% 50% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1216 1234 0 4 371

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 121.0% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 64 1115 459 589 2 289

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.71 0.99 0.89 0.82 0.50 0.78

Hourly flow rate (vph) 90 1126 516 718 4 371

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 516 2181 875

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 516 2181 875

tC, single (s) 4.2 6.9 6.2

tC, 2 stage (s)

tF (s) 2.3 4.0 3.3

p0 queue free % 91 88 0

cM capacity (veh/h) 1020 33 349

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 1216 1234 375

Volume Left 90 0 4

Volume Right 0 718 371

cSH 1020 1700 352

Volume to Capacity 0.09 0.73 1.06

Queue Length 95th (ft) 7 0 333

Control Delay (s) 2.8 0.0 101.4

Lane LOS A F

Approach Delay (s) 2.8 0.0 101.4

Approach LOS F

Intersection Summary

Average Delay 14.7

Intersection Capacity Utilization 121.0% ICU Level of Service H

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

45: Route 44 & 495 SB Ramp Existing (2012) Conditions AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 119

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 611 157 6 742 44 568

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 13 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1823 0 0 1858 1843 1649

Flt Permitted 0.999 0.950

Satd. Flow (perm) 1823 0 0 1858 1843 1649

Link Speed (mph) 50 50 30

Link Distance (ft) 690 833 502

Travel Time (s) 9.4 11.4 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.91 0.38 0.93 0.73 0.87

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 4% 33% 5% 11% 11%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 852 0 0 814 60 653

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

45: Route 44 & 495 SB Ramp Existing (2012) Conditions AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 120

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 611 157 6 742 44 568

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.91 0.38 0.93 0.73 0.87

Hourly flow rate (vph) 679 173 16 798 60 653

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 679 1595 765

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 679 1595 765

tC, single (s) 4.4 6.5 6.3

tC, 2 stage (s)

tF (s) 2.5 3.6 3.4

p0 queue free % 98 45 0

cM capacity (veh/h) 784 110 389

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 851 814 713

Volume Left 0 16 60

Volume Right 173 0 653

cSH 1700 784 410

Volume to Capacity 0.50 0.02 1.74

Queue Length 95th (ft) 0 2 1099

Control Delay (s) 0.0 0.5 366.1

Lane LOS A F

Approach Delay (s) 0.0 0.5 366.1

Approach LOS F

Intersection Summary

Average Delay 110.0

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 663 20 8 707 15 16 10 34 8 1 63

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 13 12 12 12 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1781 0 0 1854 0 0 1713 0 0 1542 0

Flt Permitted 0.996 0.999 0.988 0.993

Satd. Flow (perm) 0 1781 0 0 1854 0 0 1713 0 0 1542 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 547 743 379 337

Travel Time (s) 9.3 12.7 8.6 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.71 0.95 0.63 0.67 0.97 0.75 0.80 0.63 0.77 0.50 0.25 0.72

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 6% 5% 25% 5% 7% 6% 0% 0% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 786 0 0 761 0 0 80 0 0 108 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 74.6% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 40 663 20 8 707 15 16 10 34 8 1 63

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.71 0.95 0.63 0.67 0.97 0.75 0.80 0.63 0.77 0.50 0.25 0.72

Hourly flow rate (vph) 56 698 32 12 729 20 20 16 44 16 4 88

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 749 730 1679 1599 714 1641 1605 739

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 749 730 1679 1599 714 1641 1605 739

tC, single (s) 4.1 4.3 7.2 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.4 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 98 62 84 90 73 96 79

cM capacity (veh/h) 855 778 53 99 435 60 98 417

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 786 761 80 108

Volume Left 56 12 20 16

Volume Right 32 20 44 88

cSH 855 778 125 208

Volume to Capacity 0.07 0.02 0.64 0.52

Queue Length 95th (ft) 5 1 84 66

Control Delay (s) 1.7 0.4 74.8 39.6

Lane LOS A A F E

Approach Delay (s) 1.7 0.4 74.8 39.6

Approach LOS F E

Intersection Summary

Average Delay 6.9

Intersection Capacity Utilization 74.6% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 631 48 17 701 27 92 11 53 55 10 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 14 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1833 0 0 1855 0 0 1638 0 0 1831 0

Flt Permitted 0.967 0.967 0.717 0.738

Satd. Flow (perm) 0 1776 0 0 1797 0 0 1208 0 0 1386 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 14 7 27 35

Link Speed (mph) 40 40 30 30

Link Distance (ft) 573 780 392 509

Travel Time (s) 9.8 13.3 8.9 11.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.63 0.96 0.75 0.61 0.91 0.75 0.88 0.55 0.88 0.63 0.63 0.84

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 6% 4% 6% 5% 4% 4% 0% 6% 0% 0% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 745 0 0 834 0 0 185 0 0 167 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Split (%) 75.0% 75.0% 0.0% 75.0% 75.0% 0.0% 25.0% 25.0% 0.0% 25.0% 25.0% 0.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 16.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 56.1 56.1 13.8 13.8

Actuated g/C Ratio 0.72 0.72 0.18 0.18

v/c Ratio 0.58 0.64 0.78 0.61

Control Delay 7.8 9.0 49.9 33.1

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 7.8 9.0 49.9 33.1

LOS A A D C

Approach Delay 7.8 9.0 49.9 33.1

Approach LOS A A D C

Queue Length 50th (ft) 157 193 74 59

Queue Length 95th (ft) 246 306 73 73

Internal Link Dist (ft) 493 700 312 429

Turn Bay Length (ft)

Base Capacity (vph) 1282 1296 270 313

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.58 0.64 0.69 0.53

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 77.9

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 14.6 Intersection LOS: B

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     47: Route 44 & Church Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 631 48 17 701 27 92 11 53 55 10 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 13 12 12 13 12 12 11 12 12 14 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.99 0.96 0.95

Flt Protected 1.00 1.00 0.97 0.97

Satd. Flow (prot) 1834 1856 1639 1831

Flt Permitted 0.97 0.97 0.72 0.74

Satd. Flow (perm) 1776 1799 1208 1387

Peak-hour factor, PHF 0.63 0.96 0.75 0.61 0.91 0.75 0.88 0.55 0.88 0.63 0.63 0.84

Adj. Flow (vph) 24 657 64 28 770 36 105 20 60 87 16 64

RTOR Reduction (vph) 0 4 0 0 2 0 0 22 0 0 29 0

Lane Group Flow (vph) 0 741 0 0 832 0 0 163 0 0 138 0

Heavy Vehicles (%) 0% 6% 4% 6% 5% 4% 4% 0% 6% 0% 0% 6%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 56.1 56.1 13.8 13.8

Effective Green, g (s) 56.1 56.1 13.8 13.8

Actuated g/C Ratio 0.72 0.72 0.18 0.18

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1279 1296 214 246

v/s Ratio Prot

v/s Ratio Perm 0.42 c0.46 c0.13 0.10

v/c Ratio 0.58 0.64 0.76 0.56

Uniform Delay, d1 5.2 5.7 30.5 29.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 2.5 14.7 2.9

Delay (s) 7.2 8.1 45.2 32.2

Level of Service A A D C

Approach Delay (s) 7.2 8.1 45.2 32.2

Approach LOS A A D C

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 77.9 Sum of lost time (s) 8.0

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 766 33 17 846 24 18 7 16 1 3 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 16 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 130 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1913 1777 0 1872 0 0 1550 0 0 1634 0

Flt Permitted 0.999 0.999 0.979 0.996

Satd. Flow (perm) 0 1913 1777 0 1872 0 0 1550 0 0 1634 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 821 790 522 477

Travel Time (s) 14.0 13.5 11.9 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.67 0.93 0.69 0.71 0.93 0.75 0.56 0.58 0.50 0.25 0.74 0.53

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 6% 3% 24% 4% 0% 11% 14% 6% 0% 33% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 848 48 0 966 0 0 76 0 0 48 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 766 33 17 846 24 18 7 16 1 3 21

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.67 0.93 0.69 0.71 0.93 0.75 0.56 0.58 0.50 0.25 0.74 0.53

Hourly flow rate (vph) 24 824 48 24 910 32 32 12 32 4 4 40

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 942 871 1887 1861 824 1883 1893 926

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 942 871 1887 1861 824 1883 1893 926

tC, single (s) 4.1 4.3 7.2 6.6 6.3 7.1 6.8 6.2

tC, 2 stage (s)

tF (s) 2.2 2.4 3.6 4.1 3.4 3.5 4.3 3.3

p0 queue free % 97 97 20 81 91 90 93 88

cM capacity (veh/h) 736 688 40 64 367 41 54 329

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 848 48 966 76 48

Volume Left 24 0 24 32 4

Volume Right 0 48 32 32 40

cSH 736 1700 688 71 162

Volume to Capacity 0.03 0.03 0.03 1.08 0.29

Queue Length 95th (ft) 3 0 3 143 29

Control Delay (s) 0.9 0.0 1.1 232.1 36.1

Lane LOS A A F E

Approach Delay (s) 0.8 1.1 232.1 36.1

Approach LOS F E

Intersection Summary

Average Delay 10.7

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 1302 153 15 697 42 353 87 27 90 54 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 10 11 11 11 12 13 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 100 0 175 200 0 175 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3461 1449 0 3278 1459 1770 1856 0 1752 1634 0

Flt Permitted 0.849 0.823 0.244 0.649

Satd. Flow (perm) 0 2944 1449 0 2703 1459 455 1856 0 1197 1634 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 66 56 14 77

Link Speed (mph) 30 30 30 30

Link Distance (ft) 805 1061 855 763

Travel Time (s) 18.3 24.1 19.4 17.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.91 0.54 0.92 0.75 0.87 0.68 0.61 0.75 0.75 0.82

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 4% 4% 13% 6% 7% 2% 1% 4% 3% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1498 168 0 786 56 406 172 0 120 216 0

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 7 4 4 8 8 1 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 8.0 8.0 6.0 6.0 8.0 6.0 8.0

Minimum Split (s) 12.0 14.0 14.0 14.0 14.0 12.0 12.0 14.0 12.0 14.0

Total Split (s) 12.0 68.0 68.0 56.0 56.0 14.0 20.0 38.0 0.0 14.0 32.0 0.0

Total Split (%) 10.0% 56.7% 56.7% 46.7% 46.7% 11.7% 16.7% 31.7% 0.0% 11.7% 26.7% 0.0%

Maximum Green (s) 6.0 62.0 62.0 50.0 50.0 8.0 14.0 32.0 8.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.1 62.1 50.1 64.0 35.0 21.2 22.9 15.0

Actuated g/C Ratio 0.57 0.57 0.46 0.59 0.32 0.19 0.21 0.14

v/c Ratio 0.88 0.20 0.63 0.06 1.29 0.46 0.41 0.74

Control Delay 28.3 8.2 26.3 3.4 181.4 39.6 32.3 44.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 28.3 8.2 26.3 3.4 181.4 39.6 32.3 44.3

LOS C A C A F D C D

Approach Delay 26.2 24.7 139.2 40.0

Approach LOS C C F D

Queue Length 50th (ft) 394 31 214 0 ~296 99 61 94

Queue Length 95th (ft) #638 76 321 12 #464 117 86 132

Internal Link Dist (ft) 725 981 775 683

Turn Bay Length (ft) 100 175 200 175

Base Capacity (vph) 1704 853 1240 880 315 555 293 448

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.88 0.20 0.63 0.06 1.29 0.31 0.41 0.48

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 109.2

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.29

Intersection Signal Delay: 46.3 Intersection LOS: D

Intersection Capacity Utilization 106.7% ICU Level of Service G

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     49: Route 44 & Orchard Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 1302 153 15 697 42 353 87 27 90 54 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 11 11 11 12 13 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.96 1.00 0.90

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3462 1449 3279 1459 1770 1855 1752 1634

Flt Permitted 0.85 1.00 0.82 1.00 0.24 1.00 0.65 1.00

Satd. Flow (perm) 2945 1449 2703 1459 455 1855 1196 1634

Peak-hour factor, PHF 0.90 0.90 0.91 0.54 0.92 0.75 0.87 0.68 0.61 0.75 0.75 0.82

Adj. Flow (vph) 51 1447 168 28 758 56 406 128 44 120 72 144

RTOR Reduction (vph) 0 0 28 0 0 26 0 11 0 0 66 0

Lane Group Flow (vph) 0 1498 140 0 786 30 406 161 0 120 150 0

Heavy Vehicles (%) 7% 4% 4% 13% 6% 7% 2% 1% 4% 3% 6% 4%

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 62.1 62.1 50.1 58.0 35.1 21.2 23.0 15.1

Effective Green, g (s) 62.1 62.1 50.1 58.0 35.1 21.2 23.0 15.1

Actuated g/C Ratio 0.57 0.57 0.46 0.53 0.32 0.19 0.21 0.14

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1703 824 1240 855 315 360 292 226

v/s Ratio Prot c0.05 0.00 c0.17 0.09 0.03 0.09

v/s Ratio Perm c0.45 0.10 0.29 0.02 c0.25 0.06

v/c Ratio 0.88 0.17 0.63 0.03 1.29 0.45 0.41 0.66

Uniform Delay, d1 20.3 11.2 22.6 12.2 33.2 38.8 36.5 44.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.9 0.4 2.5 0.0 151.8 0.9 0.9 7.1

Delay (s) 27.2 11.7 25.0 12.2 185.0 39.7 37.5 51.7

Level of Service C B C B F D D D

Approach Delay (s) 25.6 24.2 141.8 46.6

Approach LOS C C F D

Intersection Summary

HCM Average Control Delay 46.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 109.2 Sum of lost time (s) 12.0

Intersection Capacity Utilization 106.7% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 104 0 153 292 1115 0 0 399 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16 10 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 150 210 0 0 0

Storage Lanes 0 0 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 0 0 1877 1777 1574 3505 0 0 3123 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 0 1877 1777 1574 3505 0 0 3123 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 191 181

Link Speed (mph) 30 30 40 40

Link Distance (ft) 665 690 712 1771

Travel Time (s) 15.1 15.7 12.1 30.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.78 0.92 0.80 0.84 0.92 0.92 0.92 0.91 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 9% 0% 3% 7% 3% 0% 0% 8% 11%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 133 191 348 1212 0 0 702 0

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 8.0

Minimum Split (s) 21.0 21.0 11.0 21.0 21.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 20.0 55.0 0.0 0.0 35.0 0.0

Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 0.0% 25.0% 68.8% 0.0% 0.0% 43.8% 0.0%

Maximum Green (s) 20.0 20.0 15.0 50.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.2 80.0 23.8 58.8 30.0

Actuated g/C Ratio 0.14 1.00 0.30 0.74 0.38

v/c Ratio 0.51 0.11 0.74 0.47 0.55

Control Delay 38.0 0.1 28.6 7.6 16.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 38.0 0.1 28.6 7.6 16.1

LOS D A C A B

Approach Delay 15.7 12.3 16.1

Approach LOS B B B

Queue Length 50th (ft) 63 0 138 187 103

Queue Length 95th (ft) 110 0 m#253 324 155

Internal Link Dist (ft) 585 610 632 1691

Turn Bay Length (ft) 150 210

Base Capacity (vph) 469 1777 468 2575 1284

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.28 0.11 0.74 0.47 0.55

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 13.7 Intersection LOS: B

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     50: 495 NB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 104 0 153 292 1115 0 0 399 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16 10 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1877 1777 1574 3505 3121

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1877 1777 1574 3505 3121

Peak-hour factor, PHF 0.92 0.92 0.92 0.78 0.92 0.80 0.84 0.92 0.92 0.92 0.91 0.94

Adj. Flow (vph) 0 0 0 133 0 191 348 1212 0 0 438 264

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 113 0

Lane Group Flow (vph) 0 0 0 0 133 191 348 1212 0 0 589 0

Heavy Vehicles (%) 0% 0% 0% 9% 0% 3% 7% 3% 0% 0% 8% 11%

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Actuated Green, G (s) 11.2 80.0 23.8 58.8 30.0

Effective Green, g (s) 11.2 80.0 23.8 58.8 30.0

Actuated g/C Ratio 0.14 1.00 0.30 0.73 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 263 1777 468 2576 1170

v/s Ratio Prot c0.07 c0.22 c0.35 0.19

v/s Ratio Perm 0.11

v/c Ratio 0.51 0.11 0.74 0.47 0.50

Uniform Delay, d1 31.8 0.0 25.3 4.3 19.3

Progression Factor 1.00 1.00 0.74 1.52 1.00

Incremental Delay, d2 1.5 0.1 4.0 0.4 1.5

Delay (s) 33.4 0.1 22.8 6.9 20.8

Level of Service C A C A C

Approach Delay (s) 0.0 13.8 10.5 20.8

Approach LOS A B B C

Intersection Summary

HCM Average Control Delay 13.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 285 0 187 0 0 0 0 1122 267 69 434 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 16 12 12 12 12 12 12 10 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 200 0

Storage Lanes 0 1 0 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1894 1679 0 0 0 0 3378 0 1532 3343 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 1894 1679 0 0 0 0 3378 0 1532 3343 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 209 49

Link Speed (mph) 30 30 40 40

Link Distance (ft) 680 686 1368 712

Travel Time (s) 15.5 15.6 23.3 12.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.92 0.88 0.92 0.92 0.92 0.92 0.94 0.94 0.96 0.94 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 0% 9% 0% 0% 0% 0% 3% 7% 10% 8% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 320 212 0 0 0 0 1478 0 72 462 0

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Detector Phase 4 4 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 21.0 21.0 21.0 9.0 21.0

Total Split (s) 25.0 25.0 0.0 0.0 0.0 0.0 0.0 43.0 0.0 12.0 55.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 15.0% 68.8% 0.0%

Maximum Green (s) 20.0 20.0 38.0 7.0 50.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 17.4 80.0 42.6 7.2 52.6

Actuated g/C Ratio 0.22 1.00 0.53 0.09 0.66

v/c Ratio 0.78 0.13 0.81 0.53 0.21

Control Delay 42.9 0.2 21.5 53.3 1.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 42.9 0.2 21.5 53.3 1.2

LOS D A C D A

Approach Delay 25.8 21.5 8.2

Approach LOS C C A

Queue Length 50th (ft) 149 0 332 28 7

Queue Length 95th (ft) 231 0 #492 m#60 8

Internal Link Dist (ft) 600 606 1288 632

Turn Bay Length (ft) 150 200

Base Capacity (vph) 474 1679 1822 142 2200

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.68 0.13 0.81 0.51 0.21

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 24 (30%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 19.6 Intersection LOS: B

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: 495 SB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 285 0 187 0 0 0 0 1122 267 69 434 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 16 12 12 12 12 12 12 10 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1894 1679 3379 1532 3343

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1894 1679 3379 1532 3343

Peak-hour factor, PHF 0.89 0.92 0.88 0.92 0.92 0.92 0.92 0.94 0.94 0.96 0.94 0.92

Adj. Flow (vph) 320 0 212 0 0 0 0 1194 284 72 462 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 24 0 0 0 0

Lane Group Flow (vph) 0 320 212 0 0 0 0 1454 0 72 462 0

Heavy Vehicles (%) 8% 0% 9% 0% 0% 0% 0% 3% 7% 10% 8% 0%

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 17.4 80.0 41.6 6.0 52.6

Effective Green, g (s) 17.4 80.0 41.6 6.0 52.6

Actuated g/C Ratio 0.22 1.00 0.52 0.08 0.66

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 412 1679 1757 115 2198

v/s Ratio Prot c0.43 c0.05 0.14

v/s Ratio Perm 0.17 0.13

v/c Ratio 0.78 0.13 0.83 0.63 0.21

Uniform Delay, d1 29.5 0.0 16.2 35.9 5.4

Progression Factor 1.00 1.00 1.00 1.15 0.17

Incremental Delay, d2 8.9 0.2 4.6 9.1 0.2

Delay (s) 38.4 0.2 20.8 50.4 1.1

Level of Service D A C D A

Approach Delay (s) 23.1 0.0 20.8 7.7

Approach LOS C A C A

Intersection Summary

HCM Average Control Delay 18.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



Lanes, Volumes, Timings Project First Light - Taunton

52: Route 104 & Route 24 NB Ramp Existing (2012) Conditions AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 137

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 431 167 359 867 51 553

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 125 0 0 250

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1792 1538 0 3394 1967 1760

Flt Permitted 0.654 0.950

Satd. Flow (perm) 1792 1538 0 2256 1967 1760

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 113 621

Link Speed (mph) 40 40 30

Link Distance (ft) 1056 1116 739

Travel Time (s) 18.0 19.0 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.80 0.74 0.75 0.91 0.88 0.87

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 5% 8% 3% 4% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 539 226 0 1432 58 636

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 13.0 21.0 24.0

Total Split (s) 40.0 0.0 15.0 55.0 25.0 0.0

Total Split (%) 50.0% 0.0% 18.8% 68.8% 31.3% 0.0%

Maximum Green (s) 35.0 10.0 50.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max None C-Max None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBT EBR WBL WBT NBL NBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 68.6 80.0 68.6 8.6 80.0

Actuated g/C Ratio 0.86 1.00 0.86 0.11 1.00

v/c Ratio 0.35 0.15 0.74 0.27 0.36

Control Delay 2.4 0.2 8.3 36.0 0.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 2.4 0.2 8.3 36.0 0.6

LOS A A A D A

Approach Delay 1.7 8.3 3.5

Approach LOS A A A

Queue Length 50th (ft) 79 0 172 27 0

Queue Length 95th (ft) 49 0 333 59 0

Internal Link Dist (ft) 976 1036 659

Turn Bay Length (ft) 125 250

Base Capacity (vph) 1536 1538 1934 492 1760

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.35 0.15 0.74 0.12 0.36

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 32 (40%), Referenced to phase 4:EBT and 8:WBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 5.4 Intersection LOS: A

Intersection Capacity Utilization 76.2% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     52: Route 104 & Route 24 NB Ramp
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 431 167 359 867 51 553

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 4.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.98 0.95 1.00

Satd. Flow (prot) 1792 1538 3392 1967 1760

Flt Permitted 1.00 1.00 0.65 0.95 1.00

Satd. Flow (perm) 1792 1538 2257 1967 1760

Peak-hour factor, PHF 0.80 0.74 0.75 0.91 0.88 0.87

Adj. Flow (vph) 539 226 479 953 58 636

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 539 226 0 1432 58 636

Heavy Vehicles (%) 6% 5% 8% 3% 4% 4%

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Actuated Green, G (s) 64.6 80.0 64.6 5.4 80.0

Effective Green, g (s) 64.6 80.0 64.6 5.4 80.0

Actuated g/C Ratio 0.81 1.00 0.81 0.07 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1447 1538 1823 133 1760

v/s Ratio Prot 0.30 0.03

v/s Ratio Perm 0.15 c0.63 c0.36

v/c Ratio 0.37 0.15 0.79 0.44 0.36

Uniform Delay, d1 2.1 0.0 4.1 35.8 0.0

Progression Factor 0.73 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.2 2.3 2.3 0.6

Delay (s) 2.2 0.2 6.4 38.1 0.6

Level of Service A A A D A

Approach Delay (s) 1.6 6.4 3.7

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 4.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 76.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Lane Configurations

Volume (vph) 37 463 208 715 135 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 200

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1789 1792 1553 1912 1743

Flt Permitted 0.963 0.950

Satd. Flow (perm) 0 1730 1792 1553 1912 1743

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 803 88

Link Speed (mph) 40 40 30

Link Distance (ft) 769 1056 605

Travel Time (s) 13.1 18.0 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.77 0.74 0.83 0.89 0.77 0.65

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 6% 6% 4% 7% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 674 251 803 175 88

Turn Type Perm Free Free

Protected Phases 4 8 6 9

Permitted Phases 4 Free Free

Detector Phase 4 4 8 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 20.0

Total Split (s) 35.0 35.0 35.0 0.0 25.0 0.0 20.0

Total Split (%) 43.8% 43.8% 43.8% 0.0% 31.3% 0.0% 25%

Maximum Green (s) 30.0 30.0 30.0 20.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max C-Max None None

Walk Time (s) 5.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s) 53.6 53.6 80.0 12.6 80.0

Actuated g/C Ratio 0.67 0.67 1.00 0.16 1.00

v/c Ratio 0.58 0.21 0.52 0.58 0.05

Control Delay 13.7 8.5 0.9 38.5 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.7 8.5 0.9 38.5 0.1

LOS B A A D A

Approach Delay 13.7 2.7 25.6

Approach LOS B A C

Queue Length 50th (ft) 128 32 0 82 0

Queue Length 95th (ft) 336 m101 0 112 0

Internal Link Dist (ft) 689 976 525

Turn Bay Length (ft) 200

Base Capacity (vph) 1159 1201 1553 478 1743

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.58 0.21 0.52 0.37 0.05

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 25 (31%), Referenced to phase 4:EBTL and 8:WBT, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 9.5 Intersection LOS: A

Intersection Capacity Utilization 57.3% ICU Level of Service B

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     53: Route 104 & Route 24 SB Ramp
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 37 463 208 715 135 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 5.0 4.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1790 1792 1553 1912 1743

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1730 1792 1553 1912 1743

Peak-hour factor, PHF 0.77 0.74 0.83 0.89 0.77 0.65

Adj. Flow (vph) 48 626 251 803 175 88

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 674 251 803 175 88

Heavy Vehicles (%) 3% 6% 6% 4% 7% 5%

Turn Type Perm Free Free

Protected Phases 4 8 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 49.6 49.6 80.0 12.6 80.0

Effective Green, g (s) 49.6 49.6 80.0 12.6 80.0

Actuated g/C Ratio 0.62 0.62 1.00 0.16 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1073 1111 1553 301 1743

v/s Ratio Prot 0.14 0.09

v/s Ratio Perm c0.39 c0.52 0.05

v/c Ratio 0.63 0.23 0.52 0.58 0.05

Uniform Delay, d1 9.5 6.7 0.0 31.3 0.0

Progression Factor 1.00 1.06 1.00 1.00 1.00

Incremental Delay, d2 2.8 0.3 0.9 2.8 0.1

Delay (s) 12.2 7.5 0.9 34.1 0.1

Level of Service B A A C A

Approach Delay (s) 12.2 2.5 22.7

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 8.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 57.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 59 339 101 88 27 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 15 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1833 0 0 1979 1967 1538

Flt Permitted 0.974 0.950

Satd. Flow (perm) 1833 0 0 1979 1967 1538

Link Speed (mph) 35 35 30

Link Distance (ft) 1432 769 456

Travel Time (s) 27.9 15.0 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.93 0.81 0.81 0.70 0.58

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 1% 5% 4% 19%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 444 0 0 234 39 36

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 47.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 59 339 101 88 27 21

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.75 0.93 0.81 0.81 0.70 0.58

Hourly flow rate (vph) 79 365 125 109 39 36

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 79 619 261

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 79 619 261

tC, single (s) 4.1 6.4 6.4

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 92 91 95

cM capacity (veh/h) 1526 412 738

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 443 233 75

Volume Left 0 125 39

Volume Right 365 0 36

cSH 1700 1526 799

Volume to Capacity 0.26 0.08 0.09

Queue Length 95th (ft) 0 7 8

Control Delay (s) 0.0 4.4 12.5

Lane LOS A B

Approach Delay (s) 0.0 4.4 12.5

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 47.6% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

55: Paddleford Street & Route 24 SB Ramp Existing (2012) Conditions AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 145

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 43 383 77 38 15 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 15 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 2059 1893 0 1930 1711

Flt Permitted 0.994 0.950

Satd. Flow (perm) 0 2059 1893 0 1930 1711

Link Speed (mph) 35 35 30

Link Distance (ft) 663 1432 367

Travel Time (s) 12.9 27.9 8.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.83 0.92 0.65 0.58 0.75 0.79

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 8% 0% 6% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 468 184 0 20 113

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 39.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 43 383 77 38 15 89

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.83 0.92 0.65 0.58 0.75 0.79

Hourly flow rate (vph) 52 416 118 66 20 113

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 118 671 151

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 118 671 151

tC, single (s) 4.1 6.5 6.3

tC, 2 stage (s)

tF (s) 2.2 3.6 3.4

p0 queue free % 97 95 87

cM capacity (veh/h) 1482 401 882

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 468 184 133

Volume Left 52 0 20

Volume Right 0 66 113

cSH 1482 1700 1039

Volume to Capacity 0.03 0.11 0.13

Queue Length 95th (ft) 3 0 11

Control Delay (s) 1.1 0.0 10.4

Lane LOS A B

Approach Delay (s) 1.1 0.0 10.4

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 39.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 294 125 43 0 0 129 28 66 0 144 142 488

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3402 0 0 0 1693 0 3480 0 0 3471 1599

Flt Permitted 0.971 0.774 0.773

Satd. Flow (perm) 0 3402 0 0 0 1693 0 2743 0 0 2749 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 680 567

Link Speed (mph) 30 35 40 40

Link Distance (ft) 352 379 503 527

Travel Time (s) 8.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.69 0.88 0.92 0.92 0.93 0.59 0.84 0.92 0.85 0.84 0.86

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 2% 0% 0% 10% 0% 3% 0% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 572 0 0 0 139 0 126 0 0 338 567

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.6 30.1 10.3 10.3 10.3

Actuated g/C Ratio 0.32 1.00 0.34 0.34 0.34

v/c Ratio 0.52 0.08 0.13 0.36 0.62

Control Delay 10.5 0.1 7.4 8.8 4.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.5 0.1 7.4 8.8 4.4

LOS B A A A A

Approach Delay 10.5 7.4 6.0

Approach LOS B A A

Queue Length 50th (ft) 33 0 6 18 0

Queue Length 95th (ft) 53 0 16 39 33

Internal Link Dist (ft) 272 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 2998 1693 2743 2749 1599

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.19 0.08 0.05 0.12 0.35

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 30.1

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 7.1 Intersection LOS: A

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 294 125 43 0 0 129 28 66 0 144 142 488

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.99 0.86 1.00 1.00 0.85

Flt Protected 0.97 1.00 0.98 0.98 1.00

Satd. Flow (prot) 3403 1693 3478 3470 1599

Flt Permitted 0.97 1.00 0.77 0.77 1.00

Satd. Flow (perm) 3403 1693 2744 2750 1599

Peak-hour factor, PHF 0.86 0.69 0.88 0.92 0.92 0.93 0.59 0.84 0.92 0.85 0.84 0.86

Adj. Flow (vph) 342 181 49 0 0 139 47 79 0 169 169 567

RTOR Reduction (vph) 0 8 0 0 0 0 0 0 0 0 0 372

Lane Group Flow (vph) 0 564 0 0 0 139 0 126 0 0 338 195

Heavy Vehicles (%) 2% 1% 2% 0% 0% 10% 0% 3% 0% 1% 2% 1%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 9.6 29.9 10.3 10.3 10.3

Effective Green, g (s) 9.6 29.9 10.3 10.3 10.3

Actuated g/C Ratio 0.32 1.00 0.34 0.34 0.34

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1093 1693 945 947 551

v/s Ratio Prot

v/s Ratio Perm 0.17 0.08 0.05 c0.12 0.12

v/c Ratio 0.52 0.08 0.13 0.36 0.35

Uniform Delay, d1 8.3 0.0 6.7 7.3 7.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.0 0.1 0.1

Delay (s) 8.4 0.1 6.8 7.4 7.5

Level of Service A A A A A

Approach Delay (s) 8.4 0.1 6.8 7.4

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 29.9 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 94 7 18 64 63 0 224 293 251 264 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3506 0 1805 1900 1711 0 3198 0 3433 1812 0

Flt Permitted 0.815 0.625 0.950

Satd. Flow (perm) 0 2916 0 1188 1900 1711 0 3198 0 3433 1812 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 86 314 22

Link Speed (mph) 30 30 30 30

Link Distance (ft) 485 429 432 604

Travel Time (s) 11.0 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.76 0.88 0.58 0.75 0.78 0.73 0.92 0.79 0.87 0.93 0.92 0.84

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 202 0 24 82 86 0 621 0 270 381 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 46.0 46.0 0.0 15.0 61.0 0.0

Total Split (%) 22.7% 22.7% 0.0% 22.7% 22.7% 22.7% 41.8% 41.8% 0.0% 13.6% 55.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 41.0 41.0 10.0 56.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.1 9.1 9.1 9.1 11.1 9.5 25.6

Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.25 0.21 0.57

v/c Ratio 0.34 0.10 0.21 0.21 0.60 0.37 0.36

Control Delay 17.6 17.0 17.5 6.4 9.9 17.8 6.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 17.6 17.0 17.5 6.4 9.9 17.8 6.1

LOS B B B A A B A

Approach Delay 17.6 12.5 9.9 10.9

Approach LOS B B A B

Queue Length 50th (ft) 23 5 18 0 34 30 39

Queue Length 95th (ft) 48 17 42 17 57 65 87

Internal Link Dist (ft) 405 349 352 524

Turn Bay Length (ft) 260 200 270

Base Capacity (vph) 1319 536 857 819 2953 774 1812

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.15 0.04 0.10 0.11 0.21 0.35 0.21

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 44.8

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 11.5 Intersection LOS: B

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 94 7 18 64 63 0 224 293 251 264 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 0.99 1.00 1.00 0.85 0.92 1.00 0.96

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3506 1805 1900 1711 3196 3433 1812

Flt Permitted 0.82 0.62 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2917 1187 1900 1711 3196 3433 1812

Peak-hour factor, PHF 0.76 0.88 0.58 0.75 0.78 0.73 0.92 0.79 0.87 0.93 0.92 0.84

Adj. Flow (vph) 83 107 12 24 82 86 0 284 337 270 287 94

RTOR Reduction (vph) 0 4 0 0 0 68 0 236 0 0 9 0

Lane Group Flow (vph) 0 198 0 24 82 18 0 385 0 270 372 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 9.1 9.1 9.1 9.1 11.1 9.5 25.6

Effective Green, g (s) 9.1 9.1 9.1 9.1 11.1 9.5 25.6

Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.25 0.21 0.57

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 594 242 387 348 794 730 1038

v/s Ratio Prot 0.04 c0.12 0.08 c0.21

v/s Ratio Perm c0.07 0.02 0.01

v/c Ratio 0.33 0.10 0.21 0.05 0.48 0.37 0.36

Uniform Delay, d1 15.2 14.5 14.8 14.3 14.4 15.0 5.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 0.3 0.1 0.5 0.3 0.2

Delay (s) 15.5 14.6 15.1 14.4 14.8 15.4 5.3

Level of Service B B B B B B A

Approach Delay (s) 15.5 14.7 14.8 9.5

Approach LOS B B B A

Intersection Summary

HCM Average Control Delay 12.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 44.7 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 1 103 103 1 27 69 253 28 24 388 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 100 0

Storage Lanes 0 1 0 1 0 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1685 1599 0 1688 1495 0 1797 1357 1544 1833 0

Flt Permitted 0.955 0.954 0.989 0.950

Satd. Flow (perm) 0 1685 1599 0 1688 1495 0 1797 1357 1544 1833 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 401

Travel Time (s) 7.4 10.8 13.7 9.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.25 0.85 0.67 0.25 0.72 0.80 0.89 0.68 0.48 0.89 0.59

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 100% 1% 5% 100% 8% 13% 2% 19% 13% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 69 121 0 158 38 0 370 41 50 517 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 62.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 56 1 103 103 1 27 69 253 28 24 388 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.86 0.25 0.85 0.67 0.25 0.72 0.80 0.89 0.68 0.48 0.89 0.59

Hourly flow rate (vph) 65 4 121 154 4 38 86 284 41 50 436 81

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 604

pX, platoon unblocked

vC, conflicting volume 1073 1075 477 1116 1074 284 517 325

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1073 1075 477 1116 1074 284 517 325

tC, single (s) 7.1 7.5 6.2 7.1 7.5 6.3 4.2 4.2

tC, 2 stage (s)

tF (s) 3.5 4.9 3.3 3.5 4.9 3.4 2.3 2.3

p0 queue free % 61 97 79 0 97 95 91 96

cM capacity (veh/h) 166 130 590 128 130 741 995 1175

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 69 121 158 38 371 41 50 517

Volume Left 65 0 154 0 86 0 50 0

Volume Right 0 121 0 38 0 41 0 81

cSH 163 590 128 741 995 1700 1175 1700

Volume to Capacity 0.42 0.21 1.23 0.05 0.09 0.02 0.04 0.30

Queue Length 95th (ft) 47 19 244 4 7 0 3 0

Control Delay (s) 42.3 12.7 220.3 10.1 2.8 0.0 8.2 0.0

Lane LOS E B F B A A

Approach Delay (s) 23.4 180.0 2.5 0.7

Approach LOS C F

Intersection Summary

Average Delay 30.1

Intersection Capacity Utilization 62.9% ICU Level of Service B

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 790 965 212 1999

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1844 3574 1553 1678 3505

Flt Permitted 0.950

Satd. Flow (perm) 0 1844 3574 1553 1678 3505

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 529 815

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.84 0.95 0.98 0.80 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 289 832 985 265 2082

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 58.7 27.5 58.7 20.5 58.7

Actuated g/C Ratio 1.00 0.47 1.00 0.35 1.00

v/c Ratio 0.16 0.50 0.63 0.45 0.59

Control Delay 0.2 12.1 2.0 19.2 0.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 12.1 2.0 19.2 0.7

LOS A B A B A

Approach Delay 6.6 2.8

Approach LOS A A

Queue Length 50th (ft) 0 92 0 68 0

Queue Length 95th (ft) 0 180 0 143 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1844 2686 1553 916 3505

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.16 0.31 0.63 0.29 0.59

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 58.7

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 4.2 Intersection LOS: A

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 790 965 212 1999

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1844 3574 1553 1678 3505

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1844 3574 1553 1678 3505

Peak-hour factor, PHF 0.92 0.84 0.95 0.98 0.80 0.96

Adj. Flow (vph) 0 289 832 985 265 2082

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 289 832 985 265 2082

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 58.0 27.5 58.0 20.5 58.0

Effective Green, g (s) 58.0 27.5 58.0 20.5 58.0

Actuated g/C Ratio 1.00 0.47 1.00 0.35 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1844 1695 1553 593 3505

v/s Ratio Prot 0.23 0.16 0.59

v/s Ratio Perm 0.16 c0.63

v/c Ratio 0.16 0.49 0.63 0.45 0.59

Uniform Delay, d1 0.0 10.5 0.0 14.4 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 2.0 0.2 0.2

Delay (s) 0.2 10.5 2.0 14.6 0.2

Level of Service A B A B A

Approach Delay (s) 0.2 5.9 1.8

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 3.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 58.0 Sum of lost time (s) 0.0

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 240 1200 198 832 1011 362

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2006 2760 1787 3574 3406 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 2006 2760 1787 3574 3406 0

Right Turn on Red No Yes

Satd. Flow (RTOR) 48

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1127

Travel Time (s) 14.1 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.96 0.86 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 261 1250 230 876 1445 0

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Detector Phase 3 3 2 1 2 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0

Minimum Split (s) 17.0 13.0 15.0

Total Split (s) 45.0 70.0 25.0 64.0 39.0 0.0

Total Split (%) 41.3% 64.2% 22.9% 58.7% 35.8% 0.0%

Maximum Green (s) 40.0 20.0 34.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0

Minimum Gap (s) 4.0 3.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 36.5 59.2 17.7 56.9 34.2

Actuated g/C Ratio 0.35 0.57 0.17 0.55 0.33

v/c Ratio 0.37 0.79 0.75 0.45 1.25

Control Delay 26.9 21.5 57.7 15.2 150.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 26.9 21.5 57.7 15.2 150.3

LOS C C E B F

Approach Delay 22.4 24.0 150.3

Approach LOS C C F

Queue Length 50th (ft) 131 343 152 186 ~681

Queue Length 95th (ft) 201 442 226 236 #821

Internal Link Dist (ft) 542 735 1047

Turn Bay Length (ft) 250 100

Base Capacity (vph) 780 1678 347 2049 1157

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.33 0.74 0.66 0.43 1.25

Intersection Summary

Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 103.5

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.25

Intersection Signal Delay: 68.3 Intersection LOS: E

Intersection Capacity Utilization 89.8% ICU Level of Service E

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 240 1200 198 832 1011 362

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2006 2760 1787 3574 3408

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2006 2760 1787 3574 3408

Peak-hour factor, PHF 0.92 0.96 0.86 0.95 0.95 0.95

Adj. Flow (vph) 261 1250 230 876 1064 381

RTOR Reduction (vph) 0 0 0 0 32 0

Lane Group Flow (vph) 261 1250 230 876 1413 0

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Actuated Green, G (s) 36.5 59.2 17.7 56.9 34.2

Effective Green, g (s) 36.5 59.2 17.7 56.9 34.2

Actuated g/C Ratio 0.35 0.57 0.17 0.55 0.33

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0

Lane Grp Cap (vph) 708 1580 306 1967 1127

v/s Ratio Prot 0.13 c0.45 0.13 0.25 c0.41

v/s Ratio Perm

v/c Ratio 0.37 0.79 0.75 0.45 1.25

Uniform Delay, d1 24.9 17.3 40.8 13.8 34.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 2.8 10.0 0.2 121.6

Delay (s) 25.3 20.1 50.7 14.1 156.2

Level of Service C C D B F

Approach Delay (s) 21.0 21.7 156.2

Approach LOS C C F

Intersection Summary

HCM Average Control Delay 69.3 HCM Level of Service E

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 103.4 Sum of lost time (s) 10.0

Intersection Capacity Utilization 89.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 338 111 13 368 148 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 15 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1875 0 0 2054 1695 0

Flt Permitted 0.998 0.955

Satd. Flow (perm) 1875 0 0 2054 1695 0

Link Speed (mph) 30 30 30

Link Distance (ft) 2221 1519 1352

Travel Time (s) 50.5 34.5 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.79 0.81 0.92 0.84 0.75

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 15% 1% 2% 11%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 504 0 0 416 188 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 45.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 338 111 13 368 148 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.79 0.81 0.92 0.84 0.75

Hourly flow rate (vph) 363 141 16 400 176 12

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 504 866 434

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 504 866 434

tC, single (s) 4.2 6.4 6.3

tC, 2 stage (s)

tF (s) 2.3 3.5 3.4

p0 queue free % 98 45 98

cM capacity (veh/h) 997 319 604

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 504 416 188

Volume Left 0 16 176

Volume Right 141 0 12

cSH 1700 997 328

Volume to Capacity 0.30 0.02 0.57

Queue Length 95th (ft) 0 1 84

Control Delay (s) 0.0 0.5 29.7

Lane LOS A D

Approach Delay (s) 0.0 0.5 29.7

Approach LOS D

Intersection Summary

Average Delay 5.2

Intersection Capacity Utilization 45.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 59 269 5 15 367 143 5 14 14 189 14 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 14 12 12 13 12 12 13 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2079 0 0 1918 0 0 1831 0 0 1827 0

Flt Permitted 0.991 0.998 0.991 0.967

Satd. Flow (perm) 0 2079 0 0 1918 0 0 1831 0 0 1827 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 686 2221 438 898

Travel Time (s) 15.6 50.5 10.0 20.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.84 0.89 0.31 0.75 0.92 0.85 0.42 0.58 0.50 0.84 0.50 0.72

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 1% 0% 0% 2% 0% 0% 0% 0% 1% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 388 0 0 587 0 0 64 0 0 327 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 59 269 5 15 367 143 5 14 14 189 14 53

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.84 0.89 0.31 0.75 0.92 0.85 0.42 0.58 0.50 0.84 0.50 0.72

Hourly flow rate (vph) 70 302 16 20 399 168 12 24 28 225 28 74

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 567 318 1061 1058 310 1014 982 483

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 567 318 1061 1058 310 1014 982 483

tC, single (s) 4.2 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 98 92 88 96 0 88 87

cM capacity (veh/h) 980 1253 151 207 735 179 229 588

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 389 587 64 327

Volume Left 70 20 12 225

Volume Right 16 168 28 74

cSH 980 1253 274 217

Volume to Capacity 0.07 0.02 0.23 1.51

Queue Length 95th (ft) 6 1 22 497

Control Delay (s) 2.3 0.5 22.1 291.5

Lane LOS A A C F

Approach Delay (s) 2.3 0.5 22.1 291.5

Approach LOS C F

Intersection Summary

Average Delay 71.6

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 59 163 173 824 1168 98

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1745 1516 1736 1900 3499 0

Flt Permitted 0.950 0.155

Satd. Flow (perm) 1745 1516 283 1900 3499 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 64 26

Link Speed (mph) 30 40 40

Link Distance (ft) 504 1127 984

Travel Time (s) 11.5 19.2 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.57 0.86 0.93 0.90 0.96 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 4% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 104 190 186 916 1328 0

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Detector Phase 4 4 2 2 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0

Total Split (s) 21.0 21.0 40.0 40.0 40.0 0.0

Total Split (%) 34.4% 34.4% 65.6% 65.6% 65.6% 0.0%

Maximum Green (s) 16.0 16.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.6 11.6 35.0 35.0 35.0

Actuated g/C Ratio 0.20 0.20 0.62 0.62 0.62

v/c Ratio 0.29 0.53 1.06 0.78 0.61

Control Delay 21.2 19.1 106.6 15.2 8.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 21.2 19.1 106.6 15.2 8.3

LOS C B F B A

Approach Delay 19.8 30.6 8.3

Approach LOS B C A

Queue Length 50th (ft) 30 37 ~58 173 106

Queue Length 95th (ft) 39 82 #134 #493 213

Internal Link Dist (ft) 424 1047 904

Turn Bay Length (ft)

Base Capacity (vph) 494 474 175 1176 2175

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.21 0.40 1.06 0.78 0.61

Intersection Summary

Area Type: Other

Cycle Length: 61

Actuated Cycle Length: 56.6

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.06

Intersection Signal Delay: 18.6 Intersection LOS: B

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     9: Mozzone Boulevard & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 59 163 173 824 1168 98

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1745 1516 1736 1900 3501

Flt Permitted 0.95 1.00 0.16 1.00 1.00

Satd. Flow (perm) 1745 1516 283 1900 3501

Peak-hour factor, PHF 0.57 0.86 0.93 0.90 0.96 0.88

Adj. Flow (vph) 104 190 186 916 1217 111

RTOR Reduction (vph) 0 51 0 0 10 0

Lane Group Flow (vph) 104 139 186 916 1318 0

Heavy Vehicles (%) 0% 3% 4% 0% 2% 0%

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 11.6 11.6 35.1 35.1 35.1

Effective Green, g (s) 11.6 11.6 35.1 35.1 35.1

Actuated g/C Ratio 0.20 0.20 0.62 0.62 0.62

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 357 310 175 1176 2167

v/s Ratio Prot 0.06 0.48 0.38

v/s Ratio Perm c0.09 c0.66

v/c Ratio 0.29 0.45 1.06 0.78 0.61

Uniform Delay, d1 19.1 19.7 10.8 7.9 6.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 1.0 85.7 3.3 0.5

Delay (s) 19.5 20.8 96.5 11.3 7.1

Level of Service B C F B A

Approach Delay (s) 20.3 25.7 7.1

Approach LOS C C A

Intersection Summary

HCM Average Control Delay 16.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 56.7 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 17 3 88 16 2 22 44 823 29 14 1172 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1795 0 0 1725 1538 0 3581 0 0 3499 0

Flt Permitted 0.990 0.957 0.998 0.999

Satd. Flow (perm) 0 1795 0 0 1725 1538 0 3581 0 0 3499 0

Link Speed (mph) 30 30 40 40

Link Distance (ft) 231 380 984 590

Travel Time (s) 5.3 8.6 16.8 10.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.61 0.38 0.90 0.44 0.50 0.38 0.90 0.91 0.78 0.50 0.98 0.80

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 6% 0% 5% 0% 0% 0% 0% 2% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 134 0 0 40 58 0 990 0 0 1314 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 76.3% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 3 88 16 2 22 44 823 29 14 1172 72

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.61 0.38 0.90 0.44 0.50 0.38 0.90 0.91 0.78 0.50 0.98 0.80

Hourly flow rate (vph) 28 8 98 36 4 58 49 904 37 28 1196 90

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 984 590

pX, platoon unblocked 0.76 0.76 0.76 0.76 0.76 0.76

vC, conflicting volume 1907 2336 643 1776 2363 471 1286 942

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1567 2130 0 1396 2164 471 753 942

tC, single (s) 7.5 6.5 6.9 7.6 6.5 7.0 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.6 4.0 3.3 2.2 2.2

p0 queue free % 36 77 88 26 88 89 93 96

cM capacity (veh/h) 43 34 830 49 32 531 661 736

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 134 40 58 501 489 626 688

Volume Left 28 36 0 49 0 28 0

Volume Right 98 0 58 0 37 0 90

cSH 134 47 531 661 1700 736 1700

Volume to Capacity 0.99 0.86 0.11 0.07 0.29 0.04 0.40

Queue Length 95th (ft) 175 87 9 6 0 3 0

Control Delay (s) 139.6 225.0 12.6 2.1 0.0 1.0 0.0

Lane LOS F F B A A

Approach Delay (s) 139.6 99.9 1.0 0.5

Approach LOS F F

Intersection Summary

Average Delay 11.9

Intersection Capacity Utilization 76.3% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

11: Erika Drive & County Street (Route 140) Existing (2012) Conditions PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 26

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 257 2 219 1 0 1 207 687 0 1 1026 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 11 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 145 0 0 320 0 0 140

Storage Lanes 1 1 0 0 1 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1698 1705 1599 0 1728 0 1745 3574 0 0 3526 1599

Flt Permitted 0.950 0.954 0.976 0.144 0.953

Satd. Flow (perm) 1698 1705 1599 0 1728 0 264 3574 0 0 3361 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 238 4 114

Link Speed (mph) 30 30 40 35

Link Distance (ft) 415 176 590 397

Travel Time (s) 9.4 4.0 10.1 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.50 0.92 0.25 0.92 0.25 0.83 0.90 0.92 0.25 0.98 0.81

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 0% 1% 0% 100% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 49%

Lane Group Flow (vph) 152 151 238 0 8 0 249 763 0 0 1051 306

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Detector Phase 8 8 8 4 4 1 6 2 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 6.0 5.0 5.0 6.0 20.0 20.0 20.0 20.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 30.0 30.0 40.0 12.0 12.0 0.0 40.0 90.0 0.0 50.0 50.0 50.0

Total Split (%) 18.9% 18.9% 25.2% 7.5% 7.5% 0.0% 25.2% 56.6% 0.0% 31.4% 31.4% 31.4%

Maximum Green (s) 24.0 24.0 35.0 6.0 6.0 35.0 84.0 44.0 44.0 44.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 5.0 6.0 6.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min Min Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 17%

Maximum Green (s) 24.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 13.7 13.7 34.3 5.5 67.5 66.4 46.9 46.9

Actuated g/C Ratio 0.14 0.14 0.35 0.06 0.69 0.68 0.48 0.48

v/c Ratio 0.64 0.63 0.33 0.08 0.63 0.31 0.65 0.37

Control Delay 55.9 55.5 4.6 46.0 20.1 9.7 26.4 16.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 55.9 55.5 4.6 46.0 20.1 9.7 26.4 16.3

LOS E E A D C A C B

Approach Delay 33.2 46.0 12.3 24.2

Approach LOS C D B C

Queue Length 50th (ft) 83 82 0 2 36 66 203 55

Queue Length 95th (ft) 223 122 56 23 199 296 #765 223

Internal Link Dist (ft) 335 96 510 317

Turn Bay Length (ft) 145 320 140

Base Capacity (vph) 444 446 731 117 746 3169 1611 826

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.34 0.34 0.33 0.07 0.33 0.24 0.65 0.37

Intersection Summary

Area Type: Other

Cycle Length: 159

Actuated Cycle Length: 97.9

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 21.8 Intersection LOS: C

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     11: Erika Drive & County Street (Route 140)



Lanes, Volumes, Timings Project First Light - Taunton

11: Erika Drive & County Street (Route 140) Existing (2012) Conditions PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 29

Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 257 2 219 1 0 1 207 687 0 1 1026 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 12 12 12 12

Total Lost time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 0.93 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1698 1705 1599 1729 1745 3574 3526 1599

Flt Permitted 0.95 0.95 1.00 0.98 0.14 1.00 0.95 1.00

Satd. Flow (perm) 1698 1705 1599 1729 265 3574 3359 1599

Peak-hour factor, PHF 0.86 0.50 0.92 0.25 0.92 0.25 0.83 0.90 0.92 0.25 0.98 0.81

Adj. Flow (vph) 299 4 238 4 0 4 249 763 0 4 1047 306

RTOR Reduction (vph) 0 0 175 0 4 0 0 0 0 0 0 63

Lane Group Flow (vph) 152 151 63 0 4 0 249 763 0 0 1051 243

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 0% 1% 0% 100% 2% 1%

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Actuated Green, G (s) 13.7 13.7 27.8 0.8 66.4 66.4 47.3 47.3

Effective Green, g (s) 13.7 13.7 27.8 0.8 66.4 66.4 47.3 47.3

Actuated g/C Ratio 0.13 0.13 0.26 0.01 0.63 0.63 0.45 0.45

Clearance Time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0

Lane Grp Cap (vph) 222 222 423 13 366 2260 1513 720

v/s Ratio Prot c0.09 0.09 0.02 c0.00 c0.09 0.21

v/s Ratio Perm 0.02 c0.34 0.31 0.15

v/c Ratio 0.68 0.68 0.15 0.31 0.68 0.34 0.69 0.34

Uniform Delay, d1 43.6 43.6 29.5 51.8 14.0 9.0 23.1 18.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.8 6.7 0.1 4.9 4.1 0.1 1.5 0.4

Delay (s) 50.4 50.2 29.6 56.7 18.1 9.1 24.6 19.1

Level of Service D D C E B A C B

Approach Delay (s) 41.2 56.7 11.4 23.3

Approach LOS D E B C

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 23.1

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 148 303 114 142 188 235 565 118 120 840 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 10 12 11 10 11 10 12 11 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 60 0 140 80 0 100 0

Storage Lanes 0 1 0 1 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1770 1478 0 1761 1478 1711 1701 0 1728 1808 0

Flt Permitted 0.536 0.433 0.123 0.215

Satd. Flow (perm) 0 962 1478 0 778 1478 221 1701 0 391 1808 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 160 198 14 2

Link Speed (mph) 30 30 35 35

Link Distance (ft) 706 887 1555 1309

Travel Time (s) 16.0 20.2 30.3 25.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.81 0.72 0.91 0.96 0.82 0.88 0.82 0.94 0.76 0.84 0.97 0.53

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 2% 2% 4% 1% 2% 2% 1% 1% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 289 333 0 292 214 287 756 0 143 904 0

Turn Type Perm Perm Perm Perm pm+pt pm+pt

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 4 4 4 8 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 4.0 8.0 4.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 8.0 12.0 8.0 12.0

Total Split (s) 26.0 26.0 26.0 26.0 26.0 26.0 16.0 48.0 0.0 10.0 42.0 0.0

Total Split (%) 23.6% 23.6% 23.6% 23.6% 23.6% 23.6% 14.5% 43.6% 0.0% 9.1% 38.2% 0.0%

Maximum Green (s) 22.0 22.0 22.0 22.0 22.0 22.0 12.0 44.0 6.0 38.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 26.0

Total Split (s) 26.0

Total Split (%) 24%

Maximum Green (s) 23.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 22.3 22.3 22.3 22.3 44.5 44.5 38.4 38.4

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.50 0.50 0.43 0.43

v/c Ratio 1.20 0.68 1.51 0.41 0.92 0.88 0.55 1.16

Control Delay 157.2 24.8 279.3 8.8 56.5 35.1 36.0 111.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 157.2 24.8 279.3 8.8 56.5 35.1 36.0 111.7

LOS F C F A E D D F

Approach Delay 86.3 164.9 41.0 101.4

Approach LOS F F D F

Queue Length 50th (ft) ~181 78 ~211 6 99 315 43 ~551

Queue Length 95th (ft) #334 #261 #432 70 #308 #839 #118 #1123

Internal Link Dist (ft) 626 807 1475 1229

Turn Bay Length (ft) 60 140 80 100

Base Capacity (vph) 240 489 194 517 313 856 259 780

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.20 0.68 1.51 0.41 0.92 0.88 0.55 1.16

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 89.2

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.51

Intersection Signal Delay: 88.9 Intersection LOS: F

Intersection Capacity Utilization 97.0% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     12: Hart Street & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 148 303 114 142 188 235 565 118 120 840 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 12 11 10 11 10 12 11 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.97 1.00 0.99

Flt Protected 0.99 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1478 1761 1478 1711 1702 1728 1808

Flt Permitted 0.54 1.00 0.43 1.00 0.12 1.00 0.21 1.00

Satd. Flow (perm) 962 1478 778 1478 222 1702 391 1808

Peak-hour factor, PHF 0.81 0.72 0.91 0.96 0.82 0.88 0.82 0.94 0.76 0.84 0.97 0.53

Adj. Flow (vph) 83 206 333 119 173 214 287 601 155 143 866 38

RTOR Reduction (vph) 0 0 121 0 0 150 0 7 0 0 1 0

Lane Group Flow (vph) 0 289 212 0 292 64 287 749 0 143 903 0

Heavy Vehicles (%) 3% 2% 2% 4% 1% 2% 2% 1% 1% 1% 1% 0%

Turn Type Perm Perm Perm Perm pm+pt pm+pt

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 22.3 22.3 22.3 22.3 44.5 44.5 38.5 38.5

Effective Green, g (s) 22.3 22.3 22.3 22.3 44.5 44.5 38.5 38.5

Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.49 0.49 0.42 0.42

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 234 360 189 360 305 827 253 760

v/s Ratio Prot 0.12 c0.44 0.04 c0.50

v/s Ratio Perm 0.30 0.14 c0.38 0.04 0.33 0.20

v/c Ratio 1.24 0.59 1.54 0.18 0.94 0.91 0.57 1.19

Uniform Delay, d1 34.6 30.6 34.6 27.4 24.3 21.6 31.0 26.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 137.0 2.5 269.8 0.2 36.1 13.3 2.9 97.6

Delay (s) 171.6 33.1 304.4 27.6 60.4 34.9 33.9 124.1

Level of Service F C F C E C C F

Approach Delay (s) 97.4 187.4 41.9 111.8

Approach LOS F F D F

Intersection Summary

HCM Average Control Delay 98.3 HCM Level of Service F

HCM Volume to Capacity ratio 1.27

Actuated Cycle Length (s) 91.6 Sum of lost time (s) 18.7

Intersection Capacity Utilization 97.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 267 249 17 317 145 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 13 14 13 10 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1847 1652 2027 1636 1685 1652

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1847 1652 2027 1636 1685 1652

Link Speed (mph) 30 20 20

Link Distance (ft) 352 323 278

Travel Time (s) 8.0 11.0 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.85 0.61 0.86 0.85 0.72

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 0% 2% 0% 15%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 310 293 28 369 171 38

Sign Control Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 36.2% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 267 249 17 317 145 27

Peak Hour Factor 0.86 0.85 0.61 0.86 0.85 0.72

Hourly flow rate (vph) 310 293 28 369 171 38

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total (vph) 310 293 28 369 171 38

Volume Left (vph) 310 0 0 0 171 0

Volume Right (vph) 0 293 0 369 0 0

Hadj (s) 0.22 -0.58 0.00 -0.57 0.50 0.26

Departure Headway (s) 4.8 3.2 5.1 3.2 5.8 5.6

Degree Utilization, x 0.41 0.26 0.04 0.33 0.28 0.06

Capacity (veh/h) 724 1112 650 1113 589 611

Control Delay (s) 11.1 7.3 8.3 7.8 9.9 7.7

Approach Delay (s) 9.3 7.8 9.5

Approach LOS A A A

Intersection Summary

Delay 8.8

HCM Level of Service A

Intersection Capacity Utilization 36.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL2 NBL NBT SBT SBR SEL SER SER2

Lane Configurations

Volume (vph) 9 6 5 248 521 658 4 4 265 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 12 16 16 12 16 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0

Storage Lanes 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25

Satd. Flow (prot) 1807 0 0 0 2094 2108 0 1835 0 0

Flt Permitted 0.970 0.985 0.999

Satd. Flow (perm) 1807 0 0 0 2094 2108 0 1835 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 277 361 514 458

Travel Time (s) 6.3 8.2 11.7 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.45 0.50 0.63 0.94 0.87 0.91 0.33 0.50 0.95 0.58

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 2% 1% 2% 0% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 32 0 0 0 871 735 0 299 0 0

Sign Control Stop Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 110.0% ICU Level of Service H

Analysis Period (min) 15
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Intersection has too many legs for HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 263 165 6 39 154 1 12 479 46 1 499 367

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 10 12 12 15 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1995 0 0 1711 0 0 2039 0 0 1863 1568

Flt Permitted 0.668 0.845 0.972 0.996

Satd. Flow (perm) 0 1374 0 0 1463 0 0 1986 0 0 1856 1568

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 20 20

Link Distance (ft) 888 268 1391 764

Travel Time (s) 20.2 6.1 47.4 26.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.78 0.84 0.38 0.73 0.91 0.25 0.60 0.92 0.94 0.25 0.91 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 3% 2% 0% 8% 1% 0% 0% 2% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 549 0 0 226 0 0 590 0 0 552 399

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Detector Phase 4 4 3 4 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 4.0 8.0 18.0 18.0 18.0 18.0 18.0

Minimum Split (s) 14.0 14.0 9.0 14.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 32.0 32.0 0.0 20.0 32.0 0.0 42.0 42.0 0.0 42.0 42.0 42.0

Total Split (%) 28.1% 28.1% 0.0% 17.5% 28.1% 0.0% 36.8% 36.8% 0.0% 36.8% 36.8% 36.8%

Maximum Green (s) 26.0 26.0 15.0 26.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0 7.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 18%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.34 0.34 0.45 0.45 0.45

v/c Ratio 1.19 0.46 0.66 0.66 0.56

Control Delay 131.6 25.7 22.6 23.0 21.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 131.6 25.7 22.6 23.0 21.1

LOS F C C C C

Approach Delay 131.6 25.7 22.6 22.2

Approach LOS F C C C

Queue Length 50th (ft) ~299 78 192 180 123

Queue Length 95th (ft) #590 191 #460 #458 305

Internal Link Dist (ft) 808 188 1311 684

Turn Bay Length (ft)

Base Capacity (vph) 462 492 899 841 710

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.19 0.46 0.66 0.66 0.56

Intersection Summary

Area Type: Other

Cycle Length: 114

Actuated Cycle Length: 78

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.19

Intersection Signal Delay: 48.6 Intersection LOS: D

Intersection Capacity Utilization 87.5% ICU Level of Service E

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     15: Washington Street & Broadway (Route 138)
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Lane Group ø2

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 263 165 6 39 154 1 12 479 46 1 499 367

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 15 12 12 10 12 12 15 12 12 12 12

Total Lost time (s) 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.97 0.99 1.00 1.00 1.00

Satd. Flow (prot) 1995 1711 2040 1862 1568

Flt Permitted 0.67 0.84 0.97 1.00 1.00

Satd. Flow (perm) 1373 1462 1986 1856 1568

Peak-hour factor, PHF 0.78 0.84 0.38 0.73 0.91 0.25 0.60 0.92 0.94 0.25 0.91 0.92

Adj. Flow (vph) 337 196 16 53 169 4 20 521 49 4 548 399

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 549 0 0 226 0 0 590 0 0 552 399

Heavy Vehicles (%) 2% 0% 0% 3% 2% 0% 8% 1% 0% 0% 2% 3%

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Actuated Green, G (s) 26.2 26.2 35.3 35.3 35.3

Effective Green, g (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.33 0.33 0.44 0.44 0.44

Clearance Time (s) 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 448 477 873 816 689

v/s Ratio Prot

v/s Ratio Perm c0.40 0.15 0.30 c0.30 0.25

v/c Ratio 1.23 0.47 0.68 0.68 0.58

Uniform Delay, d1 27.1 21.6 17.9 17.9 16.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 119.9 1.0 2.1 2.2 1.2

Delay (s) 147.0 22.6 20.0 20.2 18.1

Level of Service F C C C B

Approach Delay (s) 147.0 22.6 20.0 19.3

Approach LOS F C C B

Intersection Summary

HCM Average Control Delay 50.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 80.3 Sum of lost time (s) 18.8

Intersection Capacity Utilization 87.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 1 3 89 0 169 6 543 320 303 847 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 10 12 12 12 13 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1652 0 0 1652 1599 0 1861 1545 0 2104 0

Flt Permitted 0.980 0.950 0.999 0.987

Satd. Flow (perm) 0 1652 0 0 1652 1599 0 1861 1545 0 2104 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 222 827 488 324

Travel Time (s) 5.0 18.8 11.1 7.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.25 0.25 0.38 0.78 0.92 0.90 0.75 0.91 0.94 0.87 0.91 0.50

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 33% 0% 2% 0% 1% 0% 2% 8% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 20 0 0 114 188 0 605 340 0 1283 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 112.0% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 3 89 0 169 6 543 320 303 847 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.25 0.25 0.38 0.78 0.92 0.90 0.75 0.91 0.94 0.87 0.91 0.50

Hourly flow rate (vph) 8 4 8 114 0 188 8 597 340 348 931 4

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 8

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.89 0.89 0.89 0.89 0.89 0.89

vC, conflicting volume 2336 2582 933 2252 2244 597 935 937

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2437 2714 933 2343 2334 487 935 869

tC, single (s) 7.1 6.8 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.3 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 45 98 0 100 64 99 50

cM capacity (veh/h) 8 7 326 8 16 519 741 695

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 20 302 605 340 1283

Volume Left 8 114 8 0 348

Volume Right 8 188 0 340 4

cSH 12 20 741 1700 695

Volume to Capacity 1.64 14.86 0.01 0.20 0.50

Queue Length 95th (ft) 81 Err 1 0 71

Control Delay (s) 935.8 Err 0.3 0.0 15.3

Lane LOS F F A C

Approach Delay (s) 935.8 Err 0.2 15.3

Approach LOS F F

Intersection Summary

Average Delay 1198.8

Intersection Capacity Utilization 112.0% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 480 128 111 38 154 30 70 317 47 23 340 520

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 14 12 12 13 12 12 12 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 380 0 0 0 0 0 0

Storage Lanes 1 1 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1698 1659 0 0 1950 0 0 3552 0 0 1825 1546

Flt Permitted 0.950 0.987 0.991 0.637 0.922

Satd. Flow (perm) 1698 1659 0 0 1950 0 0 2281 0 0 1689 1546

Right Turn on Red No Yes Yes No

Satd. Flow (RTOR) 5 9

Link Speed (mph) 30 30 30 30

Link Distance (ft) 533 225 560 488

Travel Time (s) 12.1 5.1 12.7 11.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.89 0.77 0.66 0.74 0.66 0.71 0.72 0.82 0.69 0.84 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 3% 5% 0% 0% 3% 3% 0% 0% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 20%

Lane Group Flow (vph) 404 389 0 0 311 0 0 596 0 0 438 591

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Detector Phase 1 1 2 2 3 8 4 4 1

Switch Phase

Minimum Initial (s) 18.0 18.0 7.0 7.0 6.0 18.0 18.0 18.0 18.0

Minimum Split (s) 24.0 24.0 12.0 12.0 11.0 24.0 24.0 24.0 24.0

Total Split (s) 41.0 41.0 0.0 17.0 17.0 0.0 20.0 61.0 0.0 41.0 41.0 41.0

Total Split (%) 29.3% 29.3% 0.0% 12.1% 12.1% 0.0% 14.3% 43.6% 0.0% 29.3% 29.3% 29.3%

Maximum Green (s) 35.0 35.0 12.0 12.0 15.0 55.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 5.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 15%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 32.5 32.5 12.3 40.7 40.7 78.4

Actuated g/C Ratio 0.31 0.31 0.12 0.38 0.38 0.74

v/c Ratio 0.78 0.77 1.35 0.68 0.68 0.52

Control Delay 46.7 46.3 219.2 32.4 34.6 7.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 46.7 46.3 219.2 32.4 34.6 7.0

LOS D D F C C A

Approach Delay 46.5 219.2 32.4 18.8

Approach LOS D F C B

Queue Length 50th (ft) 231 221 ~257 168 238 114

Queue Length 95th (ft) #602 #568 #479 218 406 186

Internal Link Dist (ft) 453 145 480 408

Turn Bay Length (ft)

Base Capacity (vph) 575 561 231 1217 648 1192

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.70 0.69 1.35 0.49 0.68 0.50

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 106.1

Natural Cycle: 135

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.35

Intersection Signal Delay: 52.6 Intersection LOS: D

Intersection Capacity Utilization 85.4% ICU Level of Service E

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Tremont Street (Route 140) & Washington Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

17: Tremont Street (Route 140) & Washington Street Existing (2012) Conditions PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 480 128 111 38 154 30 70 317 47 23 340 520

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 14 12 12 13 12 12 12 11

Total Lost time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 1.00 0.94 0.98 0.99 1.00 0.85

Flt Protected 0.95 0.99 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1698 1660 1951 3550 1825 1546

Flt Permitted 0.95 0.99 0.99 0.64 0.92 1.00

Satd. Flow (perm) 1698 1660 1951 2279 1689 1546

Peak-hour factor, PHF 0.95 0.89 0.77 0.66 0.74 0.66 0.71 0.72 0.82 0.69 0.84 0.88

Adj. Flow (vph) 505 144 144 58 208 45 99 440 57 33 405 591

RTOR Reduction (vph) 0 0 0 0 4 0 0 6 0 0 0 0

Lane Group Flow (vph) 404 389 0 0 307 0 0 590 0 0 438 591

Heavy Vehicles (%) 1% 0% 3% 5% 0% 0% 3% 3% 0% 0% 4% 1%

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Actuated Green, G (s) 32.5 32.5 12.3 40.7 40.7 73.2

Effective Green, g (s) 32.5 32.5 12.3 40.7 40.7 73.2

Actuated g/C Ratio 0.30 0.30 0.11 0.38 0.38 0.68

Clearance Time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 510 499 222 857 635 1046

v/s Ratio Prot c0.24 0.23 c0.16 0.17

v/s Ratio Perm 0.26 c0.26 0.21

v/c Ratio 0.79 0.78 1.38 0.69 0.69 0.57

Uniform Delay, d1 34.7 34.6 48.0 28.4 28.4 9.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.7 6.9 197.0 1.9 2.5 0.4

Delay (s) 42.5 41.5 244.9 30.3 30.9 9.6

Level of Service D D F C C A

Approach Delay (s) 42.0 244.9 30.3 18.7

Approach LOS D F C B

Intersection Summary

HCM Average Control Delay 53.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 108.2 Sum of lost time (s) 22.7

Intersection Capacity Utilization 85.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 190 706 441 0 0 1033 0 275 100 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 14 12 12 16 12 10 10 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 1 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1787 3539 1535 0 0 1644 0 1773 1463 0 0 0

Flt Permitted 0.950

Satd. Flow (perm) 1787 3539 1535 0 0 1644 0 1773 1463 0 0 0

Right Turn on Red No No Yes No Yes

Satd. Flow (RTOR) 587

Link Speed (mph) 20 20 30 30

Link Distance (ft) 307 858 833 272

Travel Time (s) 10.5 29.3 18.9 6.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.79 0.91 0.88 0.92 0.92 0.93 0.92 0.87 0.87 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 1% 0% 0% 2% 0% 0% 3% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 241 776 501 0 0 1111 0 316 115 0 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Detector Phase 1 2 1 1 2 2 2

Switch Phase

Minimum Initial (s) 30.0 25.0 25.0

Minimum Split (s) 35.0 30.0 30.0

Total Split (s) 70.0 35.0 70.0 0.0 0.0 0.0 0.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 80.5% 40.2% 80.5% 0.0% 0.0% 0.0% 0.0% 40.2% 40.2% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø3

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 20%

Maximum Green (s) 14.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 9.0

Flash Dont Walk (s) 5.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 69.0 30.3 69.0 76.8 30.3 30.3

Actuated g/C Ratio 0.90 0.39 0.90 1.00 0.39 0.39

v/c Ratio 0.15 0.56 0.36 0.68 0.45 0.20

Control Delay 2.1 21.2 3.2 2.2 21.5 18.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.1 21.2 3.2 2.2 21.5 18.7

LOS A C A A C B

Approach Delay 12.2 20.8

Approach LOS B C

Queue Length 50th (ft) 0 123 0 0 91 30

Queue Length 95th (ft) 43 247 125 0 206 81

Internal Link Dist (ft) 227 778 753 192

Turn Bay Length (ft)

Base Capacity (vph) 1606 1398 1380 1644 700 578

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.15 0.56 0.36 0.68 0.45 0.20

Intersection Summary

Area Type: Other

Cycle Length: 87

Actuated Cycle Length: 76.8

Natural Cycle: 85

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 9.8 Intersection LOS: A

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

Splits and Phases:     18: Cohannet Street & Weir Street
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Lane Group ø3

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 190 706 441 0 0 1033 0 275 100 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 14 12 12 16 12 10 10 12 12 12

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1787 3539 1535 1644 1773 1463

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1787 3539 1535 1644 1773 1463

Peak-hour factor, PHF 0.79 0.91 0.88 0.92 0.92 0.93 0.92 0.87 0.87 0.92 0.92 0.92

Adj. Flow (vph) 241 776 501 0 0 1111 0 316 115 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 241 776 501 0 0 1111 0 316 115 0 0 0

Heavy Vehicles (%) 1% 2% 1% 0% 0% 2% 0% 0% 3% 0% 0% 0%

Parking  (#/hr) 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Actuated Green, G (s) 65.6 30.3 65.6 78.5 30.3 30.3

Effective Green, g (s) 65.6 30.3 65.6 78.5 30.3 30.3

Actuated g/C Ratio 0.84 0.39 0.84 1.00 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 1493 1366 1283 1644 684 565

v/s Ratio Prot 0.13 0.22 0.33 0.18 0.08

v/s Ratio Perm c0.68

v/c Ratio 0.16 0.57 0.39 0.68 0.46 0.20

Uniform Delay, d1 1.2 19.0 1.6 0.0 18.0 16.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 1.7 0.9 2.2 2.2 0.8

Delay (s) 1.5 20.7 2.5 2.2 20.2 16.9

Level of Service A C A A C B

Approach Delay (s) 11.6 2.2 19.3 0.0

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 78.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 927 571 0 530

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 15 14 12 13

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 3776 1806 0 1484

Flt Permitted 0.950

Satd. Flow (perm) 0 0 3776 1806 0 1484

Link Speed (mph) 20 20 30

Link Distance (ft) 272 272 1391

Travel Time (s) 9.3 9.3 31.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.91 0.97 0.92 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 2% 1% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 1019 589 0 564

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 65.9% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

19: Court Street & Broadway (Route 138) Existing (2012) Conditions PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 58

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 927 571 0 530

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.91 0.97 0.92 0.94

Hourly flow rate (vph) 0 0 1019 589 0 564

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 272

pX, platoon unblocked

vC, conflicting volume 2626 0 0

vC1, stage 1 conf vol 0

vC2, stage 2 conf vol 2626

vCu, unblocked vol 2626 0 0

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 37

cM capacity (veh/h) 19 1091 1623

Direction, Lane # NB 1 NB 2 NB 3 SB 1

Volume Total 509 509 589 564

Volume Left 509 509 0 0

Volume Right 0 0 0 564

cSH 1623 1623 1700 1700

Volume to Capacity 0.63 0.63 0.35 0.33

Queue Length 95th (ft) 119 119 0 0

Control Delay (s) 10.9 10.9 0.0 0.0

Lane LOS B B

Approach Delay (s) 6.9 0.0

Approach LOS

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 65.9% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 35 847 212 398 0 0 0 0 269 24

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 12 13 13 16 12 12 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 1 1 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1436 1737 1771 1794 0 0 0 0 1774 0

Flt Permitted 0.950 0.973

Satd. Flow (perm) 0 0 1436 1737 1771 1794 0 0 0 0 1774 0

Link Speed (mph) 30 20 20 30

Link Distance (ft) 189 272 206 549

Travel Time (s) 4.3 9.3 7.0 12.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.77 0.95 0.82 0.85 0.92 0.92 0.92 0.92 0.91 0.48

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 3% 2% 3% 2% 0% 0% 0% 0% 1% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 36%

Lane Group Flow (vph) 0 0 45 571 580 468 0 0 0 0 346 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 35 847 212 398 0 0 0 0 269 24

Peak Hour Factor 0.92 0.92 0.77 0.95 0.82 0.85 0.92 0.92 0.92 0.92 0.91 0.48

Hourly flow rate (vph) 0 0 45 892 259 468 0 0 0 0 296 50

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1

Volume Total (vph) 45 594 556 468 346

Volume Left (vph) 0 594 297 0 0

Volume Right (vph) 45 0 0 468 50

Hadj (s) -0.55 0.53 0.31 -0.67 -0.06

Departure Headway (s) 5.5 6.2 6.0 3.2 5.8

Degree Utilization, x 0.07 1.02 0.92 0.42 0.55

Capacity (veh/h) 614 576 591 1115 616

Control Delay (s) 8.9 66.9 42.9 7.3 15.7

Approach Delay (s) 8.9 41.4 15.7

Approach LOS A E C

Intersection Summary

Delay 36.3

HCM Level of Service E

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 239 172 0 0 0 0 0 234 760 388 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 12 12 12 12 11 13 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 1 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1971 0 0 0 0 0 0 1416 3583 1822 0

Flt Permitted 0.950

Satd. Flow (perm) 0 1971 0 0 0 0 0 0 1416 3583 1822 0

Link Speed (mph) 30 30 30 20

Link Distance (ft) 540 307 848 206

Travel Time (s) 12.3 7.0 19.3 7.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.91 0.92 0.92 0.92 0.92 0.92 0.85 0.90 0.96 0.25

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 3% 0% 0% 0% 0% 0% 1% 1% 4% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 449 0 0 0 0 0 0 275 844 416 0

Sign Control Stop Stop Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15
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Intersection Sign configuration not allowed in HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 309 234 152 204 12 153 294 93 6 424 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 10 10 12 11 11 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 100 0 180 0 0 300

Storage Lanes 0 0 1 0 1 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1998 0 1685 1731 0 1711 1749 0 0 3236 0

Flt Permitted 0.990 0.170 0.198 0.820

Satd. Flow (perm) 0 1980 0 301 1731 0 357 1749 0 0 2659 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 411 513 428 848

Travel Time (s) 9.3 11.7 9.7 19.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.86 0.84 0.88 0.94 0.50 0.85 0.84 0.78 0.30 0.91 0.70

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 2% 1% 1% 0% 5% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 654 0 173 241 0 180 469 0 0 620 0

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Detector Phase 4 4 4 4 2 1 2 1 1

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 7.0 7.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 11.0 11.0

Total Split (s) 34.0 34.0 0.0 34.0 34.0 0.0 24.0 48.0 0.0 24.0 24.0 0.0

Total Split (%) 33.7% 33.7% 0.0% 33.7% 33.7% 0.0% 23.8% 47.5% 0.0% 23.8% 23.8% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 19%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 40.4 44.5 20.2

Actuated g/C Ratio 0.34 0.34 0.34 0.45 0.50 0.23

v/c Ratio 0.98 1.70 0.41 0.39 0.54 1.03

Control Delay 61.8 379.9 27.4 26.6 20.3 82.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 61.8 379.9 27.4 26.6 20.3 82.0

LOS E F C C C F

Approach Delay 61.8 174.7 22.1 82.0

Approach LOS E F C F

Queue Length 50th (ft) 312 ~128 89 45 143 165

Queue Length 95th (ft) #652 #298 201 111 302 #365

Internal Link Dist (ft) 331 433 348 768

Turn Bay Length (ft) 100 180

Base Capacity (vph) 670 102 585 466 868 600

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.98 1.70 0.41 0.39 0.54 1.03

Intersection Summary

Area Type: Other

Cycle Length: 101

Actuated Cycle Length: 89.6

Natural Cycle: 100

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.70

Intersection Signal Delay: 76.1 Intersection LOS: E

Intersection Capacity Utilization 92.1% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     22: High Street & Winthrop Street (Route 44)
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Lane Group ø9

Pedestrian Calls (#/hr) 15

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 309 234 152 204 12 153 294 93 6 424 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 10 10 12 11 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 0.94 1.00 0.99 1.00 0.96 0.97

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1999 1685 1731 1711 1749 3236

Flt Permitted 0.99 0.17 1.00 0.20 1.00 0.82

Satd. Flow (perm) 1982 301 1731 357 1749 2657

Peak-hour factor, PHF 0.88 0.86 0.84 0.88 0.94 0.50 0.85 0.84 0.78 0.30 0.91 0.70

Adj. Flow (vph) 16 359 279 173 217 24 180 350 119 20 466 134

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 654 0 173 241 0 180 469 0 0 620 0

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 2% 1% 1% 0% 5% 2%

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Actuated Green, G (s) 30.3 30.3 30.3 40.4 44.4 20.2

Effective Green, g (s) 30.3 30.3 30.3 40.4 44.4 20.2

Actuated g/C Ratio 0.33 0.33 0.33 0.44 0.49 0.22

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 657 100 574 457 850 587

v/s Ratio Prot 0.14 0.09 c0.27

v/s Ratio Perm 0.33 c0.58 0.09 c0.23

v/c Ratio 1.00 1.73 0.42 0.39 0.55 1.06

Uniform Delay, d1 30.5 30.6 23.7 25.1 16.5 35.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 33.7 366.7 0.5 2.5 2.6 52.9

Delay (s) 64.2 397.3 24.2 27.7 19.1 88.5

Level of Service E F C C B F

Approach Delay (s) 64.2 180.1 21.5 88.5

Approach LOS E F C F

Intersection Summary

HCM Average Control Delay 79.3 HCM Level of Service E

HCM Volume to Capacity ratio 1.16

Actuated Cycle Length (s) 91.4 Sum of lost time (s) 16.7

Intersection Capacity Utilization 92.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 465 329 0 586 18 327 22 23 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 15 16 12 14 12 12 15 15 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 100 150 0 0 0 50 0 0

Storage Lanes 1 1 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1986 2049 1812 0 1805 0 0 1962 1777 0 0 0

Flt Permitted 0.132 0.956

Satd. Flow (perm) 276 2049 1812 0 1805 0 0 1962 1777 0 0 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 302 15

Link Speed (mph) 30 30 30 30

Link Distance (ft) 858 644 498 420

Travel Time (s) 19.5 14.6 11.3 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.63 0.86 0.86 0.92 0.93 0.56 0.88 0.66 0.69 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 1% 0% 12% 1% 2% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 16 541 383 0 662 0 0 405 33 0 0 0

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 3 3 3

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 35.0 35.0 35.0 0.0 35.0 0.0 35.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 39.3% 39.3% 39.3% 0.0% 39.3% 0.0% 39.3% 39.3% 39.3% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 21%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.41

v/c Ratio 0.14 0.64 0.42 0.89 0.50 0.04

Control Delay 20.8 23.4 5.9 38.7 20.3 11.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 20.8 23.4 5.9 38.7 20.3 11.3

LOS C C A D C B

Approach Delay 16.2 38.7 19.6

Approach LOS B D B

Queue Length 50th (ft) 4 174 20 247 121 4

Queue Length 95th (ft) 16 370 87 #631 189 19

Internal Link Dist (ft) 778 564 418 340

Turn Bay Length (ft) 100 150 50

Base Capacity (vph) 113 841 921 741 805 738

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.14 0.64 0.42 0.89 0.50 0.04

Intersection Summary

Area Type: Other

Cycle Length: 89

Actuated Cycle Length: 73.8

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 24.3 Intersection LOS: C

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     23: Main Street (Route 140) & Union Street
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Lane Group ø2

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 465 329 0 586 18 327 22 23 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 16 12 14 12 12 15 15 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.99 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00

Satd. Flow (prot) 1986 2049 1812 1806 1962 1776

Flt Permitted 0.13 1.00 1.00 1.00 0.96 1.00

Satd. Flow (perm) 276 2049 1812 1806 1962 1776

Peak-hour factor, PHF 0.63 0.86 0.86 0.92 0.93 0.56 0.88 0.66 0.69 0.92 0.92 0.92

Adj. Flow (vph) 16 541 383 0 630 32 372 33 33 0 0 0

RTOR Reduction (vph) 0 0 182 0 0 0 0 0 9 0 0 0

Lane Group Flow (vph) 16 541 201 0 662 0 0 405 24 0 0 0

Heavy Vehicles (%) 0% 2% 1% 0% 12% 1% 2% 0% 0% 0% 0% 0%

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Actuated Green, G (s) 30.3 30.3 30.3 30.3 30.3 30.3

Effective Green, g (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 110 814 720 717 779 705

v/s Ratio Prot 0.26 c0.37 c0.21 0.01

v/s Ratio Perm 0.06 0.11

v/c Ratio 0.15 0.66 0.28 0.92 0.52 0.03

Uniform Delay, d1 14.7 18.8 15.6 21.9 17.5 14.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.8 4.3 1.0 19.4 2.5 0.1

Delay (s) 17.5 23.1 16.6 41.3 19.9 14.1

Level of Service B C B D B B

Approach Delay (s) 20.3 41.3 19.5 0.0

Approach LOS C D B A

Intersection Summary

HCM Average Control Delay 26.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 15.7

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 402 41 341 365 35 342

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1909 0 0 2071 1844 0

Flt Permitted 0.976 0.995

Satd. Flow (perm) 1909 0 0 2071 1844 0

Link Speed (mph) 30 25 30

Link Distance (ft) 308 448 368

Travel Time (s) 7.0 12.2 8.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.87 0.77 0.88 0.93 0.77 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 5% 1% 2% 3% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 515 0 0 780 425 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 94.8% ICU Level of Service F

Analysis Period (min) 15
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24: Summer Street (Route 140) & Ingell Street Existing (2012) Conditions PM Peak Hour

Dec 2012 Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 402 41 341 365 35 342

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.87 0.77 0.88 0.93 0.77 0.90

Hourly flow rate (vph) 462 53 388 392 45 380

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 462 1656 489

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 462 1656 489

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 65 35 34

cM capacity (veh/h) 1104 70 579

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 515 780 425

Volume Left 0 388 45

Volume Right 53 0 380

cSH 1700 1104 325

Volume to Capacity 0.30 0.35 1.31

Queue Length 95th (ft) 0 40 510

Control Delay (s) 0.0 7.3 192.5

Lane LOS A F

Approach Delay (s) 0.0 7.3 192.5

Approach LOS F

Intersection Summary

Average Delay 50.9

Intersection Capacity Utilization 94.8% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 889 40 7 746 8 4 1 0 3 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1931 0 0 1920 0 0 1778 0 0 1685 0

Flt Permitted 0.999 0.968 0.950

Satd. Flow (perm) 0 1931 0 0 1920 0 0 1778 0 0 1685 0

Link Speed (mph) 30 35 30 30

Link Distance (ft) 613 1309 563 383

Travel Time (s) 13.9 25.5 12.8 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.25 0.92 0.89 0.44 0.94 0.67 0.50 0.25 0.92 0.75 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 3% 0% 2% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1015 0 0 822 0 0 12 0 0 4 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 889 40 7 746 8 4 1 0 3 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.25 0.92 0.89 0.44 0.94 0.67 0.50 0.25 0.92 0.75 0.92 0.92

Hourly flow rate (vph) 4 966 45 16 794 12 8 4 0 4 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1309

pX, platoon unblocked 0.72 0.72 0.72 0.72 0.72 0.72

vC, conflicting volume 806 1011 1828 1834 989 1830 1851 800

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 535 1011 1956 1964 989 1959 1987 527

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 98 77 91 100 87 100 100

cM capacity (veh/h) 751 693 34 45 302 32 43 400

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 1015 821 12 4

Volume Left 4 16 8 4

Volume Right 45 12 0 0

cSH 751 693 37 32

Volume to Capacity 0.01 0.02 0.32 0.13

Queue Length 95th (ft) 0 2 27 10

Control Delay (s) 0.2 0.6 142.9 134.2

Lane LOS A A F F

Approach Delay (s) 0.2 0.6 142.9 134.2

Approach LOS F F

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

26: Myricks Street & Route 79 NB Ramp Existing (2012) Conditions PM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 110 338 0 0 369 188 39 0 65 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 16 16 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 250 0 0

Storage Lanes 0 0 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2046 0 0 1957 0 0 1986 1777 0 0 0

Flt Permitted 0.986 0.950

Satd. Flow (perm) 0 2046 0 0 1957 0 0 1986 1777 0 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 522 376 353 403

Travel Time (s) 11.9 8.5 8.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.77 0.91 0.92 0.92 0.81 0.83 0.73 0.92 0.75 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 3% 0% 3% 0% 3% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 514 0 0 683 0 0 53 87 0 0 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 68.1% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 110 338 0 0 369 188 39 0 65 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.77 0.91 0.92 0.92 0.81 0.83 0.73 0.92 0.75 0.92 0.92 0.92

Hourly flow rate (vph) 143 371 0 0 456 227 53 0 87 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 456 371 1226 1113 371 1226 1226 569

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 456 371 1226 1113 371 1226 1226 569

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 87 100 62 100 87 100 100 100

cM capacity (veh/h) 1116 1198 139 183 672 123 157 526

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 514 682 140

Volume Left 143 0 53

Volume Right 0 227 87

cSH 1116 1700 366

Volume to Capacity 0.13 0.40 0.38

Queue Length 95th (ft) 11 0 44

Control Delay (s) 3.4 0.0 24.4

Lane LOS A C

Approach Delay (s) 3.4 0.0 24.4

Approach LOS C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 68.1% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

27: Myricks Street & Route 79 SB Ramp Existing (2012) Conditions PM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 280 50 104 304 0 0 0 0 167 0 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 12 12 12 16 16

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 150

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2016 0 0 2018 0 0 0 0 0 2006 1794

Flt Permitted 0.989 0.950

Satd. Flow (perm) 0 2016 0 0 2018 0 0 0 0 0 2006 1794

Link Speed (mph) 30 30 30 30

Link Distance (ft) 611 522 572 384

Travel Time (s) 13.9 11.9 13.0 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.96 0.77 0.90 0.75 0.92 0.92 0.92 0.92 0.76 0.25 0.65

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 6% 4% 2% 0% 0% 0% 0% 2% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 357 0 0 521 0 0 0 0 0 220 182

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 280 50 104 304 0 0 0 0 167 0 118

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.96 0.77 0.90 0.75 0.92 0.92 0.92 0.92 0.76 0.25 0.65

Hourly flow rate (vph) 0 292 65 116 405 0 0 0 0 220 0 182

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 405 292 961 961 324 961 928 405

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 405 292 961 961 324 961 928 405

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 91 100 100 100 0 100 72

cM capacity (veh/h) 1164 1259 159 235 722 219 245 645

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 357 521 401

Volume Left 0 116 220

Volume Right 65 0 182

cSH 1700 1259 379

Volume to Capacity 0.21 0.09 1.06

Queue Length 95th (ft) 0 8 344

Control Delay (s) 0.0 2.6 96.5

Lane LOS A F

Approach Delay (s) 0.0 2.6 96.5

Approach LOS F

Intersection Summary

Average Delay 31.3

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 177 141 27 22 181 50 15 77 22 80 138 335

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 16 12 12 13 12 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1925 0 0 2062 0 0 1887 0 0 1937 0

Flt Permitted 0.976 0.995 0.991 0.993

Satd. Flow (perm) 0 1925 0 0 2062 0 0 1887 0 0 1937 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2892 506 542 449

Travel Time (s) 65.7 11.5 12.3 10.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.83 0.80 0.61 0.69 0.75 0.78 0.54 0.80 0.61 0.83 0.91 0.86

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 4% 5% 1% 0% 0% 0% 0% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 433 0 0 337 0 0 160 0 0 638 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 81.6% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 177 141 27 22 181 50 15 77 22 80 138 335

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.83 0.80 0.61 0.69 0.75 0.78 0.54 0.80 0.61 0.83 0.91 0.86

Hourly flow rate (vph) 213 176 44 32 241 64 28 96 36 96 152 390

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 305 221 1427 994 198 1046 984 273

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 305 221 1427 994 198 1046 984 273

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 83 98 0 52 96 10 25 49

cM capacity (veh/h) 1261 1331 19 200 848 107 201 768

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 434 337 160 638

Volume Left 213 32 28 96

Volume Right 44 64 36 390

cSH 1261 1331 80 295

Volume to Capacity 0.17 0.02 1.99 2.16

Queue Length 95th (ft) 15 2 355 1195

Control Delay (s) 5.0 0.9 574.3 560.7

Lane LOS A A F F

Approach Delay (s) 5.0 0.9 574.3 560.7

Approach LOS F F

Intersection Summary

Average Delay 288.1

Intersection Capacity Utilization 81.6% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 140 45 42 201 274 36 98 21 204 116 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1834 0 0 1735 0 0 1843 0 0 1785 0

Flt Permitted 0.998 0.995 0.989 0.967

Satd. Flow (perm) 0 1834 0 0 1735 0 0 1843 0 0 1785 0

Link Speed (mph) 30 20 30 20

Link Distance (ft) 1273 2892 339 1519

Travel Time (s) 28.9 98.6 7.7 51.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.80 0.75 0.66 0.93 0.80 0.82 0.79 0.75 0.69 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 1% 1% 0% 0% 0% 3% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 247 0 0 622 0 0 196 0 0 432 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 74.8% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 9 140 45 42 201 274 36 98 21 204 116 8

Peak Hour Factor 0.75 0.80 0.75 0.66 0.93 0.80 0.82 0.79 0.75 0.69 0.91 0.91

Hourly flow rate (vph) 12 175 60 64 216 342 44 124 28 296 127 9

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 247 622 196 432

Volume Left (vph) 12 64 44 296

Volume Right (vph) 60 343 28 9

Hadj (s) -0.14 -0.29 -0.04 0.17

Departure Headway (s) 7.7 6.8 8.1 7.4

Degree Utilization, x 0.53 1.18 0.44 0.89

Capacity (veh/h) 432 517 411 479

Control Delay (s) 19.1 124.2 17.3 45.6

Approach Delay (s) 19.1 124.2 17.3 45.6

Approach LOS C F C E

Intersection Summary

Delay 70.2

HCM Level of Service F

Intersection Capacity Utilization 74.8% ICU Level of Service D

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 227 8 143 184 8 114

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1727 0 1745 0 0 1842

Flt Permitted 0.955 0.996

Satd. Flow (perm) 1727 0 1745 0 0 1842

Link Speed (mph) 30 30 30

Link Distance (ft) 1273 279 1352

Travel Time (s) 28.9 6.3 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.67 0.87 0.94 0.50 0.71

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 2% 0% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 256 0 360 0 0 177

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 227 8 143 184 8 114

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.67 0.87 0.94 0.50 0.71

Hourly flow rate (vph) 244 12 164 196 16 161

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 455 262 360

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 455 262 360

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 56 98 99

cM capacity (veh/h) 558 781 1210

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 256 360 177

Volume Left 244 0 16

Volume Right 12 196 0

cSH 565 1700 1210

Volume to Capacity 0.45 0.21 0.01

Queue Length 95th (ft) 59 0 1

Control Delay (s) 16.5 0.0 0.8

Lane LOS C A

Approach Delay (s) 16.5 0.0 0.8

Approach LOS C

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 164 123 282 59 119 393

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1877 1839 0 1882 0

Flt Permitted 0.974 0.988

Satd. Flow (perm) 0 1877 1839 0 1882 0

Link Speed (mph) 30 30 30

Link Distance (ft) 294 540 827

Travel Time (s) 6.7 12.3 18.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.79 0.90 0.87 0.88 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 1% 0% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 340 381 0 553 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 74.8% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 164 123 282 59 119 393

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.79 0.90 0.87 0.88 0.94

Hourly flow rate (vph) 184 156 313 68 135 418

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 381 871 347

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 381 871 347

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 84 50 40

cM capacity (veh/h) 1183 270 698

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 340 381 553

Volume Left 184 0 135

Volume Right 0 68 418

cSH 1183 1700 503

Volume to Capacity 0.16 0.22 1.10

Queue Length 95th (ft) 14 0 447

Control Delay (s) 5.3 0.0 98.1

Lane LOS A F

Approach Delay (s) 5.3 0.0 98.1

Approach LOS F

Intersection Summary

Average Delay 44.0

Intersection Capacity Utilization 74.8% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 188 407 118 0 310 48 88 79 1 20 69 145

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2066 0 0 1892 0 0 1772 0 0 1729 0

Flt Permitted 0.987 0.977 0.995

Satd. Flow (perm) 0 2066 0 0 1892 0 0 1772 0 0 1729 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 555 821 422 619

Travel Time (s) 12.6 18.7 9.6 14.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.93 0.92 0.92 0.87 0.92 0.88 0.76 0.25 0.71 0.78 0.86

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 2% 0% 2% 2% 1% 1% 0% 0% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 770 0 0 408 0 0 208 0 0 285 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 94.3% ICU Level of Service F

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 188 407 118 0 310 48 88 79 1 20 69 145

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.93 0.92 0.92 0.87 0.92 0.88 0.76 0.25 0.71 0.78 0.86

Hourly flow rate (vph) 204 438 128 0 356 52 100 104 4 28 88 169

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 821

pX, platoon unblocked

vC, conflicting volume 408 566 1506 1319 502 1349 1357 382

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 408 566 1506 1319 502 1349 1357 382

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 82 100 0 20 99 26 29 75

cM capacity (veh/h) 1156 1016 28 130 574 38 124 667

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 770 408 208 285

Volume Left 204 0 100 28

Volume Right 128 52 4 169

cSH 1156 1016 47 167

Volume to Capacity 0.18 0.00 4.42 1.70

Queue Length 95th (ft) 16 0 Err 502

Control Delay (s) 4.0 0.0 Err 389.0

Lane LOS A F F

Approach Delay (s) 4.0 0.0 Err 389.0

Approach LOS F F

Intersection Summary

Average Delay 1311.9

Intersection Capacity Utilization 94.3% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Lane Configurations

Volume (vph) 11 573 510 345 419 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 11 10 13 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 175 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1875 1801 1478 1851 0

Flt Permitted 0.982 0.953

Satd. Flow (perm) 0 1844 1801 1478 1851 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 383

Link Speed (mph) 30 30 30

Link Distance (ft) 332 441 821

Travel Time (s) 7.5 10.0 18.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.69 0.96 0.88 0.90 0.90 0.25

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 9% 1% 2% 2% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 613 580 383 470 0

Turn Type Perm Perm

Protected Phases 1 1 2 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 17.0

Total Split (s) 40.0 40.0 40.0 40.0 25.0 0.0 17.0

Total Split (%) 48.8% 48.8% 48.8% 48.8% 30.5% 0.0% 21%

Maximum Green (s) 35.0 35.0 35.0 35.0 20.0 14.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 4.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None

Walk Time (s) 10.0

Flash Dont Walk (s) 4.0
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Pedestrian Calls (#/hr) 10

Act Effct Green (s) 30.6 30.6 30.6 20.5

Actuated g/C Ratio 0.48 0.48 0.48 0.32

v/c Ratio 0.70 0.67 0.42 0.79

Control Delay 19.2 18.6 3.2 35.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 19.2 18.6 3.2 35.2

LOS B B A D

Approach Delay 19.2 12.5 35.2

Approach LOS B B D

Queue Length 50th (ft) 153 143 0 171

Queue Length 95th (ft) #406 359 49 #444

Internal Link Dist (ft) 252 361 741

Turn Bay Length (ft) 175

Base Capacity (vph) 1034 1010 997 593

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.59 0.57 0.38 0.79

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 64.1

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 19.7 Intersection LOS: B

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     33: County Street (Route 140) & Gordon Owen Parkway
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 11 573 510 345 419 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 13 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 1875 1801 1478 1850

Flt Permitted 0.98 1.00 1.00 0.95

Satd. Flow (perm) 1843 1801 1478 1850

Peak-hour factor, PHF 0.69 0.96 0.88 0.90 0.90 0.25

Adj. Flow (vph) 16 597 580 383 466 4

RTOR Reduction (vph) 0 0 0 206 0 0

Lane Group Flow (vph) 0 613 580 177 470 0

Heavy Vehicles (%) 9% 1% 2% 2% 1% 0%

Turn Type Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1

Actuated Green, G (s) 30.6 30.6 30.6 20.5

Effective Green, g (s) 30.6 30.6 30.6 20.5

Actuated g/C Ratio 0.46 0.46 0.46 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 851 831 682 572

v/s Ratio Prot 0.32 c0.25

v/s Ratio Perm c0.33 0.12

v/c Ratio 0.72 0.70 0.26 0.82

Uniform Delay, d1 14.4 14.2 10.9 21.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.2 2.8 0.3 9.7

Delay (s) 17.6 17.0 11.2 30.9

Level of Service B B B C

Approach Delay (s) 17.6 14.7 30.9

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 19.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 66.3 Sum of lost time (s) 15.2

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 808 161 357 841 227 57 271 280 137 341 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 11 12 12 12 12 12 12 15 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 115 300 135 300 25 75 25 0

Storage Lanes 1 1 1 1 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1685 3478 0 1728 3456 0 1805 1881 1615 1736 2052 0

Flt Permitted 0.950 0.950 0.185 0.321

Satd. Flow (perm) 1685 3478 0 1728 3456 0 352 1881 1615 586 2052 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 23 28 158 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 694 783 720 476

Travel Time (s) 15.8 17.8 16.4 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.92 0.82 0.92 0.90 0.92 0.75 0.84 0.88 0.84 0.87 0.71

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 1% 1% 2% 0% 1% 0% 4% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 20 1074 0 388 1181 0 76 323 318 163 416 0

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Detector Phase 1 6 5 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 8.0 12.0 8.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 40.0 0.0 25.0 40.0 0.0 34.0 34.0 34.0 34.0 34.0 0.0

Total Split (%) 20.8% 33.3% 0.0% 20.8% 33.3% 0.0% 28.3% 28.3% 28.3% 28.3% 28.3% 0.0%

Maximum Green (s) 21.0 36.0 21.0 36.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None Max None Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 18%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 8.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 6.8 36.2 21.1 56.8 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.07 0.35 0.20 0.55 0.29 0.29 0.29 0.29 0.29

v/c Ratio 0.18 0.87 1.10 0.62 0.74 0.59 0.54 0.95 0.69

Control Delay 51.3 40.3 115.9 19.8 75.5 37.7 19.8 95.5 40.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 51.3 40.3 115.9 19.8 75.5 37.7 19.8 95.5 40.5

LOS D D F B E D B F D

Approach Delay 40.5 43.6 33.8 56.0

Approach LOS D D C E

Queue Length 50th (ft) 12 316 ~270 204 42 171 79 99 227

Queue Length 95th (ft) 22 #591 #577 517 #116 303 200 #259 #415

Internal Link Dist (ft) 614 703 640 396

Turn Bay Length (ft) 115 135 25 75 25

Base Capacity (vph) 345 1235 354 1914 103 550 584 172 601

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.06 0.87 1.10 0.62 0.74 0.59 0.54 0.95 0.69

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 103.2

Natural Cycle: 140

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.10

Intersection Signal Delay: 42.8 Intersection LOS: D

Intersection Capacity Utilization 86.2% ICU Level of Service E

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     34: Dean Street (Route 44) & Longmeadow Road
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 808 161 357 841 227 57 271 280 137 341 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 12 11 12 12 12 12 12 12 15 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1685 3476 1728 3455 1805 1881 1615 1736 2053

Flt Permitted 0.95 1.00 0.95 1.00 0.18 1.00 1.00 0.32 1.00

Satd. Flow (perm) 1685 3476 1728 3455 351 1881 1615 586 2053

Peak-hour factor, PHF 0.50 0.92 0.82 0.92 0.90 0.92 0.75 0.84 0.88 0.84 0.87 0.71

Adj. Flow (vph) 20 878 196 388 934 247 76 323 318 163 392 24

RTOR Reduction (vph) 0 15 0 0 13 0 0 0 114 0 1 0

Lane Group Flow (vph) 20 1059 0 388 1168 0 76 323 204 163 415 0

Heavy Vehicles (%) 0% 1% 1% 1% 1% 2% 0% 1% 0% 4% 1% 0%

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Actuated Green, G (s) 3.1 38.8 21.1 56.8 30.2 30.2 30.2 30.2 30.2

Effective Green, g (s) 3.1 38.8 21.1 56.8 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.03 0.36 0.20 0.52 0.28 0.28 0.28 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 48 1246 337 1814 98 525 451 164 573

v/s Ratio Prot 0.01 c0.30 c0.22 0.34 0.17 0.20

v/s Ratio Perm 0.22 0.13 c0.28

v/c Ratio 0.42 0.85 1.15 0.64 0.78 0.62 0.45 0.99 0.72

Uniform Delay, d1 51.7 32.0 43.5 18.4 35.9 33.9 32.2 38.9 35.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.8 7.4 96.7 1.8 31.0 2.1 0.7 68.1 4.5

Delay (s) 57.4 39.4 140.3 20.2 66.9 36.1 32.9 107.1 39.7

Level of Service E D F C E D C F D

Approach Delay (s) 39.7 49.9 37.9 58.7

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 46.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 108.2 Sum of lost time (s) 18.1

Intersection Capacity Utilization 86.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 77 494 84 12 609 20 98 90 11 14 142 114

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 150 0 150 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1736 1827 0 1805 1848 0 0 1810 0 0 1759 0

Flt Permitted 0.114 0.188 0.457 0.961

Satd. Flow (perm) 208 1827 0 357 1848 0 0 847 0 0 1697 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 3 3 34

Link Speed (mph) 30 30 30 30

Link Distance (ft) 682 771 671 608

Travel Time (s) 15.5 17.5 15.3 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.84 0.87 0.84 0.50 0.93 0.50 0.91 0.90 0.69 0.44 0.77 0.71

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 2% 0% 0% 2% 0% 3% 0% 0% 0% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 92 668 0 24 695 0 0 224 0 0 377 0

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Detector Phase 2 1 2 1 1 3 3 3 3

Switch Phase

Minimum Initial (s) 4.0 10.0 10.0 20.0 20.0 20.0 20.0

Minimum Split (s) 9.0 15.0 15.0 25.0 25.0 25.0 25.0

Total Split (s) 17.0 57.0 0.0 40.0 40.0 0.0 30.0 30.0 0.0 30.0 30.0 0.0

Total Split (%) 16.2% 54.3% 0.0% 38.1% 38.1% 0.0% 28.6% 28.6% 0.0% 28.6% 28.6% 0.0%

Maximum Green (s) 12.0 35.0 35.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 18.0

Total Split (s) 18.0

Total Split (%) 17%

Maximum Green (s) 15.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 46.1 51.2 35.3 35.3 25.2 25.2

Actuated g/C Ratio 0.52 0.57 0.39 0.39 0.28 0.28

v/c Ratio 0.31 0.64 0.17 0.95 0.93 0.75

Control Delay 23.6 17.3 24.7 52.1 77.3 38.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 23.6 17.3 24.7 52.1 77.3 38.8

LOS C B C D E D

Approach Delay 18.1 51.2 77.3 38.8

Approach LOS B D E D

Queue Length 50th (ft) 20 208 8 349 115 168

Queue Length 95th (ft) 56 455 18 #770 #323 #278

Internal Link Dist (ft) 602 691 591 528

Turn Bay Length (ft) 150 150

Base Capacity (vph) 317 1074 141 730 241 502

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.29 0.62 0.17 0.95 0.93 0.75

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 89.5

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 39.7 Intersection LOS: D

Intersection Capacity Utilization 89.4% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     35: Winthrop Street & Highland Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 77 494 84 12 609 20 98 90 11 14 142 114

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 0.99 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.98 1.00

Satd. Flow (prot) 1736 1826 1805 1849 1811 1759

Flt Permitted 0.11 1.00 0.19 1.00 0.46 0.96

Satd. Flow (perm) 208 1826 358 1849 848 1698

Peak-hour factor, PHF 0.84 0.87 0.84 0.50 0.93 0.50 0.91 0.90 0.69 0.44 0.77 0.71

Adj. Flow (vph) 92 568 100 24 655 40 108 100 16 32 184 161

RTOR Reduction (vph) 0 5 0 0 2 0 0 2 0 0 25 0

Lane Group Flow (vph) 92 663 0 24 693 0 0 222 0 0 352 0

Heavy Vehicles (%) 4% 2% 0% 0% 2% 0% 3% 0% 0% 0% 1% 2%

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Actuated Green, G (s) 46.1 51.1 35.2 35.2 25.2 25.2

Effective Green, g (s) 46.1 51.1 35.2 35.2 25.2 25.2

Actuated g/C Ratio 0.50 0.56 0.38 0.38 0.27 0.27

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0

Lane Grp Cap (vph) 286 1015 137 708 233 466

v/s Ratio Prot 0.04 c0.36 c0.37

v/s Ratio Perm 0.12 0.07 c0.26 0.21

v/c Ratio 0.32 0.65 0.18 0.98 0.95 0.76

Uniform Delay, d1 33.7 14.2 18.7 28.0 32.8 30.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 2.4 1.7 28.8 45.7 7.3

Delay (s) 34.6 16.6 20.5 56.8 78.5 37.8

Level of Service C B C E E D

Approach Delay (s) 18.8 55.6 78.5 37.8

Approach LOS B E E D

Intersection Summary

HCM Average Control Delay 41.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 91.9 Sum of lost time (s) 15.6

Intersection Capacity Utilization 89.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 50 104 786 84 180 622

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2046 1777 3459 0 0 3523

Flt Permitted 0.950 0.988

Satd. Flow (perm) 2046 1777 3459 0 0 3523

Link Speed (mph) 30 40 40

Link Distance (ft) 489 1115 542

Travel Time (s) 11.1 19.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.66 0.74 0.96 0.69 0.83 0.97

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 2% 5% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 76 141 941 0 0 858

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 60.2% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 50 104 786 84 180 622

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.66 0.74 0.96 0.69 0.83 0.97

Hourly flow rate (vph) 76 141 819 122 217 641

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1634 470 819

vC1, stage 1 conf vol 880

vC2, stage 2 conf vol 754

vCu, unblocked vol 1634 470 819

tC, single (s) 6.8 7.0 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 69 74 73

cM capacity (veh/h) 243 537 806

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 216 546 395 431 427

Volume Left 76 0 0 217 0

Volume Right 141 0 122 0 0

cSH 693 1700 1700 806 1700

Volume to Capacity 0.31 0.32 0.23 0.27 0.25

Queue Length 95th (ft) 33 0 0 27 0

Control Delay (s) 18.4 0.0 0.0 7.3 0.0

Lane LOS C A

Approach Delay (s) 18.4 0.0 3.7

Approach LOS C

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 60.2% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 287 194 82 583 564 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2006 1777 0 3514 3481 0

Flt Permitted 0.950 0.991

Satd. Flow (perm) 2006 1777 0 3514 3481 0

Link Speed (mph) 30 30 40

Link Distance (ft) 516 240 1115

Travel Time (s) 11.7 5.5 19.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.81 0.60 0.95 0.94 0.77

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 1% 2% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 326 240 0 751 740 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 287 194 82 583 564 108

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.81 0.60 0.95 0.94 0.77

Hourly flow rate (vph) 326 240 137 614 600 140

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1250 370 600

vC1, stage 1 conf vol 670

vC2, stage 2 conf vol 580

vCu, unblocked vol 1250 370 600

tC, single (s) 6.8 7.0 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 6 62 86

cM capacity (veh/h) 345 624 980

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 566 341 409 400 340

Volume Left 326 137 0 0 0

Volume Right 240 0 0 0 140

cSH 574 980 1700 1700 1700

Volume to Capacity 0.99 0.14 0.24 0.24 0.20

Queue Length 95th (ft) 351 12 0 0 0

Control Delay (s) 60.8 4.6 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 60.8 2.1 0.0

Approach LOS F

Intersection Summary

Average Delay 17.5

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 99 183 31 36 202 77 27 166 37 86 439 240

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1786 0 0 1793 0 0 1810 0 0 1733 0

Flt Permitted 0.704 0.916 0.876 0.928

Satd. Flow (perm) 0 1278 0 0 1654 0 0 1596 0 0 1617 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 33 19 47

Link Speed (mph) 30 30 30 30

Link Distance (ft) 548 563 860 661

Travel Time (s) 12.5 12.8 19.5 15.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.79 0.91 0.69 0.89 0.77 0.75 0.83 0.77 0.86 0.89 0.80

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 2% 3% 6% 1% 0% 0% 2% 3% 3% 5% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 398 0 0 379 0 0 284 0 0 893 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0

Total Split (%) 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0%

Maximum Green (s) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 21.8 21.8 31.3 31.3

Actuated g/C Ratio 0.36 0.36 0.51 0.51

v/c Ratio 0.87 0.62 0.34 1.05

Control Delay 37.2 19.2 11.3 64.3

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 37.2 19.2 11.3 64.3

LOS D B B E

Approach Delay 37.2 19.2 11.3 64.3

Approach LOS D B B E

Queue Length 50th (ft) 129 101 53 ~366

Queue Length 95th (ft) 185 172 116 #674

Internal Link Dist (ft) 468 483 780 581

Turn Bay Length (ft)

Base Capacity (vph) 659 863 827 851

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.60 0.44 0.34 1.05

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 61.2

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.05

Intersection Signal Delay: 42.3 Intersection LOS: D

Intersection Capacity Utilization 98.7% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     39: Route 79 & Route 18
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 99 183 31 36 202 77 27 166 37 86 439 240

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.96 0.98 0.95

Flt Protected 0.98 0.99 0.99 0.99

Satd. Flow (prot) 1786 1794 1810 1733

Flt Permitted 0.70 0.92 0.88 0.93

Satd. Flow (perm) 1279 1655 1595 1617

Peak-hour factor, PHF 0.75 0.79 0.91 0.69 0.89 0.77 0.75 0.83 0.77 0.86 0.89 0.80

Adj. Flow (vph) 132 232 34 52 227 100 36 200 48 100 493 300

RTOR Reduction (vph) 0 6 0 0 21 0 0 9 0 0 23 0

Lane Group Flow (vph) 0 392 0 0 358 0 0 275 0 0 870 0

Heavy Vehicles (%) 6% 2% 3% 6% 1% 0% 0% 2% 3% 3% 5% 3%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.8 21.8 31.3 31.3

Effective Green, g (s) 21.8 21.8 31.3 31.3

Actuated g/C Ratio 0.36 0.36 0.51 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 456 590 817 828

v/s Ratio Prot

v/s Ratio Perm c0.31 0.22 0.17 c0.54

v/c Ratio 0.86 0.61 0.34 1.05

Uniform Delay, d1 18.2 16.1 8.8 14.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.2 1.8 0.2 45.5

Delay (s) 33.4 17.9 9.0 60.4

Level of Service C B A E

Approach Delay (s) 33.4 17.9 9.0 60.4

Approach LOS C B A E

Intersection Summary

HCM Average Control Delay 39.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 61.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 98.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 3 27 21 11 3 18 319 5 4 605 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 16 12 10 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1695 1760 0 1605 0 0 1794 0 0 1789 0

Flt Permitted 0.956 0.972 0.997

Satd. Flow (perm) 0 1695 1760 0 1605 0 0 1794 0 0 1789 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 340 444 1082 984

Travel Time (s) 7.7 10.1 24.6 22.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.77 0.38 0.78 0.44 0.39 0.38 0.90 0.97 0.42 0.50 0.86 0.86

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 4% 5% 0% 33% 11% 5% 0% 25% 4% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 100 35 0 84 0 0 361 0 0 852 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 71 3 27 21 11 3 18 319 5 4 605 121

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.77 0.38 0.78 0.44 0.39 0.38 0.90 0.97 0.42 0.50 0.86 0.86

Hourly flow rate (vph) 92 8 35 48 28 8 20 329 12 8 703 141

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1187 1171 774 1169 1235 335 844 341

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1187 1171 774 1169 1235 335 844 341

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.5 4.2 4.3

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.6 2.3 2.4

p0 queue free % 34 96 91 67 84 99 97 99

cM capacity (veh/h) 141 188 395 144 172 642 755 1101

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 135 84 361 852

Volume Left 92 48 20 8

Volume Right 35 8 12 141

cSH 194 165 755 1101

Volume to Capacity 0.69 0.51 0.03 0.01

Queue Length 95th (ft) 108 62 2 1

Control Delay (s) 58.1 47.2 0.9 0.2

Lane LOS F E A A

Approach Delay (s) 58.1 47.2 0.9 0.2

Approach LOS F E

Intersection Summary

Average Delay 8.6

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 28 90 562 198 11 454

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 11 12 12 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1810 1794 1694 0 0 3385

Flt Permitted 0.950 0.998

Satd. Flow (perm) 1810 1794 1694 0 0 3385

Link Speed (mph) 30 30 30

Link Distance (ft) 562 921 599

Travel Time (s) 12.8 20.9 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.64 0.83 0.97 0.88 0.54 0.98

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 2% 4% 5% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 44 108 804 0 0 483

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 28 90 562 198 11 454

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.64 0.83 0.97 0.88 0.54 0.98

Hourly flow rate (vph) 44 108 579 225 20 463

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 964 692 579

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 964 692 579

tC, single (s) 7.1 6.9 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 81 72 98

cM capacity (veh/h) 229 386 1004

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 152 804 175 309

Volume Left 44 0 20 0

Volume Right 108 225 0 0

cSH 542 1700 1004 1700

Volume to Capacity 0.28 0.47 0.02 0.18

Queue Length 95th (ft) 29 0 2 0

Control Delay (s) 19.8 0.0 1.2 0.0

Lane LOS C A

Approach Delay (s) 19.8 0.0 0.4

Approach LOS C

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 223 455 65 537 358 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 11 11 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1967 1777 0 1771 1783 1561

Flt Permitted 0.950 0.995

Satd. Flow (perm) 1967 1777 0 1771 1783 1561

Link Speed (mph) 30 30 30

Link Distance (ft) 595 770 921

Travel Time (s) 13.5 17.5 20.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.86 0.90 0.90 0.84 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 3% 5% 3% 3% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 235 529 0 669 426 139

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 73.1% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 223 455 65 537 358 124

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.86 0.90 0.90 0.84 0.89

Hourly flow rate (vph) 235 529 72 597 426 139

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1167 426 426

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1167 426 426

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 16 94

cM capacity (veh/h) 198 626 1117

Direction, Lane # EB 1 NB 1 SB 1 SB 2

Volume Total 764 669 426 139

Volume Left 235 72 0 0

Volume Right 529 0 0 139

cSH 511 1117 1700 1700

Volume to Capacity 1.50 0.06 0.25 0.08

Queue Length 95th (ft) 974 5 0 0

Control Delay (s) 254.4 1.7 0.0 0.0

Lane LOS F A

Approach Delay (s) 254.4 1.7 0.0

Approach LOS F

Intersection Summary

Average Delay 97.8

Intersection Capacity Utilization 73.1% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 66 1051 648 565 1 166

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 13 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1896 1750 0 2046 1777

Flt Permitted 0.996 0.950

Satd. Flow (perm) 0 1896 1750 0 2046 1777

Link Speed (mph) 50 50 30

Link Distance (ft) 833 581 538

Travel Time (s) 11.4 7.9 12.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.72 0.93 0.95 0.88 0.25 0.76

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 3% 2% 8% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1222 1324 0 4 218

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 119.4% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 66 1051 648 565 1 166

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.72 0.93 0.95 0.88 0.25 0.76

Hourly flow rate (vph) 92 1130 682 642 4 218

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 682 2317 1003

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 682 2317 1003

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 90 89 25

cM capacity (veh/h) 897 38 293

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 1222 1324 222

Volume Left 92 0 4

Volume Right 0 642 218

cSH 897 1700 298

Volume to Capacity 0.10 0.78 0.75

Queue Length 95th (ft) 9 0 139

Control Delay (s) 3.4 0.0 47.4

Lane LOS A E

Approach Delay (s) 3.4 0.0 47.4

Approach LOS E

Intersection Summary

Average Delay 5.3

Intersection Capacity Utilization 119.4% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 586 342 15 799 96 531

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 13 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1829 0 0 1924 1986 1743

Flt Permitted 0.999 0.950

Satd. Flow (perm) 1829 0 0 1924 1986 1743

Link Speed (mph) 50 50 30

Link Distance (ft) 690 833 502

Travel Time (s) 9.4 11.4 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.63 0.97 0.75 0.93

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 0% 2% 3% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 998 0 0 848 128 571

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 91.2% ICU Level of Service F

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 586 342 15 799 96 531

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.63 0.97 0.75 0.93

Hourly flow rate (vph) 630 368 24 824 128 571

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 630 1685 814

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 630 1685 814

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 0 0

cM capacity (veh/h) 962 100 373

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 998 848 699

Volume Left 0 24 128

Volume Right 368 0 571

cSH 1700 962 363

Volume to Capacity 0.59 0.02 1.93

Queue Length 95th (ft) 0 2 1189

Control Delay (s) 0.0 0.7 452.3

Lane LOS A F

Approach Delay (s) 0.0 0.7 452.3

Approach LOS F

Intersection Summary

Average Delay 124.5

Intersection Capacity Utilization 91.2% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 911 21 12 788 17 8 2 14 28 2 117

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 13 12 12 12 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1848 0 0 1916 0 0 1684 0 0 1562 0

Flt Permitted 0.996 0.997 0.984 0.991

Satd. Flow (perm) 0 1848 0 0 1916 0 0 1684 0 0 1562 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 547 743 379 337

Travel Time (s) 9.3 12.7 8.6 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.80 0.90 0.44 0.25 0.92 0.85 0.67 0.25 0.88 0.88 0.25 0.84

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 13% 0% 0% 4% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1144 0 0 925 0 0 36 0 0 179 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 105.1% ICU Level of Service G

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 67 911 21 12 788 17 8 2 14 28 2 117

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.80 0.90 0.44 0.25 0.92 0.85 0.67 0.25 0.88 0.88 0.25 0.84

Hourly flow rate (vph) 84 1012 48 48 857 20 12 8 16 32 8 139

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 877 1060 2309 2176 1036 2186 2190 867

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 877 1060 2309 2176 1036 2186 2190 867

tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 89 93 0 79 94 0 79 61

cM capacity (veh/h) 779 665 11 39 284 22 38 355

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 1144 925 36 179

Volume Left 84 48 12 32

Volume Right 48 20 16 139

cSH 779 665 27 89

Volume to Capacity 0.11 0.07 1.34 2.02

Queue Length 95th (ft) 9 6 107 390

Control Delay (s) 3.4 2.1 513.8 573.5

Lane LOS A A F F

Approach Delay (s) 3.4 2.1 513.8 573.5

Approach LOS F F

Intersection Summary

Average Delay 55.6

Intersection Capacity Utilization 105.1% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 27 906 100 43 897 51 67 29 37 49 39 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 14 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1899 0 0 1903 0 0 1680 0 0 1881 0

Flt Permitted 0.924 0.894 0.704 0.817

Satd. Flow (perm) 0 1759 0 0 1706 0 0 1211 0 0 1563 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16 9 21 32

Link Speed (mph) 40 40 30 30

Link Distance (ft) 573 780 392 509

Travel Time (s) 9.8 13.3 8.9 11.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.56 0.94 0.93 0.72 0.93 0.85 0.80 0.66 0.77 0.88 0.81 0.87

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 1% 5% 2% 2% 6% 0% 0% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1120 0 0 1085 0 0 176 0 0 164 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Split (%) 75.0% 75.0% 0.0% 75.0% 75.0% 0.0% 25.0% 25.0% 0.0% 25.0% 25.0% 0.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 16.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 56.1 56.1 13.4 13.4

Actuated g/C Ratio 0.72 0.72 0.17 0.17

v/c Ratio 0.88 0.88 0.78 0.55

Control Delay 19.2 19.6 50.4 30.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 19.2 19.6 50.4 30.7

LOS B B D C

Approach Delay 19.2 19.6 50.4 30.7

Approach LOS B B D C

Queue Length 50th (ft) 363 355 72 58

Queue Length 95th (ft) #763 #746 93 101

Internal Link Dist (ft) 493 700 312 429

Turn Bay Length (ft)

Base Capacity (vph) 1277 1237 267 348

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.88 0.88 0.66 0.47

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 77.5

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 22.3 Intersection LOS: C

Intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     47: Route 44 & Church Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 27 906 100 43 897 51 67 29 37 49 39 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 13 12 12 13 12 12 11 12 12 14 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.99 0.96 0.95

Flt Protected 1.00 1.00 0.98 0.98

Satd. Flow (prot) 1899 1902 1680 1880

Flt Permitted 0.92 0.89 0.70 0.82

Satd. Flow (perm) 1759 1705 1211 1563

Peak-hour factor, PHF 0.56 0.94 0.93 0.72 0.93 0.85 0.80 0.66 0.77 0.88 0.81 0.87

Adj. Flow (vph) 48 964 108 60 965 60 84 44 48 56 48 60

RTOR Reduction (vph) 0 4 0 0 2 0 0 17 0 0 26 0

Lane Group Flow (vph) 0 1116 0 0 1083 0 0 159 0 0 138 0

Heavy Vehicles (%) 0% 2% 1% 5% 2% 2% 6% 0% 0% 0% 0% 2%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 56.1 56.1 13.4 13.4

Effective Green, g (s) 56.1 56.1 13.4 13.4

Actuated g/C Ratio 0.72 0.72 0.17 0.17

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1273 1234 209 270

v/s Ratio Prot

v/s Ratio Perm 0.63 c0.63 c0.13 0.09

v/c Ratio 0.88 0.88 0.76 0.51

Uniform Delay, d1 8.1 8.1 30.5 29.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.7 9.0 14.6 1.5

Delay (s) 16.8 17.1 45.1 30.6

Level of Service B B D C

Approach Delay (s) 16.8 17.1 45.1 30.6

Approach LOS B B D C

Intersection Summary

HCM Average Control Delay 19.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 77.5 Sum of lost time (s) 8.0

Intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 994 60 34 921 29 14 3 28 3 0 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 16 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 130 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1965 1794 0 1912 0 0 1532 0 0 1626 0

Flt Permitted 0.998 0.998 0.982 0.993

Satd. Flow (perm) 0 1965 1794 0 1912 0 0 1532 0 0 1626 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 821 790 522 477

Travel Time (s) 14.0 13.5 11.9 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.98 0.75 0.65 0.96 0.91 0.58 0.75 0.78 0.38 0.92 0.79

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 2% 3% 2% 3% 7% 0% 11% 0% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1066 80 0 1043 0 0 64 0 0 56 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 91.4% ICU Level of Service F

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 50 994 60 34 921 29 14 3 28 3 0 38

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.98 0.75 0.65 0.96 0.91 0.58 0.75 0.78 0.38 0.92 0.79

Hourly flow rate (vph) 52 1014 80 52 959 32 24 4 36 8 0 48

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 991 1094 2246 2214 1014 2236 2278 975

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 991 1094 2246 2214 1014 2236 2278 975

tC, single (s) 4.1 4.1 7.2 6.5 6.3 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.4 3.5 4.0 3.3

p0 queue free % 93 92 0 89 87 64 100 84

cM capacity (veh/h) 698 634 21 38 278 22 34 304

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 1066 80 1044 64 56

Volume Left 52 0 52 24 8

Volume Right 0 80 32 36 48

cSH 698 1700 634 47 107

Volume to Capacity 0.07 0.05 0.08 1.36 0.52

Queue Length 95th (ft) 6 0 7 152 60

Control Delay (s) 2.4 0.0 2.7 395.9 70.4

Lane LOS A A F F

Approach Delay (s) 2.2 2.7 395.9 70.4

Approach LOS F F

Intersection Summary

Average Delay 15.0

Intersection Capacity Utilization 91.4% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 84 1114 363 23 1502 157 273 108 39 164 146 111

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 10 11 11 11 12 13 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 100 0 175 200 0 175 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3528 1492 0 3419 1546 1787 1867 0 1787 1726 0

Flt Permitted 0.486 0.851 0.192 0.625

Satd. Flow (perm) 0 1721 1492 0 2913 1546 361 1867 0 1176 1726 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 190 111 16 36

Link Speed (mph) 30 30 30 30

Link Distance (ft) 805 1061 855 763

Travel Time (s) 18.3 24.1 19.4 17.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.84 0.92 0.86 0.64 0.91 0.82 0.95 0.71 0.65 0.82 0.96 0.77

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 1% 0% 2% 1% 1% 1% 0% 1% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1311 422 0 1687 191 287 212 0 200 296 0

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 7 4 4 8 8 1 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 8.0 8.0 6.0 6.0 8.0 6.0 8.0

Minimum Split (s) 12.0 14.0 14.0 14.0 14.0 12.0 12.0 14.0 12.0 14.0

Total Split (s) 12.0 68.0 68.0 56.0 56.0 14.0 20.0 38.0 0.0 14.0 32.0 0.0

Total Split (%) 10.0% 56.7% 56.7% 46.7% 46.7% 11.7% 16.7% 31.7% 0.0% 11.7% 26.7% 0.0%

Maximum Green (s) 6.0 62.0 62.0 50.0 50.0 8.0 14.0 32.0 8.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.1 62.1 50.1 64.1 41.7 27.7 29.7 21.7

Actuated g/C Ratio 0.54 0.54 0.43 0.55 0.36 0.24 0.26 0.19

v/c Ratio 1.29 0.48 1.34 0.21 0.95 0.46 0.58 0.84

Control Delay 162.9 11.1 187.9 6.6 70.9 38.0 37.1 60.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 162.9 11.1 187.9 6.6 70.9 38.0 37.1 60.6

LOS F B F A E D D E

Approach Delay 125.9 169.4 56.9 51.1

Approach LOS F F E D

Queue Length 50th (ft) ~564 100 ~883 28 162 125 106 190

Queue Length 95th (ft) #834 172 #1055 57 #315 149 149 #298

Internal Link Dist (ft) 725 981 775 683

Turn Bay Length (ft) 100 175 200 175

Base Capacity (vph) 1016 888 1259 905 303 528 344 416

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.29 0.48 1.34 0.21 0.95 0.40 0.58 0.71

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 115.8

Natural Cycle: 140

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.34

Intersection Signal Delay: 128.1 Intersection LOS: F

Intersection Capacity Utilization 125.0% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     49: Route 44 & Orchard Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 84 1114 363 23 1502 157 273 108 39 164 146 111

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 11 11 11 12 13 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.96 1.00 0.93

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3528 1492 3419 1546 1787 1867 1787 1726

Flt Permitted 0.49 1.00 0.85 1.00 0.19 1.00 0.63 1.00

Satd. Flow (perm) 1722 1492 2914 1546 361 1867 1176 1726

Peak-hour factor, PHF 0.84 0.92 0.86 0.64 0.91 0.82 0.95 0.71 0.65 0.82 0.96 0.77

Adj. Flow (vph) 100 1211 422 36 1651 191 287 152 60 200 152 144

RTOR Reduction (vph) 0 0 88 0 0 55 0 12 0 0 29 0

Lane Group Flow (vph) 0 1311 334 0 1687 136 287 200 0 200 267 0

Heavy Vehicles (%) 1% 2% 1% 0% 2% 1% 1% 1% 0% 1% 3% 1%

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 62.1 62.1 50.1 58.1 41.7 27.7 29.7 21.7

Effective Green, g (s) 62.1 62.1 50.1 58.1 41.7 27.7 29.7 21.7

Actuated g/C Ratio 0.54 0.54 0.43 0.50 0.36 0.24 0.26 0.19

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1017 800 1261 856 302 447 344 323

v/s Ratio Prot c0.07 0.01 c0.11 0.11 0.04 0.15

v/s Ratio Perm c0.62 0.22 0.58 0.08 c0.23 0.11

v/c Ratio 1.29 0.42 1.34 0.16 0.95 0.45 0.58 0.83

Uniform Delay, d1 26.8 16.0 32.9 15.6 30.5 37.5 36.2 45.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 137.6 1.6 157.5 0.1 38.5 0.7 2.5 15.7

Delay (s) 164.4 17.6 190.3 15.7 69.0 38.2 38.7 60.9

Level of Service F B F B E D D E

Approach Delay (s) 128.7 172.6 55.9 52.0

Approach LOS F F E D

Intersection Summary

HCM Average Control Delay 130.4 HCM Level of Service F

HCM Volume to Capacity ratio 1.10

Actuated Cycle Length (s) 115.8 Sum of lost time (s) 12.0

Intersection Capacity Utilization 125.0% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 237 1 77 212 770 0 0 1084 302

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16 10 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 150 210 0 0 0

Storage Lanes 0 0 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 0 0 2012 1695 1652 3505 0 0 3450 0

Flt Permitted 0.953 0.950

Satd. Flow (perm) 0 0 0 0 2012 1695 1652 3505 0 0 3450 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 84 45

Link Speed (mph) 30 30 40 40

Link Distance (ft) 665 690 712 1771

Travel Time (s) 15.1 15.7 12.1 30.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.25 0.92 0.91 0.89 0.92 0.92 0.89 0.97

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 2% 0% 8% 2% 3% 0% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 273 84 233 865 0 0 1529 0

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 8.0

Minimum Split (s) 21.0 21.0 11.0 21.0 21.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 20.0 55.0 0.0 0.0 35.0 0.0

Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 0.0% 25.0% 68.8% 0.0% 0.0% 43.8% 0.0%

Maximum Green (s) 20.0 20.0 15.0 50.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)



Lanes, Volumes, Timings Project First Light - Taunton

50: 495 NB Ramp & Route 138 Existing (2012) Conditions PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 132

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 15.7 80.0 14.8 54.3 34.5

Actuated g/C Ratio 0.20 1.00 0.18 0.68 0.43

v/c Ratio 0.69 0.05 0.76 0.36 1.01

Control Delay 38.9 0.1 41.6 4.1 51.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 38.9 0.1 41.6 4.1 51.4

LOS D A D A D

Approach Delay 29.8 12.1 51.4

Approach LOS C B D

Queue Length 50th (ft) 127 0 113 78 ~451

Queue Length 95th (ft) 45 0 m#206 138 #600

Internal Link Dist (ft) 585 610 632 1691

Turn Bay Length (ft) 150 210

Base Capacity (vph) 503 1695 325 2379 1513

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.54 0.05 0.72 0.36 1.01

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 34.3 Intersection LOS: C

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     50: 495 NB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 237 1 77 212 770 0 0 1084 302

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16 10 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2013 1695 1652 3505 3451

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2013 1695 1652 3505 3451

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.25 0.92 0.91 0.89 0.92 0.92 0.89 0.97

Adj. Flow (vph) 0 0 0 269 4 84 233 865 0 0 1218 311

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 26 0

Lane Group Flow (vph) 0 0 0 0 273 84 233 865 0 0 1503 0

Heavy Vehicles (%) 0% 0% 0% 2% 0% 8% 2% 3% 0% 0% 1% 3%

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Actuated Green, G (s) 15.7 80.0 14.8 54.3 34.5

Effective Green, g (s) 15.7 80.0 14.8 54.3 34.5

Actuated g/C Ratio 0.20 1.00 0.19 0.68 0.43

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 395 1695 306 2379 1488

v/s Ratio Prot c0.14 c0.14 0.25 c0.44

v/s Ratio Perm 0.05

v/c Ratio 0.69 0.05 0.76 0.36 1.01

Uniform Delay, d1 29.9 0.0 30.9 5.5 22.8

Progression Factor 1.00 1.00 0.87 0.62 1.00

Incremental Delay, d2 5.2 0.1 8.7 0.3 25.9

Delay (s) 35.0 0.1 35.5 3.8 48.6

Level of Service D A D A D

Approach Delay (s) 0.0 26.8 10.5 48.6

Approach LOS A C B D

Intersection Summary

HCM Average Control Delay 32.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



Lanes, Volumes, Timings Project First Light - Taunton

51: 495 SB Ramp & Route 138 Existing (2012) Conditions PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 134

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 310 0 385 0 0 0 0 672 192 124 1197 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 16 12 12 12 12 12 12 10 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 200 0

Storage Lanes 0 1 0 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1930 1812 0 0 0 0 3401 0 1620 3574 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 1930 1812 0 0 0 0 3401 0 1620 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 381 82

Link Speed (mph) 30 30 40 40

Link Distance (ft) 680 686 1368 712

Travel Time (s) 15.5 15.6 23.3 12.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.87 0.92 0.88 0.92 0.92 0.92 0.92 0.96 0.79 0.86 0.91 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 0% 1% 0% 0% 0% 0% 2% 2% 4% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 356 438 0 0 0 0 943 0 144 1315 0

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Detector Phase 4 4 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 21.0 21.0 21.0 9.0 21.0

Total Split (s) 25.0 25.0 0.0 0.0 0.0 0.0 0.0 43.0 0.0 12.0 55.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 15.0% 68.8% 0.0%

Maximum Green (s) 20.0 20.0 38.0 7.0 50.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.2 80.0 38.1 8.7 51.8

Actuated g/C Ratio 0.23 1.00 0.48 0.11 0.65

v/c Ratio 0.81 0.24 0.57 0.82 0.57

Control Delay 44.5 0.3 15.2 53.7 7.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 44.5 0.3 15.2 53.7 7.8

LOS D A B D A

Approach Delay 20.1 15.2 12.3

Approach LOS C B B

Queue Length 50th (ft) 164 0 154 ~68 231

Queue Length 95th (ft) #282 0 210 m#89 m224

Internal Link Dist (ft) 600 606 1288 632

Turn Bay Length (ft) 150 200

Base Capacity (vph) 483 1812 1663 176 2313

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.74 0.24 0.57 0.82 0.57

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 34 (43%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 15.1 Intersection LOS: B

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: 495 SB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 310 0 385 0 0 0 0 672 192 124 1197 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 16 12 12 12 12 12 12 10 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.96 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1930 1812 3402 1620 3574

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1930 1812 3402 1620 3574

Peak-hour factor, PHF 0.87 0.92 0.88 0.92 0.92 0.92 0.92 0.96 0.79 0.86 0.91 0.92

Adj. Flow (vph) 356 0 438 0 0 0 0 700 243 144 1315 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 43 0 0 0 0

Lane Group Flow (vph) 0 356 438 0 0 0 0 900 0 144 1315 0

Heavy Vehicles (%) 6% 0% 1% 0% 0% 0% 0% 2% 2% 4% 1% 0%

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 18.2 80.0 38.1 8.7 51.8

Effective Green, g (s) 18.2 80.0 38.1 8.7 51.8

Actuated g/C Ratio 0.23 1.00 0.48 0.11 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 439 1812 1620 176 2314

v/s Ratio Prot 0.26 c0.09 c0.37

v/s Ratio Perm 0.18 0.24

v/c Ratio 0.81 0.24 0.56 0.82 0.57

Uniform Delay, d1 29.3 0.0 14.9 34.9 7.9

Progression Factor 1.00 1.00 1.00 0.95 0.88

Incremental Delay, d2 10.9 0.3 1.4 10.5 0.4

Delay (s) 40.1 0.3 16.3 43.7 7.3

Level of Service D A B D A

Approach Delay (s) 18.2 0.0 16.3 10.9

Approach LOS B A B B

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 719 94 194 909 57 647

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 125 0 0 250

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1863 1615 0 3463 2006 1777

Flt Permitted 0.639 0.950

Satd. Flow (perm) 1863 1615 0 2235 2006 1777

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 47 566

Link Speed (mph) 40 40 30

Link Distance (ft) 1056 1116 739

Travel Time (s) 18.0 19.0 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.97 0.73 0.82 0.96 0.86 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 4% 2% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 741 129 0 1184 66 703

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 13.0 21.0 24.0

Total Split (s) 40.0 0.0 15.0 55.0 25.0 0.0

Total Split (%) 50.0% 0.0% 18.8% 68.8% 31.3% 0.0%

Maximum Green (s) 35.0 10.0 50.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max None C-Max None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBT EBR WBL WBT NBL NBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 64.8 80.0 64.8 8.8 80.0

Actuated g/C Ratio 0.81 1.00 0.81 0.11 1.00

v/c Ratio 0.49 0.08 0.65 0.30 0.40

Control Delay 3.9 0.1 6.6 36.2 0.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 3.9 0.1 6.6 36.2 0.7

LOS A A A D A

Approach Delay 3.3 6.6 3.7

Approach LOS A A A

Queue Length 50th (ft) 200 0 110 31 0

Queue Length 95th (ft) 52 m0 205 63 0

Internal Link Dist (ft) 976 1036 659

Turn Bay Length (ft) 125 250

Base Capacity (vph) 1510 1615 1811 502 1777

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.49 0.08 0.65 0.13 0.40

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 32 (40%), Referenced to phase 4:EBT and 8:WBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 4.8 Intersection LOS: A

Intersection Capacity Utilization 87.8% ICU Level of Service E

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     52: Route 104 & Route 24 NB Ramp
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 719 94 194 909 57 647

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 4.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1863 1615 3463 2006 1777

Flt Permitted 1.00 1.00 0.64 0.95 1.00

Satd. Flow (perm) 1863 1615 2236 2006 1777

Peak-hour factor, PHF 0.97 0.73 0.82 0.96 0.86 0.92

Adj. Flow (vph) 741 129 237 947 66 703

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 741 129 0 1184 66 703

Heavy Vehicles (%) 2% 0% 0% 4% 2% 3%

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Actuated Green, G (s) 62.8 80.0 62.8 7.2 80.0

Effective Green, g (s) 62.8 80.0 62.8 7.2 80.0

Actuated g/C Ratio 0.78 1.00 0.78 0.09 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1462 1615 1755 181 1777

v/s Ratio Prot 0.40 0.03

v/s Ratio Perm 0.08 c0.53 c0.40

v/c Ratio 0.51 0.08 0.67 0.36 0.40

Uniform Delay, d1 3.1 0.0 3.9 34.2 0.0

Progression Factor 0.85 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.1 1.0 1.3 0.7

Delay (s) 3.5 0.1 5.0 35.5 0.7

Level of Service A A A D A

Approach Delay (s) 3.0 5.0 3.7

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 4.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 87.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Lane Configurations

Volume (vph) 51 404 364 602 409 295

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 200

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1863 1881 1553 1967 1812

Flt Permitted 0.885 0.950

Satd. Flow (perm) 0 1662 1881 1553 1967 1812

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 654 327

Link Speed (mph) 40 40 30

Link Distance (ft) 769 1056 605

Travel Time (s) 13.1 18.0 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.64 0.91 0.95 0.92 0.94 0.84

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 1% 4% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 524 383 654 435 351

Turn Type Perm Free Free

Protected Phases 4 8 6 9

Permitted Phases 4 Free Free

Detector Phase 4 4 8 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 20.0

Total Split (s) 35.0 35.0 35.0 0.0 25.0 0.0 20.0

Total Split (%) 43.8% 43.8% 43.8% 0.0% 31.3% 0.0% 25%

Maximum Green (s) 30.0 30.0 30.0 20.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max C-Max None None

Walk Time (s) 5.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s) 44.3 44.3 80.0 21.9 80.0

Actuated g/C Ratio 0.55 0.55 1.00 0.27 1.00

v/c Ratio 0.57 0.37 0.42 0.81 0.19

Control Delay 17.9 12.1 0.7 40.5 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 17.9 12.1 0.7 40.5 0.2

LOS B B A D A

Approach Delay 17.9 4.9 22.5

Approach LOS B A C

Queue Length 50th (ft) 149 75 0 194 0

Queue Length 95th (ft) #409 184 0 #360 0

Internal Link Dist (ft) 689 976 525

Turn Bay Length (ft) 200

Base Capacity (vph) 920 1041 1553 552 1812

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.57 0.37 0.42 0.79 0.19

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 25 (31%), Referenced to phase 4:EBTL and 8:WBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 13.7 Intersection LOS: B

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     53: Route 104 & Route 24 SB Ramp
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 51 404 364 602 409 295

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 5.0 4.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.99 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1864 1881 1553 1967 1812

Flt Permitted 0.89 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1663 1881 1553 1967 1812

Peak-hour factor, PHF 0.64 0.91 0.95 0.92 0.94 0.84

Adj. Flow (vph) 80 444 383 654 435 351

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 524 383 654 435 351

Heavy Vehicles (%) 2% 1% 1% 4% 4% 1%

Turn Type Perm Free Free

Protected Phases 4 8 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 40.3 40.3 80.0 21.9 80.0

Effective Green, g (s) 40.3 40.3 80.0 21.9 80.0

Actuated g/C Ratio 0.50 0.50 1.00 0.27 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 838 948 1553 538 1812

v/s Ratio Prot 0.20 c0.22

v/s Ratio Perm c0.32 c0.42 0.19

v/c Ratio 0.63 0.40 0.42 0.81 0.19

Uniform Delay, d1 14.4 12.4 0.0 27.1 0.0

Progression Factor 1.00 0.90 1.00 1.00 1.00

Incremental Delay, d2 3.5 1.0 0.7 8.7 0.2

Delay (s) 17.9 12.2 0.7 35.8 0.2

Level of Service B B A D A

Approach Delay (s) 17.9 4.9 19.9

Approach LOS B A B

Intersection Summary

HCM Average Control Delay 12.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 196 161 55 120 38 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 15 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1932 0 0 2022 2046 1777

Flt Permitted 0.987 0.950

Satd. Flow (perm) 1932 0 0 2022 2046 1777

Link Speed (mph) 35 35 30

Link Distance (ft) 1432 769 456

Travel Time (s) 27.9 15.0 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.87 0.81 0.63 0.85 0.82

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 2% 2% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 403 0 0 258 45 44

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 42.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 196 161 55 120 38 36

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.87 0.81 0.63 0.85 0.82

Hourly flow rate (vph) 218 185 68 190 45 44

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 218 637 310

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 218 637 310

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 95 89 94

cM capacity (veh/h) 1352 423 727

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 403 258 89

Volume Left 0 68 45

Volume Right 185 0 44

cSH 1700 1352 837

Volume to Capacity 0.24 0.05 0.11

Queue Length 95th (ft) 0 4 9

Control Delay (s) 0.0 2.4 12.4

Lane LOS A B

Approach Delay (s) 0.0 2.4 12.4

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 42.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 36 265 134 24 92 332

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 15 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 2052 2027 0 1986 1812

Flt Permitted 0.994 0.950

Satd. Flow (perm) 0 2052 2027 0 1986 1812

Link Speed (mph) 35 35 30

Link Distance (ft) 663 1432 367

Travel Time (s) 12.9 27.9 8.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.81 0.74 0.67 0.91 0.93

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 1% 0% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 375 217 0 101 357

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

55: Paddleford Street & Route 24 SB Ramp Existing (2012) Conditions PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 146

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 36 265 134 24 92 332

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.75 0.81 0.74 0.67 0.91 0.93

Hourly flow rate (vph) 48 327 181 36 101 357

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 181 622 199

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 181 622 199

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 97 77 58

cM capacity (veh/h) 1388 433 845

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 375 217 458

Volume Left 48 0 101

Volume Right 0 36 357

cSH 1388 1700 1084

Volume to Capacity 0.03 0.13 0.42

Queue Length 95th (ft) 3 0 53

Control Delay (s) 1.3 0.0 13.1

Lane LOS A B

Approach Delay (s) 1.3 0.0 13.1

Approach LOS B

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 325 69 44 0 0 94 37 86 0 45 75 644

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3383 0 0 0 1826 0 3545 0 0 3514 1599

Flt Permitted 0.965 0.816 0.804

Satd. Flow (perm) 0 3383 0 0 0 1826 0 2946 0 0 2880 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 635 732

Link Speed (mph) 30 35 40 40

Link Distance (ft) 352 379 503 527

Travel Time (s) 8.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.85 0.73 0.83 0.92 0.92 0.77 0.64 0.84 0.92 0.72 0.79 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 0% 2% 0% 0% 0% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 530 0 0 0 122 0 160 0 0 157 732

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.4 29.8 10.1 10.1 10.1

Actuated g/C Ratio 0.32 1.00 0.34 0.34 0.34

v/c Ratio 0.49 0.07 0.16 0.16 0.71

Control Delay 10.4 0.1 7.3 7.3 5.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.4 0.1 7.3 7.3 5.4

LOS B A A A A

Approach Delay 10.4 7.3 5.8

Approach LOS B A A

Queue Length 50th (ft) 26 0 7 7 0

Queue Length 95th (ft) 62 0 21 19 40

Internal Link Dist (ft) 272 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 3046 1826 2946 2880 1599

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.17 0.07 0.05 0.05 0.46

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 29.8

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 6.9 Intersection LOS: A

Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 325 69 44 0 0 94 37 86 0 45 75 644

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.98 0.86 1.00 1.00 0.85

Flt Protected 0.97 1.00 0.98 0.98 1.00

Satd. Flow (prot) 3383 1826 3546 3512 1599

Flt Permitted 0.97 1.00 0.82 0.80 1.00

Satd. Flow (perm) 3383 1826 2946 2880 1599

Peak-hour factor, PHF 0.85 0.73 0.83 0.92 0.92 0.77 0.64 0.84 0.92 0.72 0.79 0.88

Adj. Flow (vph) 382 95 53 0 0 122 58 102 0 62 95 732

RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 481

Lane Group Flow (vph) 0 520 0 0 0 122 0 160 0 0 157 251

Heavy Vehicles (%) 2% 0% 0% 0% 0% 2% 0% 0% 0% 2% 0% 1%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 9.4 29.5 10.1 10.1 10.1

Effective Green, g (s) 9.4 29.5 10.1 10.1 10.1

Actuated g/C Ratio 0.32 1.00 0.34 0.34 0.34

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1078 1826 1009 986 547

v/s Ratio Prot

v/s Ratio Perm 0.15 0.07 0.05 0.05 c0.16

v/c Ratio 0.48 0.07 0.16 0.16 0.46

Uniform Delay, d1 8.1 0.0 6.7 6.7 7.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.0 0.0 0.2

Delay (s) 8.2 0.1 6.8 6.8 7.8

Level of Service A A A A A

Approach Delay (s) 8.2 0.1 6.8 7.6

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 7.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 29.5 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 69 108 6 20 103 35 0 180 324 111 90 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3506 0 1805 1900 1830 0 3220 0 3502 1727 0

Flt Permitted 0.812 0.606 0.950

Satd. Flow (perm) 0 2899 0 1151 1900 1830 0 3220 0 3502 1727 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 45 356 64

Link Speed (mph) 30 30 30 30

Link Distance (ft) 437 429 432 604

Travel Time (s) 9.9 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.80 0.77 0.75 0.43 0.83 0.77 0.92 0.91 0.91 0.90 0.96 0.81

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 234 0 47 124 45 0 554 0 123 184 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 46.0 46.0 0.0 15.0 61.0 0.0

Total Split (%) 22.7% 22.7% 0.0% 22.7% 22.7% 22.7% 41.8% 41.8% 0.0% 13.6% 55.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 41.0 41.0 10.0 56.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.5 9.5 9.5 9.5 9.8 8.5 19.6

Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.25 0.21 0.49

v/c Ratio 0.33 0.17 0.27 0.09 0.52 0.16 0.21

Control Delay 15.5 15.8 16.1 6.3 7.3 16.1 4.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 15.5 15.8 16.1 6.3 7.3 16.1 4.2

LOS B B B A A B A

Approach Delay 15.5 14.0 7.3 9.0

Approach LOS B B A A

Queue Length 50th (ft) 23 9 24 0 20 11 12

Queue Length 95th (ft) 44 14 57 14 55 32 36

Internal Link Dist (ft) 357 349 352 524

Turn Bay Length (ft) 260 200 270

Base Capacity (vph) 1533 608 1004 988 3089 925 1727

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.15 0.08 0.12 0.05 0.18 0.13 0.11

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 39.6

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.52

Intersection Signal Delay: 10.2 Intersection LOS: B

Intersection Capacity Utilization 47.6% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 69 108 6 20 103 35 0 180 324 111 90 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 0.99 1.00 1.00 0.85 0.90 1.00 0.93

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3506 1805 1900 1830 3218 3502 1726

Flt Permitted 0.81 0.61 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2898 1151 1900 1830 3218 3502 1726

Peak-hour factor, PHF 0.80 0.77 0.75 0.43 0.83 0.77 0.92 0.91 0.91 0.90 0.96 0.81

Adj. Flow (vph) 86 140 8 47 124 45 0 198 356 123 94 90

RTOR Reduction (vph) 0 2 0 0 0 34 0 269 0 0 31 0

Lane Group Flow (vph) 0 232 0 47 124 11 0 285 0 123 153 0

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 9.5 9.5 9.5 9.5 9.9 6.1 21.0

Effective Green, g (s) 9.5 9.5 9.5 9.5 9.9 6.1 21.0

Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.24 0.15 0.52

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 680 270 446 429 787 527 895

v/s Ratio Prot 0.07 c0.09 0.04 c0.09

v/s Ratio Perm c0.08 0.04 0.01

v/c Ratio 0.34 0.17 0.28 0.02 0.36 0.23 0.17

Uniform Delay, d1 12.9 12.4 12.7 11.9 12.7 15.1 5.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 0.3 0.0 0.3 0.2 0.1

Delay (s) 13.2 12.7 13.0 12.0 13.0 15.4 5.2

Level of Service B B B B B B A

Approach Delay (s) 13.2 12.7 13.0 9.3

Approach LOS B B B A

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 40.5 Sum of lost time (s) 15.0

Intersection Capacity Utilization 47.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 41 0 67 23 1 7 38 221 25 10 185 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 100 0

Storage Lanes 0 1 0 1 0 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1805 1615 0 1822 1615 0 1879 1429 1745 1848 0

Flt Permitted 0.950 0.959 0.989 0.950

Satd. Flow (perm) 0 1805 1615 0 1822 1615 0 1879 1429 1745 1848 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 401

Travel Time (s) 7.4 10.8 13.7 9.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.63 0.92 0.68 0.92 0.25 0.44 0.58 0.93 0.60 0.83 0.83 0.78

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 13% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 65 99 0 29 16 0 304 42 12 256 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 44.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 41 0 67 23 1 7 38 221 25 10 185 26

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.63 0.92 0.68 0.92 0.25 0.44 0.58 0.93 0.60 0.83 0.83 0.78

Hourly flow rate (vph) 65 0 99 25 4 16 66 238 42 12 223 33

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 604

pX, platoon unblocked

vC, conflicting volume 650 674 240 714 649 238 256 279

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 650 674 240 714 649 238 256 279

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 82 100 88 91 99 98 95 99

cM capacity (veh/h) 358 357 804 292 368 806 1320 1295

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 65 99 29 16 303 42 12 256

Volume Left 65 0 25 0 66 0 12 0

Volume Right 0 99 0 16 0 42 0 33

cSH 358 804 301 806 1320 1700 1295 1700

Volume to Capacity 0.18 0.12 0.10 0.02 0.05 0.02 0.01 0.15

Queue Length 95th (ft) 16 10 8 2 4 0 1 0

Control Delay (s) 17.3 10.1 18.2 9.6 2.1 0.0 7.8 0.0

Lane LOS C B C A A A

Approach Delay (s) 13.0 15.2 1.8 0.4

Approach LOS B C

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 44.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 229 747 660 253 1386

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1863 3574 1583 1711 3539

Flt Permitted 0.950

Satd. Flow (perm) 0 1863 3574 1583 1711 3539

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 531 767

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.90 0.91 0.86 0.86 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 254 821 767 294 1474

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 49.4 22.4 49.4 16.4 49.4

Actuated g/C Ratio 1.00 0.45 1.00 0.33 1.00

v/c Ratio 0.14 0.51 0.48 0.52 0.42

Control Delay 0.2 11.4 1.1 17.8 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 11.4 1.1 17.8 0.4

LOS A B A B A

Approach Delay 6.4 3.3

Approach LOS A A

Queue Length 50th (ft) 0 77 0 62 0

Queue Length 95th (ft) 0 164 0 150 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1863 3038 1583 1104 3522

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.14 0.27 0.48 0.27 0.42

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 49.4

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.52

Intersection Signal Delay: 4.4 Intersection LOS: A

Intersection Capacity Utilization 43.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 229 747 660 253 1386

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1863 3574 1583 1711 3539

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1863 3574 1583 1711 3539

Peak-hour factor, PHF 0.92 0.90 0.91 0.86 0.86 0.94

Adj. Flow (vph) 0 254 821 767 294 1474

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 254 821 767 294 1474

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 48.8 22.4 48.8 16.4 48.8

Effective Green, g (s) 48.8 22.4 48.8 16.4 48.8

Actuated g/C Ratio 1.00 0.46 1.00 0.34 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1863 1641 1583 575 3539

v/s Ratio Prot 0.23 0.17 0.42

v/s Ratio Perm 0.14 c0.48

v/c Ratio 0.14 0.50 0.48 0.51 0.42

Uniform Delay, d1 0.0 9.3 0.0 13.0 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 1.1 0.3 0.0

Delay (s) 0.2 9.4 1.1 13.3 0.0

Level of Service A A A B A

Approach Delay (s) 0.2 5.4 2.2

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 3.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 48.8 Sum of lost time (s) 0.0

Intersection Capacity Utilization 43.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 220 734 106 870 905 225

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2046 2760 1752 3574 3453 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 2046 2760 1752 3574 3453 0

Right Turn on Red No Yes

Satd. Flow (RTOR) 36

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1127

Travel Time (s) 14.1 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.84 0.80 0.94 0.96 0.82

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 229 874 132 926 1217 0

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Detector Phase 3 3 2 1 2 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0

Minimum Split (s) 17.0 13.0 15.0

Total Split (s) 45.0 70.0 25.0 64.0 39.0 0.0

Total Split (%) 41.3% 64.2% 22.9% 58.7% 35.8% 0.0%

Maximum Green (s) 40.0 20.0 34.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0

Minimum Gap (s) 4.0 3.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 22.8 41.5 13.6 53.1 34.4

Actuated g/C Ratio 0.27 0.48 0.16 0.62 0.40

v/c Ratio 0.42 0.66 0.47 0.42 0.87

Control Delay 29.1 19.0 39.6 9.7 32.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 29.1 19.0 39.6 9.7 32.9

LOS C B D A C

Approach Delay 21.1 13.4 32.9

Approach LOS C B C

Queue Length 50th (ft) 101 192 65 122 299

Queue Length 95th (ft) 179 227 114 202 #557

Internal Link Dist (ft) 542 735 1047

Turn Bay Length (ft) 250 100

Base Capacity (vph) 962 1897 412 2479 1401

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.24 0.46 0.32 0.37 0.87

Intersection Summary

Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 86

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 23.0 Intersection LOS: C

Intersection Capacity Utilization 66.2% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 220 734 106 870 905 225

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2046 2760 1752 3574 3454

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2046 2760 1752 3574 3454

Peak-hour factor, PHF 0.96 0.84 0.80 0.94 0.96 0.82

Adj. Flow (vph) 229 874 132 926 943 274

RTOR Reduction (vph) 0 0 0 0 22 0

Lane Group Flow (vph) 229 874 132 926 1195 0

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Actuated Green, G (s) 22.8 41.4 13.6 53.0 34.4

Effective Green, g (s) 22.8 41.4 13.6 53.0 34.4

Actuated g/C Ratio 0.27 0.48 0.16 0.62 0.40

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0

Lane Grp Cap (vph) 544 1332 278 2208 1385

v/s Ratio Prot 0.11 c0.32 0.08 0.26 c0.35

v/s Ratio Perm

v/c Ratio 0.42 0.66 0.47 0.42 0.86

Uniform Delay, d1 26.0 16.8 32.9 8.5 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 1.2 1.3 0.2 6.0

Delay (s) 26.8 18.0 34.1 8.6 29.5

Level of Service C B C A C

Approach Delay (s) 19.8 11.8 29.5

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 20.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 85.8 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 357 79 6 275 119 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 15 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1898 0 0 2054 1704 0

Flt Permitted 0.998 0.957

Satd. Flow (perm) 1898 0 0 2054 1704 0

Link Speed (mph) 30 30 30

Link Distance (ft) 2221 1519 1352

Travel Time (s) 50.5 34.5 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.98 0.74 0.50 0.78 0.85 0.75

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 17% 1% 1% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 471 0 0 365 156 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 357 79 6 275 119 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.98 0.74 0.50 0.78 0.85 0.75

Hourly flow rate (vph) 364 107 12 353 140 16

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 471 794 418

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 471 794 418

tC, single (s) 4.3 6.4 6.3

tC, 2 stage (s)

tF (s) 2.4 3.5 3.4

p0 queue free % 99 60 97

cM capacity (veh/h) 1017 354 623

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 471 365 156

Volume Left 0 12 140

Volume Right 107 0 16

cSH 1700 1017 370

Volume to Capacity 0.28 0.01 0.42

Queue Length 95th (ft) 0 1 51

Control Delay (s) 0.0 0.4 21.6

Lane LOS A C

Approach Delay (s) 0.0 0.4 21.6

Approach LOS C

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 58 311 1 1 300 105 1 0 11 155 0 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 14 12 12 13 12 12 13 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2127 0 0 1940 0 0 1717 0 0 1815 0

Flt Permitted 0.992 0.994 0.964

Satd. Flow (perm) 0 2127 0 0 1940 0 0 1717 0 0 1815 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 686 2221 438 898

Travel Time (s) 15.6 50.5 10.0 20.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.82 0.84 0.25 0.25 0.82 0.77 0.25 0.92 0.34 0.90 0.92 0.84

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 1% 0% 0% 0% 0% 1% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 445 0 0 506 0 0 36 0 0 229 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.1% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

8: Hart Street & Poole Street Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 58 311 1 1 300 105 1 0 11 155 0 48

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.82 0.84 0.25 0.25 0.82 0.77 0.25 0.92 0.34 0.90 0.92 0.84

Hourly flow rate (vph) 71 370 4 4 366 136 4 0 32 172 0 57

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 502 374 1013 1024 372 988 958 434

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 502 374 1013 1024 372 988 958 434

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 100 98 100 95 16 100 91

cM capacity (veh/h) 1062 1195 189 221 678 205 241 626

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 445 506 36 229

Volume Left 71 4 4 172

Volume Right 4 136 32 57

cSH 1062 1195 528 246

Volume to Capacity 0.07 0.00 0.07 0.93

Queue Length 95th (ft) 5 0 6 207

Control Delay (s) 2.0 0.1 12.3 84.3

Lane LOS A A B F

Approach Delay (s) 2.0 0.1 12.3 84.3

Approach LOS B F

Intersection Summary

Average Delay 17.0

Intersection Capacity Utilization 70.1% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 84 142 201 862 965 114

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1745 1531 0 3564 3524 0

Flt Permitted 0.950 0.569

Satd. Flow (perm) 1745 1531 0 2046 3524 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 99 34

Link Speed (mph) 30 40 40

Link Distance (ft) 504 1127 984

Travel Time (s) 11.5 19.2 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.80 0.92 0.92 0.93 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 2% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 90 178 0 1155 1157 0

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Detector Phase 4 4 2 2 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0

Total Split (s) 21.0 21.0 40.0 40.0 40.0 0.0

Total Split (%) 34.4% 34.4% 65.6% 65.6% 65.6% 0.0%

Maximum Green (s) 16.0 16.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.9 10.9 36.9 36.9

Actuated g/C Ratio 0.21 0.21 0.70 0.70

v/c Ratio 0.25 0.45 0.81 0.47

Control Delay 21.1 14.1 15.6 5.9

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 21.1 14.1 15.6 5.9

LOS C B B A

Approach Delay 16.5 15.6 5.9

Approach LOS B B A

Queue Length 50th (ft) 26 23 136 84

Queue Length 95th (ft) 58 56 #328 151

Internal Link Dist (ft) 424 1047 904

Turn Bay Length (ft)

Base Capacity (vph) 541 543 1389 2403

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.17 0.33 0.83 0.48

Intersection Summary

Area Type: Other

Cycle Length: 61

Actuated Cycle Length: 52.6

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 11.4 Intersection LOS: B

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     9: Mozzone Boulevard & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 84 142 201 862 965 114

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.99 1.00

Satd. Flow (prot) 1745 1531 3563 3523

Flt Permitted 0.95 1.00 0.57 1.00

Satd. Flow (perm) 1745 1531 2046 3523

Peak-hour factor, PHF 0.93 0.80 0.92 0.92 0.93 0.96

Adj. Flow (vph) 90 178 218 937 1038 119

RTOR Reduction (vph) 0 84 0 0 12 0

Lane Group Flow (vph) 90 94 0 1155 1145 0

Heavy Vehicles (%) 0% 2% 2% 0% 1% 0%

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 8.2 8.2 35.5 35.5

Effective Green, g (s) 8.2 8.2 35.5 35.5

Actuated g/C Ratio 0.15 0.15 0.66 0.66

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 266 234 1353 2329

v/s Ratio Prot 0.05 0.33

v/s Ratio Perm c0.06 c0.56

v/c Ratio 0.34 0.40 0.85 0.49

Uniform Delay, d1 20.3 20.5 7.1 4.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 1.1 5.4 0.2

Delay (s) 21.1 21.7 12.5 4.7

Level of Service C C B A

Approach Delay (s) 21.5 12.5 4.7

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 53.7 Sum of lost time (s) 10.0

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 0 65 2 0 9 26 903 12 9 1014 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1781 0 0 1805 1615 0 3592 0 0 3548 0

Flt Permitted 0.993 0.950 0.998 0.999

Satd. Flow (perm) 0 1781 0 0 1805 1615 0 3592 0 0 3548 0

Link Speed (mph) 30 30 40 40

Link Distance (ft) 231 380 984 590

Travel Time (s) 5.3 8.6 16.8 10.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.63 0.92 0.72 0.25 0.92 0.38 0.57 0.91 0.60 0.75 0.90 0.96

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 106 0 0 8 24 0 1058 0 0 1192 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 0 65 2 0 9 26 903 12 9 1014 51

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.63 0.92 0.72 0.25 0.92 0.38 0.57 0.91 0.60 0.75 0.90 0.96

Hourly flow rate (vph) 16 0 90 8 0 24 46 992 20 12 1127 53

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 984 590

pX, platoon unblocked 0.83 0.83 0.80 0.83 0.83 0.95 0.80 0.95

vC, conflicting volume 1788 2281 590 1771 2297 506 1180 1012

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1267 1863 0 1246 1883 378 728 910

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 83 100 90 91 100 96 94 98

cM capacity (veh/h) 95 56 874 92 54 595 709 720

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 106 8 24 542 516 575 616

Volume Left 16 8 0 46 0 12 0

Volume Right 90 0 24 0 20 0 53

cSH 393 92 595 709 1700 720 1700

Volume to Capacity 0.27 0.09 0.04 0.06 0.30 0.02 0.36

Queue Length 95th (ft) 27 7 3 5 0 1 0

Control Delay (s) 17.5 47.8 11.3 1.7 0.0 0.5 0.0

Lane LOS C E B A A

Approach Delay (s) 17.5 20.5 0.9 0.2

Approach LOS C C

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 394 0 292 1 0 0 279 639 2 1 755 425

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 11 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 145 0 0 320 0 0 140

Storage Lanes 1 1 0 0 1 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1681 1681 1583 0 1805 0 1745 3606 0 0 3574 1599

Flt Permitted 0.950 0.950 0.950 0.162 0.952

Satd. Flow (perm) 1681 1681 1583 0 1805 0 298 3606 0 0 3403 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 321 1 211

Link Speed (mph) 30 30 40 35

Link Distance (ft) 415 176 590 397

Travel Time (s) 9.4 4.0 10.1 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.84 0.92 0.91 0.25 0.92 0.92 0.79 0.93 0.50 0.25 0.92 0.96

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 0% 0% 0% 0% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 234 235 321 0 4 0 353 691 0 0 825 443

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Detector Phase 8 8 8 4 4 1 6 2 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 6.0 5.0 5.0 6.0 20.0 20.0 20.0 20.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 30.0 30.0 40.0 12.0 12.0 0.0 40.0 90.0 0.0 50.0 50.0 50.0

Total Split (%) 18.9% 18.9% 25.2% 7.5% 7.5% 0.0% 25.2% 56.6% 0.0% 31.4% 31.4% 31.4%

Maximum Green (s) 24.0 24.0 35.0 6.0 6.0 35.0 84.0 44.0 44.0 44.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 5.0 6.0 6.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min Min Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 17%

Maximum Green (s) 24.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 22.2 22.2 50.4 5.5 65.9 64.8 37.6 37.6

Actuated g/C Ratio 0.21 0.21 0.48 0.05 0.63 0.62 0.36 0.36

v/c Ratio 0.66 0.66 0.35 0.04 0.72 0.31 0.68 0.62

Control Delay 52.2 52.3 3.7 63.0 27.7 11.6 34.9 21.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 52.2 52.3 3.7 63.0 27.7 11.6 34.9 21.2

LOS D D A E C B C C

Approach Delay 32.5 63.0 17.0 30.1

Approach LOS C E B C

Queue Length 50th (ft) 140 140 0 2 108 91 219 111

Queue Length 95th (ft) #385 #436 61 19 284 261 #522 373

Internal Link Dist (ft) 335 96 510 317

Turn Bay Length (ft) 145 320 140

Base Capacity (vph) 413 413 912 111 706 2962 1534 837

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.57 0.57 0.35 0.04 0.50 0.23 0.54 0.53

Intersection Summary

Area Type: Other

Cycle Length: 159

Actuated Cycle Length: 105

Natural Cycle: 110

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 26.4 Intersection LOS: C

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     11: Erika Drive & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 394 0 292 1 0 0 279 639 2 1 755 425

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 12 12 12 12

Total Lost time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 1805 1745 3607 3574 1599

Flt Permitted 0.95 0.95 1.00 0.95 0.16 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 1805 298 3607 3402 1599

Peak-hour factor, PHF 0.84 0.92 0.91 0.25 0.92 0.92 0.79 0.93 0.50 0.25 0.92 0.96

Adj. Flow (vph) 469 0 321 4 0 0 353 687 4 4 821 443

RTOR Reduction (vph) 0 0 195 0 0 0 0 0 0 0 0 139

Lane Group Flow (vph) 234 235 126 0 4 0 353 691 0 0 825 304

Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 0% 0% 0% 0% 1% 1%

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Actuated Green, G (s) 22.2 22.2 44.0 0.8 64.8 64.8 38.0 38.0

Effective Green, g (s) 22.2 22.2 44.0 0.8 64.8 64.8 38.0 38.0

Actuated g/C Ratio 0.20 0.20 0.39 0.01 0.58 0.58 0.34 0.34

Clearance Time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0

Lane Grp Cap (vph) 333 333 622 13 454 2087 1154 543

v/s Ratio Prot 0.14 c0.14 0.04 c0.00 c0.15 0.19

v/s Ratio Perm 0.04 c0.30 0.24 0.19

v/c Ratio 0.70 0.71 0.20 0.31 0.78 0.33 0.71 0.56

Uniform Delay, d1 41.8 41.9 22.4 55.3 21.0 12.3 32.3 30.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.4 5.5 0.1 4.8 7.5 0.1 2.3 1.5

Delay (s) 47.2 47.3 22.5 60.2 28.5 12.4 34.6 31.7

Level of Service D D C E C B C C

Approach Delay (s) 37.2 60.2 17.9 33.6

Approach LOS D E B C

Intersection Summary

HCM Average Control Delay 29.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 112.0 Sum of lost time (s) 23.2

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 58 149 320 125 114 152 221 620 154 120 840 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 10 12 11 10 11 10 12 11 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 60 0 140 80 0 100 0

Storage Lanes 0 1 0 1 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1786 1492 0 1772 1492 1745 1701 0 1745 1812 0

Flt Permitted 0.575 0.483 0.123 0.123

Satd. Flow (perm) 0 1042 1492 0 879 1492 226 1701 0 226 1812 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 193 173 14 1

Link Speed (mph) 30 30 35 35

Link Distance (ft) 706 887 1555 1309

Travel Time (s) 16.0 20.2 30.3 25.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.78 0.88 0.95 0.78 0.93 0.84 0.84 0.87 0.82 0.87 0.94 0.80

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 1% 0% 2% 1% 0% 1% 1% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 243 337 0 283 181 263 901 0 138 919 0

Turn Type Perm Perm Perm Perm pm+pt pm+pt

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 4 4 4 8 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 4.0 8.0 4.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 8.0 12.0 8.0 12.0

Total Split (s) 26.0 26.0 26.0 26.0 26.0 26.0 16.0 48.0 0.0 10.0 42.0 0.0

Total Split (%) 23.6% 23.6% 23.6% 23.6% 23.6% 23.6% 14.5% 43.6% 0.0% 9.1% 38.2% 0.0%

Maximum Green (s) 22.0 22.0 22.0 22.0 22.0 22.0 12.0 44.0 6.0 38.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)



Lanes, Volumes, Timings Project First Light - Taunton

12: Hart Street & County Street (Route 140) Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 32

Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 26.0

Total Split (s) 26.0

Total Split (%) 24%

Maximum Green (s) 23.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 22.3 22.3 22.3 22.3 44.5 44.5 38.4 38.4

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.50 0.50 0.43 0.43

v/c Ratio 0.93 0.65 1.29 0.36 0.82 1.05 0.69 1.18

Control Delay 77.4 20.6 191.9 8.3 42.3 69.6 50.8 118.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 77.4 20.6 191.9 8.3 42.3 69.6 50.8 118.7

LOS E C F A D E D F

Approach Delay 44.4 120.3 63.4 109.8

Approach LOS D F E F

Queue Length 50th (ft) 123 62 ~187 3 83 ~449 42 ~568

Queue Length 95th (ft) #352 #214 #455 52 #278 #1011 #158 #1147

Internal Link Dist (ft) 626 807 1475 1229

Turn Bay Length (ft) 60 140 80 100

Base Capacity (vph) 260 517 219 502 319 856 201 781

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.93 0.65 1.29 0.36 0.82 1.05 0.69 1.18

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 89.2

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.29

Intersection Signal Delay: 83.2 Intersection LOS: F

Intersection Capacity Utilization 95.0% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     12: Hart Street & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 58 149 320 125 114 152 221 620 154 120 840 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 12 11 10 11 10 12 11 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.97 1.00 1.00

Flt Protected 0.99 1.00 0.97 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1786 1492 1771 1492 1745 1701 1745 1812

Flt Permitted 0.57 1.00 0.48 1.00 0.12 1.00 0.12 1.00

Satd. Flow (perm) 1042 1492 879 1492 227 1701 227 1812

Peak-hour factor, PHF 0.78 0.88 0.95 0.78 0.93 0.84 0.84 0.87 0.82 0.87 0.94 0.80

Adj. Flow (vph) 74 169 337 160 123 181 263 713 188 138 894 25

RTOR Reduction (vph) 0 0 146 0 0 131 0 7 0 0 1 0

Lane Group Flow (vph) 0 243 191 0 283 50 263 894 0 138 918 0

Heavy Vehicles (%) 2% 1% 1% 0% 2% 1% 0% 1% 1% 0% 1% 0%

Turn Type Perm Perm Perm Perm pm+pt pm+pt

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 22.3 22.3 22.3 22.3 44.5 44.5 38.5 38.5

Effective Green, g (s) 22.3 22.3 22.3 22.3 44.5 44.5 38.5 38.5

Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.49 0.49 0.42 0.42

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 254 363 214 363 311 826 196 762

v/s Ratio Prot 0.11 c0.53 0.05 c0.51

v/s Ratio Perm 0.23 0.13 c0.32 0.03 0.30 0.25

v/c Ratio 0.96 0.53 1.32 0.14 0.85 1.08 0.70 1.21

Uniform Delay, d1 34.2 30.1 34.6 27.1 22.1 23.5 37.9 26.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 44.1 1.4 173.9 0.2 18.6 55.9 10.9 104.6

Delay (s) 78.3 31.4 208.5 27.3 40.7 79.5 48.9 131.2

Level of Service E C F C D E D F

Approach Delay (s) 51.1 137.8 70.7 120.4

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 92.9 HCM Level of Service F

HCM Volume to Capacity ratio 1.24

Actuated Cycle Length (s) 91.6 Sum of lost time (s) 18.7

Intersection Capacity Utilization 95.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 321 359 25 274 163 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 13 14 13 10 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1865 1652 2027 1636 1685 1900

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1865 1652 2027 1636 1685 1900

Link Speed (mph) 30 20 20

Link Distance (ft) 352 323 278

Travel Time (s) 8.0 11.0 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.85 0.75 0.88 0.81 0.75

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 2% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 373 422 33 311 201 45

Sign Control Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

13: Galleria Mall Drive South & Galleria Mall Drive Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 37

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 321 359 25 274 163 34

Peak Hour Factor 0.86 0.85 0.75 0.88 0.81 0.75

Hourly flow rate (vph) 373 422 33 311 201 45

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total (vph) 373 422 33 311 201 45

Volume Left (vph) 373 0 0 0 201 0

Volume Right (vph) 0 422 0 311 0 0

Hadj (s) 0.20 -0.58 0.00 -0.57 0.50 0.00

Departure Headway (s) 4.9 3.2 5.4 3.2 6.0 5.5

Degree Utilization, x 0.51 0.38 0.05 0.28 0.34 0.07

Capacity (veh/h) 709 1114 610 1112 569 615

Control Delay (s) 12.8 8.1 8.7 7.4 10.9 7.8

Approach Delay (s) 10.3 7.5 10.3

Approach LOS B A B

Intersection Summary

Delay 9.6

HCM Level of Service A

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR SEL SER SER2

Lane Configurations

Volume (vph) 1 12 189 543 532 3 1 174 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12 16 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0

Storage Lanes 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25

Satd. Flow (prot) 1728 0 0 2084 2106 0 1850 0 0

Flt Permitted 0.992 0.987 0.999

Satd. Flow (perm) 1728 0 0 2084 2106 0 1850 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 277 361 514 458

Travel Time (s) 6.3 8.2 11.7 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.25 0.60 0.92 0.94 0.84 0.25 0.25 0.98 0.50

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 2% 2% 2% 0% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 24 0 0 783 645 0 186 0 0

Sign Control Stop Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 94.8% ICU Level of Service F

Analysis Period (min) 15
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Intersection has too many legs for HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 246 104 8 35 107 1 7 474 35 1 424 253

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 10 12 12 15 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2001 0 0 1731 0 0 2047 0 0 1863 1583

Flt Permitted 0.704 0.850 0.982 0.995

Satd. Flow (perm) 0 1457 0 0 1491 0 0 2012 0 0 1854 1583

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 20 20

Link Distance (ft) 888 268 1391 764

Travel Time (s) 20.2 6.1 47.4 26.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.87 1.00 0.77 0.87 0.25 0.44 0.89 0.71 0.25 0.92 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 0% 3% 0% 0% 0% 1% 0% 0% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 398 0 0 172 0 0 598 0 0 465 288

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Detector Phase 4 4 3 4 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 4.0 8.0 18.0 18.0 18.0 18.0 18.0

Minimum Split (s) 14.0 14.0 9.0 14.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 32.0 32.0 0.0 20.0 32.0 0.0 42.0 42.0 0.0 42.0 42.0 42.0

Total Split (%) 28.1% 28.1% 0.0% 17.5% 28.1% 0.0% 36.8% 36.8% 0.0% 36.8% 36.8% 36.8%

Maximum Green (s) 26.0 26.0 15.0 26.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0 7.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 18%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.34 0.34 0.45 0.45 0.45

v/c Ratio 0.81 0.34 0.66 0.55 0.40

Control Delay 40.4 23.5 22.5 20.2 17.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 40.4 23.5 22.5 20.2 17.9

LOS D C C C B

Approach Delay 40.4 23.5 22.5 19.3

Approach LOS D C C B

Queue Length 50th (ft) 160 57 195 142 81

Queue Length 95th (ft) #402 139 #449 340 201

Internal Link Dist (ft) 808 188 1311 684

Turn Bay Length (ft)

Base Capacity (vph) 490 502 911 840 717

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.81 0.34 0.66 0.55 0.40

Intersection Summary

Area Type: Other

Cycle Length: 114

Actuated Cycle Length: 78

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 25.1 Intersection LOS: C

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     15: Washington Street & Broadway (Route 138)



Lanes, Volumes, Timings Project First Light - Taunton

15: Washington Street & Broadway (Route 138) Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 43

Lane Group ø2

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 246 104 8 35 107 1 7 474 35 1 424 253

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 15 12 12 10 12 12 15 12 12 12 12

Total Lost time (s) 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.97 0.99 1.00 1.00 1.00

Satd. Flow (prot) 2002 1731 2046 1862 1583

Flt Permitted 0.70 0.85 0.98 1.00 1.00

Satd. Flow (perm) 1458 1492 2012 1854 1583

Peak-hour factor, PHF 0.91 0.87 1.00 0.77 0.87 0.25 0.44 0.89 0.71 0.25 0.92 0.88

Adj. Flow (vph) 270 120 8 45 123 4 16 533 49 4 461 288

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 398 0 0 172 0 0 598 0 0 465 288

Heavy Vehicles (%) 1% 0% 0% 3% 0% 0% 0% 1% 0% 0% 2% 2%

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Actuated Green, G (s) 26.2 26.2 35.3 35.3 35.3

Effective Green, g (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.33 0.33 0.44 0.44 0.44

Clearance Time (s) 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 476 487 884 815 696

v/s Ratio Prot

v/s Ratio Perm c0.27 0.12 c0.30 0.25 0.18

v/c Ratio 0.84 0.35 0.68 0.57 0.41

Uniform Delay, d1 25.1 20.6 17.9 16.8 15.4

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.6 0.6 2.1 1.0 0.4

Delay (s) 37.6 21.2 20.0 17.8 15.8

Level of Service D C C B B

Approach Delay (s) 37.6 21.2 20.0 17.0

Approach LOS D C C B

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 80.3 Sum of lost time (s) 18.8

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 1 1 63 1 176 0 497 184 158 680 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 10 12 12 12 13 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1791 0 0 1692 1599 0 1900 1652 0 2107 0

Flt Permitted 0.976 0.954 0.990

Satd. Flow (perm) 0 1791 0 0 1692 1599 0 1900 1652 0 2107 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 222 827 488 324

Travel Time (s) 5.0 18.8 11.1 7.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.38 0.25 0.25 0.76 0.25 0.82 0.92 0.83 0.86 0.82 0.96 0.42

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 0% 1% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 16 0 0 87 215 0 599 214 0 913 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 3 1 1 63 1 176 0 497 184 158 680 5

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.38 0.25 0.25 0.76 0.25 0.82 0.92 0.83 0.86 0.82 0.96 0.42

Hourly flow rate (vph) 8 4 4 83 4 215 0 599 214 193 708 12

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 8

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.90 0.90 0.90 0.90 0.90 0.90

vC, conflicting volume 1808 1912 714 1704 1704 599 720 813

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1842 1958 714 1727 1727 499 720 737

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 67 91 99 0 93 58 100 76

cM capacity (veh/h) 24 44 434 48 61 516 891 787

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 16 302 599 214 913

Volume Left 8 83 0 0 193

Volume Right 4 215 0 214 12

cSH 37 152 891 1700 787

Volume to Capacity 0.43 1.98 0.00 0.13 0.24

Queue Length 95th (ft) 37 586 0 0 24

Control Delay (s) 163.4 512.1 0.0 0.0 6.0

Lane LOS F F A

Approach Delay (s) 163.4 512.1 0.0 6.0

Approach LOS F F

Intersection Summary

Average Delay 79.6

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 96 82 28 94 28 81 297 45 24 270 418

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 14 12 12 13 12 12 12 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 380 0 0 0 0 0 0

Storage Lanes 1 1 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1698 1676 0 0 1930 0 0 3604 0 0 1857 1561

Flt Permitted 0.950 0.986 0.991 0.665 0.906

Satd. Flow (perm) 1698 1676 0 0 1930 0 0 2431 0 0 1691 1561

Right Turn on Red No Yes Yes No

Satd. Flow (RTOR) 7 10

Link Speed (mph) 30 30 30 30

Link Distance (ft) 533 225 560 488

Travel Time (s) 12.1 5.1 12.7 11.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.85 0.80 0.80 0.75 0.79 0.75 0.52 0.87 0.85 0.72 0.90 0.97

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 1% 4% 1% 0% 0% 1% 0% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 22%

Lane Group Flow (vph) 324 314 0 0 193 0 0 550 0 0 333 431

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Detector Phase 1 1 2 2 3 8 4 4 1

Switch Phase

Minimum Initial (s) 18.0 18.0 7.0 7.0 6.0 18.0 18.0 18.0 18.0

Minimum Split (s) 24.0 24.0 12.0 12.0 11.0 24.0 24.0 24.0 24.0

Total Split (s) 41.0 41.0 0.0 17.0 17.0 0.0 20.0 61.0 0.0 41.0 41.0 41.0

Total Split (%) 29.3% 29.3% 0.0% 12.1% 12.1% 0.0% 14.3% 43.6% 0.0% 29.3% 29.3% 29.3%

Maximum Green (s) 35.0 35.0 12.0 12.0 15.0 55.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 5.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 15%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 24.1 24.1 12.8 29.3 29.3 59.1

Actuated g/C Ratio 0.28 0.28 0.15 0.34 0.34 0.68

v/c Ratio 0.69 0.68 0.67 0.67 0.59 0.41

Control Delay 39.7 39.3 50.7 29.5 29.7 6.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 39.7 39.3 50.7 29.5 29.7 6.5

LOS D D D C C A

Approach Delay 39.5 50.7 29.5 16.6

Approach LOS D D C B

Queue Length 50th (ft) 147 142 86 114 129 70

Queue Length 95th (ft) 364 327 #281 253 325 123

Internal Link Dist (ft) 453 145 480 408

Turn Bay Length (ft)

Base Capacity (vph) 728 719 290 1642 762 1325

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.45 0.44 0.67 0.33 0.44 0.33

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 87.2

Natural Cycle: 95

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 29.8 Intersection LOS: C

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Tremont Street (Route 140) & Washington Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 96 82 28 94 28 81 297 45 24 270 418

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 14 12 12 13 12 12 12 11

Total Lost time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 1.00 0.95 0.97 0.99 1.00 0.85

Flt Protected 0.95 0.99 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1698 1676 1929 3603 1857 1561

Flt Permitted 0.95 0.99 0.99 0.67 0.91 1.00

Satd. Flow (perm) 1698 1676 1929 2430 1691 1561

Peak-hour factor, PHF 0.85 0.80 0.80 0.75 0.79 0.75 0.52 0.87 0.85 0.72 0.90 0.97

Adj. Flow (vph) 416 120 102 37 119 37 156 341 53 33 300 431

RTOR Reduction (vph) 0 0 0 0 6 0 0 7 0 0 0 0

Lane Group Flow (vph) 324 314 0 0 187 0 0 543 0 0 333 431

Heavy Vehicles (%) 1% 1% 1% 4% 1% 0% 0% 1% 0% 0% 2% 0%

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Actuated Green, G (s) 24.1 24.1 12.8 29.3 29.3 53.4

Effective Green, g (s) 24.1 24.1 12.8 29.3 29.3 53.4

Actuated g/C Ratio 0.27 0.27 0.14 0.33 0.33 0.60

Clearance Time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 462 456 279 805 560 942

v/s Ratio Prot c0.19 0.19 c0.10 0.12

v/s Ratio Perm c0.22 0.20 0.15

v/c Ratio 0.70 0.69 0.67 0.67 0.59 0.46

Uniform Delay, d1 29.0 28.8 35.9 25.5 24.7 9.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 3.4 4.9 1.8 1.1 0.1

Delay (s) 32.9 32.3 40.8 27.3 25.8 9.7

Level of Service C C D C C A

Approach Delay (s) 32.6 40.8 27.3 16.7

Approach LOS C D C B

Intersection Summary

HCM Average Control Delay 26.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 88.5 Sum of lost time (s) 22.3

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 185 820 297 0 0 948 0 267 112 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 14 12 12 16 12 10 10 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 1 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1752 3574 1535 0 0 1660 0 1756 1478 0 0 0

Flt Permitted 0.950

Satd. Flow (perm) 1752 3574 1535 0 0 1660 0 1756 1478 0 0 0

Right Turn on Red No No Yes No Yes

Satd. Flow (RTOR) 612

Link Speed (mph) 20 20 30 30

Link Distance (ft) 307 858 833 272

Travel Time (s) 10.5 29.3 18.9 6.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.96 0.82 0.92 0.92 0.97 0.92 0.84 0.83 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 1% 0% 0% 1% 0% 1% 2% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 203 854 362 0 0 977 0 318 135 0 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Detector Phase 1 2 1 1 2 2 2

Switch Phase

Minimum Initial (s) 30.0 25.0 25.0

Minimum Split (s) 35.0 30.0 30.0

Total Split (s) 70.0 35.0 70.0 0.0 0.0 0.0 0.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 80.5% 40.2% 80.5% 0.0% 0.0% 0.0% 0.0% 40.2% 40.2% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø3

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 20%

Maximum Green (s) 14.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 9.0

Flash Dont Walk (s) 5.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 69.0 30.3 69.0 76.8 30.3 30.3

Actuated g/C Ratio 0.90 0.39 0.90 1.00 0.39 0.39

v/c Ratio 0.13 0.60 0.26 0.59 0.46 0.23

Control Delay 2.1 22.1 2.6 1.5 21.6 19.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.1 22.1 2.6 1.5 21.6 19.0

LOS A C A A C B

Approach Delay 14.2 20.9

Approach LOS B C

Queue Length 50th (ft) 0 139 0 0 92 35

Queue Length 95th (ft) 43 276 74 0 199 89

Internal Link Dist (ft) 227 778 753 192

Turn Bay Length (ft)

Base Capacity (vph) 1575 1412 1380 1660 694 584

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.13 0.60 0.26 0.59 0.46 0.23

Intersection Summary

Area Type: Other

Cycle Length: 87

Actuated Cycle Length: 76.8

Natural Cycle: 85

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 10.9 Intersection LOS: B

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

Splits and Phases:     18: Cohannet Street & Weir Street
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Lane Group ø3

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 185 820 297 0 0 948 0 267 112 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 14 12 12 16 12 10 10 12 12 12

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1752 3574 1535 1660 1756 1478

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1752 3574 1535 1660 1756 1478

Peak-hour factor, PHF 0.91 0.96 0.82 0.92 0.92 0.97 0.92 0.84 0.83 0.92 0.92 0.92

Adj. Flow (vph) 203 854 362 0 0 977 0 318 135 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 203 854 362 0 0 977 0 318 135 0 0 0

Heavy Vehicles (%) 3% 1% 1% 0% 0% 1% 0% 1% 2% 0% 0% 0%

Parking  (#/hr) 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Actuated Green, G (s) 65.6 30.3 65.6 78.5 30.3 30.3

Effective Green, g (s) 65.6 30.3 65.6 78.5 30.3 30.3

Actuated g/C Ratio 0.84 0.39 0.84 1.00 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 1464 1380 1283 1660 678 570

v/s Ratio Prot 0.12 0.24 0.24 0.18 0.09

v/s Ratio Perm c0.59

v/c Ratio 0.14 0.62 0.28 0.59 0.47 0.24

Uniform Delay, d1 1.2 19.4 1.4 0.0 18.1 16.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.1 0.6 1.5 2.3 1.0

Delay (s) 1.4 21.5 1.9 1.5 20.4 17.3

Level of Service A C A A C B

Approach Delay (s) 13.7 1.5 19.5 0.0

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 10.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 78.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group



Lanes, Volumes, Timings Project First Light - Taunton

19: Court Street & Broadway (Route 138) Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 57

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 827 573 0 521

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 15 14 12 13

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 3814 1788 0 1498

Flt Permitted 0.950

Satd. Flow (perm) 0 0 3814 1788 0 1498

Link Speed (mph) 20 20 30

Link Distance (ft) 272 272 1391

Travel Time (s) 9.3 9.3 31.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.97 0.83 0.92 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 2% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 853 690 0 554

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

19: Court Street & Broadway (Route 138) Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 58

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 827 573 0 521

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.97 0.83 0.92 0.94

Hourly flow rate (vph) 0 0 853 690 0 554

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 272

pX, platoon unblocked

vC, conflicting volume 2396 0 0

vC1, stage 1 conf vol 0

vC2, stage 2 conf vol 2396

vCu, unblocked vol 2396 0 0

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 48

cM capacity (veh/h) 32 1091 1630

Direction, Lane # NB 1 NB 2 NB 3 SB 1

Volume Total 426 426 690 554

Volume Left 426 426 0 0

Volume Right 0 0 0 554

cSH 1630 1630 1700 1700

Volume to Capacity 0.52 0.52 0.41 0.33

Queue Length 95th (ft) 80 80 0 0

Control Delay (s) 9.6 9.6 0.0 0.0

Lane LOS A A

Approach Delay (s) 5.3 0.0

Approach LOS

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

20: Post Office Square & Court Street Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 59

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 25 906 76 366 0 0 0 0 226 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 12 13 13 16 12 12 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 1 1 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1479 1737 1750 1812 0 0 0 0 1833 0

Flt Permitted 0.950 0.961

Satd. Flow (perm) 0 0 1479 1737 1750 1812 0 0 0 0 1833 0

Link Speed (mph) 30 20 20 30

Link Distance (ft) 189 272 206 549

Travel Time (s) 4.3 9.3 7.0 12.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.75 0.94 0.71 0.93 0.92 0.92 0.92 0.92 0.86 0.75

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 2% 4% 1% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 0 0 33 530 541 394 0 0 0 0 267 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 25 906 76 366 0 0 0 0 226 3

Peak Hour Factor 0.92 0.92 0.75 0.94 0.71 0.93 0.92 0.92 0.92 0.92 0.86 0.75

Hourly flow rate (vph) 0 0 33 964 107 394 0 0 0 0 263 4

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1

Volume Total (vph) 33 643 428 394 267

Volume Left (vph) 0 643 321 0 0

Volume Right (vph) 33 0 0 394 4

Hadj (s) -0.60 0.53 0.42 -0.68 -0.01

Departure Headway (s) 5.2 5.9 5.8 3.2 5.8

Degree Utilization, x 0.05 1.06 0.69 0.35 0.43

Capacity (veh/h) 657 604 607 1114 615

Control Delay (s) 8.4 75.5 19.6 6.7 13.1

Approach Delay (s) 8.4 40.7 13.1

Approach LOS A E B

Intersection Summary

Delay 35.9

HCM Level of Service E

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 184 17 0 0 0 0 0 438 680 379 98

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 12 12 12 12 11 13 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 1 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2091 0 0 0 0 0 0 1402 3583 1792 0

Flt Permitted 0.950

Satd. Flow (perm) 0 2091 0 0 0 0 0 0 1402 3583 1792 0

Link Speed (mph) 30 30 30 20

Link Distance (ft) 540 307 848 206

Travel Time (s) 12.3 7.0 19.3 7.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.84 0.85 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.86 0.73

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 0% 2% 1% 3% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 239 0 0 0 0 0 0 476 723 575 0

Sign Control Stop Stop Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 67.2% ICU Level of Service C

Analysis Period (min) 15
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Intersection Sign configuration not allowed in HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 190 139 128 140 13 138 412 108 14 375 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 10 10 12 11 11 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 100 0 180 0 0 300

Storage Lanes 0 0 1 0 1 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2037 0 1668 1750 0 1728 1741 0 0 3394 0

Flt Permitted 0.990 0.337 0.336 0.693

Satd. Flow (perm) 0 2021 0 592 1750 0 611 1741 0 0 2359 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 411 513 428 848

Travel Time (s) 9.3 11.7 9.7 19.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.42 0.86 0.94 0.87 0.83 0.81 0.78 0.90 0.85 0.58 0.92 0.55

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 1% 2% 2% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 381 0 147 185 0 177 585 0 0 452 0

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Detector Phase 4 4 4 4 2 1 2 1 1

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 7.0 7.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 11.0 11.0

Total Split (s) 34.0 34.0 0.0 34.0 34.0 0.0 24.0 48.0 0.0 24.0 24.0 0.0

Total Split (%) 33.7% 33.7% 0.0% 33.7% 33.7% 0.0% 23.8% 47.5% 0.0% 23.8% 23.8% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 19%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 27.7 27.7 27.7 40.7 44.8 20.4

Actuated g/C Ratio 0.32 0.32 0.32 0.47 0.51 0.23

v/c Ratio 0.59 0.78 0.33 0.32 0.65 0.82

Control Delay 30.9 59.0 26.3 21.5 23.0 48.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 30.9 59.0 26.3 21.5 23.0 48.2

LOS C E C C C D

Approach Delay 30.9 40.8 22.6 48.2

Approach LOS C D C D

Queue Length 50th (ft) 150 62 66 44 196 114

Queue Length 95th (ft) 295 #193 141 99 457 #256

Internal Link Dist (ft) 331 433 348 768

Turn Bay Length (ft) 100 180

Base Capacity (vph) 707 207 613 546 894 551

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.54 0.71 0.30 0.32 0.65 0.82

Intersection Summary

Area Type: Other

Cycle Length: 101

Actuated Cycle Length: 87.2

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 33.4 Intersection LOS: C

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     22: High Street & Winthrop Street (Route 44)
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Lane Group ø9

Pedestrian Calls (#/hr) 15

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

22: High Street & Winthrop Street (Route 44) Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 67

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 190 139 128 140 13 138 412 108 14 375 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 10 10 12 11 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 0.95 1.00 0.99 1.00 0.97 0.99

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2037 1668 1750 1728 1742 3396

Flt Permitted 0.99 0.34 1.00 0.34 1.00 0.69

Satd. Flow (perm) 2020 592 1750 611 1742 2359

Peak-hour factor, PHF 0.42 0.86 0.94 0.87 0.83 0.81 0.78 0.90 0.85 0.58 0.92 0.55

Adj. Flow (vph) 12 221 148 147 169 16 177 458 127 24 408 20

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 381 0 147 185 0 177 585 0 0 452 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 1% 2% 2% 0% 2% 0%

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Actuated Green, G (s) 27.7 27.7 27.7 40.8 44.8 20.4

Effective Green, g (s) 27.7 27.7 27.7 40.8 44.8 20.4

Actuated g/C Ratio 0.31 0.31 0.31 0.46 0.50 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 629 184 545 536 877 541

v/s Ratio Prot 0.11 0.08 c0.34

v/s Ratio Perm 0.19 c0.25 0.08 c0.19

v/c Ratio 0.61 0.80 0.34 0.33 0.67 0.84

Uniform Delay, d1 26.0 28.1 23.6 20.9 16.5 32.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 21.0 0.4 1.6 4.0 14.2

Delay (s) 27.7 49.1 24.0 22.6 20.5 46.9

Level of Service C D C C C D

Approach Delay (s) 27.7 35.1 21.0 46.9

Approach LOS C D C D

Intersection Summary

HCM Average Control Delay 30.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 89.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 572 324 0 602 9 287 16 23 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 15 16 12 14 12 12 15 15 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 100 150 0 0 0 50 0 0

Storage Lanes 1 1 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1986 2069 1794 0 2001 0 0 1980 1777 0 0 0

Flt Permitted 0.154 0.956

Satd. Flow (perm) 322 2069 1794 0 2001 0 0 1980 1777 0 0 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 252 17

Link Speed (mph) 30 30 30 30

Link Distance (ft) 858 644 498 420

Travel Time (s) 19.5 14.6 11.3 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.80 0.97 0.93 0.92 0.99 0.56 0.89 0.67 0.69 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 1% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 25 590 348 0 624 0 0 346 33 0 0 0

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 3 3 3

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 35.0 35.0 35.0 0.0 35.0 0.0 35.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 39.3% 39.3% 39.3% 0.0% 39.3% 0.0% 39.3% 39.3% 39.3% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 21%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.41

v/c Ratio 0.19 0.69 0.39 0.76 0.43 0.04

Control Delay 21.4 25.1 6.8 27.9 19.0 10.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 21.4 25.1 6.8 27.9 19.0 10.7

LOS C C A C B B

Approach Delay 18.4 27.9 18.2

Approach LOS B C B

Queue Length 50th (ft) 6 195 24 214 99 4

Queue Length 95th (ft) 28 #486 106 #543 163 18

Internal Link Dist (ft) 778 564 418 340

Turn Bay Length (ft) 100 150 50

Base Capacity (vph) 132 849 885 821 813 739

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.19 0.69 0.39 0.76 0.43 0.04

Intersection Summary

Area Type: Other

Cycle Length: 89

Actuated Cycle Length: 73.8

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 21.4 Intersection LOS: C

Intersection Capacity Utilization 57.3% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     23: Main Street (Route 140) & Union Street
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Lane Group ø2

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 572 324 0 602 9 287 16 23 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 16 12 14 12 12 15 15 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00

Satd. Flow (prot) 1986 2069 1794 2000 1979 1776

Flt Permitted 0.15 1.00 1.00 1.00 0.96 1.00

Satd. Flow (perm) 322 2069 1794 2000 1979 1776

Peak-hour factor, PHF 0.80 0.97 0.93 0.92 0.99 0.56 0.89 0.67 0.69 0.92 0.92 0.92

Adj. Flow (vph) 25 590 348 0 608 16 322 24 33 0 0 0

RTOR Reduction (vph) 0 0 152 0 0 0 0 0 10 0 0 0

Lane Group Flow (vph) 25 590 196 0 624 0 0 346 23 0 0 0

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 1% 0% 0% 0% 0% 0%

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Actuated Green, G (s) 30.3 30.3 30.3 30.3 30.3 30.3

Effective Green, g (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 128 822 712 794 786 705

v/s Ratio Prot 0.29 c0.31 c0.17 0.01

v/s Ratio Perm 0.08 0.11

v/c Ratio 0.20 0.72 0.28 0.79 0.44 0.03

Uniform Delay, d1 15.0 19.4 15.6 20.2 16.8 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.4 5.3 1.0 7.7 1.8 0.1

Delay (s) 18.4 24.7 16.5 27.9 18.6 14.1

Level of Service B C B C B B

Approach Delay (s) 21.6 27.9 18.2 0.0

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 22.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 15.7

Intersection Capacity Utilization 57.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 342 52 251 343 27 297

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1892 0 0 2108 1859 0

Flt Permitted 0.979 0.995

Satd. Flow (perm) 1892 0 0 2108 1859 0

Link Speed (mph) 30 25 30

Link Distance (ft) 308 448 368

Travel Time (s) 7.0 12.2 8.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.75 0.88 0.91 0.65 0.84

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 4% 0% 0% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 433 0 0 662 396 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 82.9% ICU Level of Service E

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 342 52 251 343 27 297

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.75 0.88 0.91 0.65 0.84

Hourly flow rate (vph) 364 69 285 377 42 354

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 364 1346 398

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 364 1346 398

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 76 67 46

cM capacity (veh/h) 1206 126 653

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 433 662 395

Volume Left 0 285 42

Volume Right 69 0 354

cSH 1700 1206 454

Volume to Capacity 0.25 0.24 0.87

Queue Length 95th (ft) 0 23 226

Control Delay (s) 0.0 5.4 46.7

Lane LOS A E

Approach Delay (s) 0.0 5.4 46.7

Approach LOS E

Intersection Summary

Average Delay 14.8

Intersection Capacity Utilization 82.9% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 811 36 7 718 3 4 0 3 0 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1930 0 0 1941 0 0 1671 0 0 1773 0

Flt Permitted 0.999 0.976

Satd. Flow (perm) 0 1930 0 0 1941 0 0 1671 0 0 1773 0

Link Speed (mph) 30 35 30 30

Link Distance (ft) 613 1309 563 383

Travel Time (s) 13.9 25.5 12.8 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.93 0.63 0.44 0.94 0.38 0.50 0.92 0.38 0.92 0.58 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 929 0 0 788 0 0 16 0 0 12 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 811 36 7 718 3 4 0 3 0 7 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.93 0.63 0.44 0.94 0.38 0.50 0.92 0.38 0.92 0.58 0.92

Hourly flow rate (vph) 0 872 57 16 764 8 8 0 8 0 12 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1309

pX, platoon unblocked 0.69 0.69 0.69 0.69 0.69 0.69

vC, conflicting volume 772 929 1706 1704 901 1708 1729 768

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 438 929 1801 1798 901 1804 1834 432

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 77 100 98 100 77 100

cM capacity (veh/h) 777 744 35 54 340 41 52 430

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 929 788 16 12

Volume Left 0 16 8 0

Volume Right 57 8 8 0

cSH 777 744 62 52

Volume to Capacity 0.00 0.02 0.25 0.23

Queue Length 95th (ft) 0 2 22 20

Control Delay (s) 0.0 0.6 81.3 94.9

Lane LOS A F F

Approach Delay (s) 0.0 0.6 81.3 94.9

Approach LOS F F

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 111 327 0 0 186 208 27 0 50 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 16 16 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 250 0 0

Storage Lanes 0 0 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2050 0 0 1925 0 0 2046 1727 0 0 0

Flt Permitted 0.988 0.950

Satd. Flow (perm) 0 2050 0 0 1925 0 0 2046 1727 0 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 522 376 353 403

Travel Time (s) 11.9 8.5 8.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.95 0.92 0.92 0.85 0.87 0.72 0.92 0.82 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 6% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 460 0 0 458 0 0 38 61 0 0 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 111 327 0 0 186 208 27 0 50 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.95 0.92 0.92 0.85 0.87 0.72 0.92 0.82 0.92 0.92 0.92

Hourly flow rate (vph) 116 344 0 0 219 239 38 0 61 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 219 344 914 794 344 914 914 338

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 219 344 914 794 344 914 914 338

tC, single (s) 4.1 4.1 7.1 6.5 6.3 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.4 3.5 4.0 3.3

p0 queue free % 92 100 84 100 91 100 100 100

cM capacity (veh/h) 1363 1226 239 295 690 218 252 708

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 460 458 98

Volume Left 116 0 38

Volume Right 0 239 61

cSH 1363 1700 629

Volume to Capacity 0.08 0.27 0.16

Queue Length 95th (ft) 7 0 14

Control Delay (s) 2.6 0.0 15.3

Lane LOS A C

Approach Delay (s) 2.6 0.0 15.3

Approach LOS C

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 269 26 33 177 0 0 0 0 168 0 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 12 12 12 16 16

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 150

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2057 0 0 2025 0 0 0 0 0 2046 1830

Flt Permitted 0.990 0.950

Satd. Flow (perm) 0 2057 0 0 2025 0 0 0 0 0 2046 1830

Link Speed (mph) 30 30 30 30

Link Distance (ft) 611 522 572 384

Travel Time (s) 13.9 11.9 13.0 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.91 0.63 0.70 0.92 0.92 0.92 0.92 0.92 0.91 0.92 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 337 0 0 239 0 0 0 0 0 185 102

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 269 26 33 177 0 0 0 0 168 0 91

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.91 0.63 0.70 0.92 0.92 0.92 0.92 0.92 0.91 0.92 0.89

Hourly flow rate (vph) 0 296 41 47 192 0 0 0 0 185 0 102

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 192 296 603 603 316 603 582 192

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 192 296 603 603 316 603 582 192

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 96 100 100 100 54 100 88

cM capacity (veh/h) 1393 1260 354 400 729 402 411 854

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 337 240 287

Volume Left 0 47 185

Volume Right 41 0 102

cSH 1700 1260 625

Volume to Capacity 0.20 0.04 0.46

Queue Length 95th (ft) 0 3 60

Control Delay (s) 0.0 1.8 17.2

Lane LOS A C

Approach Delay (s) 0.0 1.8 17.2

Approach LOS C

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 171 123 33 14 112 69 36 106 45 70 114 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 16 12 12 13 12 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1917 0 0 2006 0 0 1846 0 0 1981 0

Flt Permitted 0.976 0.995 0.990 0.991

Satd. Flow (perm) 0 1917 0 0 2006 0 0 1846 0 0 1981 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2892 506 542 449

Travel Time (s) 65.7 11.5 12.3 10.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.76 0.77 0.52 0.58 0.80 0.75 0.75 0.85 0.75 0.88 0.79 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 0% 7% 1% 1% 0% 2% 2% 0% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 448 0 0 256 0 0 233 0 0 428 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 171 123 33 14 112 69 36 106 45 70 114 192

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.76 0.77 0.52 0.58 0.80 0.75 0.75 0.85 0.75 0.88 0.79 0.94

Hourly flow rate (vph) 225 160 63 24 140 92 48 125 60 80 144 204

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 232 223 1152 922 191 998 907 186

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 232 223 1152 922 191 998 907 186

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.3 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 83 98 17 44 93 21 36 76

cM capacity (veh/h) 1342 1317 58 221 850 101 226 859

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 448 256 233 428

Volume Left 225 24 48 80

Volume Right 63 92 60 204

cSH 1342 1317 158 257

Volume to Capacity 0.17 0.02 1.47 1.67

Queue Length 95th (ft) 15 1 377 682

Control Delay (s) 4.9 0.9 295.4 350.5

Lane LOS A A F F

Approach Delay (s) 4.9 0.9 295.4 350.5

Approach LOS F F

Intersection Summary

Average Delay 162.0

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

29: Pinehill Road & Middleboro Avenue Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 83

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 112 28 28 141 195 27 86 35 203 107 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1829 0 0 1742 0 0 1810 0 0 1818 0

Flt Permitted 0.999 0.996 0.992 0.969

Satd. Flow (perm) 0 1829 0 0 1742 0 0 1810 0 0 1818 0

Link Speed (mph) 30 20 30 20

Link Distance (ft) 1273 2892 339 1519

Travel Time (s) 28.9 98.6 7.7 51.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.72 0.64 0.70 0.78 0.80 0.84 0.80 0.73 0.85 0.81 0.50

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 1% 1% 0% 1% 0% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 204 0 0 465 0 0 188 0 0 379 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 67.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 112 28 28 141 195 27 86 35 203 107 4

Peak Hour Factor 0.50 0.72 0.64 0.70 0.78 0.80 0.84 0.80 0.73 0.85 0.81 0.50

Hourly flow rate (vph) 4 156 44 40 181 244 32 108 48 239 132 8

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 203 465 188 379

Volume Left (vph) 4 40 32 239

Volume Right (vph) 44 244 48 8

Hadj (s) -0.11 -0.28 -0.11 0.13

Departure Headway (s) 6.9 6.1 7.0 6.7

Degree Utilization, x 0.39 0.78 0.36 0.70

Capacity (veh/h) 448 465 446 501

Control Delay (s) 14.1 27.6 13.9 23.8

Approach Delay (s) 14.1 27.6 13.9 23.8

Approach LOS B D B C

Intersection Summary

Delay 22.1

HCM Level of Service C

Intersection Capacity Utilization 67.2% ICU Level of Service C

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 156 7 100 130 7 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1724 0 1716 0 0 1877

Flt Permitted 0.955 0.997

Satd. Flow (perm) 1724 0 1716 0 0 1877

Link Speed (mph) 30 30 30

Link Distance (ft) 1273 279 1352

Travel Time (s) 28.9 6.3 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.83 0.58 0.81 0.74 0.88 0.75

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 2% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 200 0 299 0 0 116

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 29.0% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 156 7 100 130 7 81

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.83 0.58 0.81 0.74 0.88 0.75

Hourly flow rate (vph) 188 12 123 176 8 108

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 335 211 299

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 335 211 299

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 71 99 99

cM capacity (veh/h) 658 834 1274

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 200 299 116

Volume Left 188 0 8

Volume Right 12 176 0

cSH 666 1700 1274

Volume to Capacity 0.30 0.18 0.01

Queue Length 95th (ft) 31 0 0

Control Delay (s) 12.7 0.0 0.6

Lane LOS B A

Approach Delay (s) 12.7 0.0 0.6

Approach LOS B

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 29.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 150 86 144 39 131 230

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1845 1826 0 1921 0

Flt Permitted 0.971 0.982

Satd. Flow (perm) 0 1845 1826 0 1921 0

Link Speed (mph) 30 30 30

Link Distance (ft) 294 540 827

Travel Time (s) 6.7 12.3 18.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.74 0.90 0.61 0.91 0.93

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 0% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 283 224 0 391 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 150 86 144 39 131 230

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.74 0.90 0.61 0.91 0.93

Hourly flow rate (vph) 167 116 160 64 144 247

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 224 642 192

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 224 642 192

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 88 63 71

cM capacity (veh/h) 1345 384 855

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 283 224 391

Volume Left 167 0 144

Volume Right 0 64 247

cSH 1345 1700 589

Volume to Capacity 0.12 0.13 0.66

Queue Length 95th (ft) 11 0 123

Control Delay (s) 5.2 0.0 22.3

Lane LOS A C

Approach Delay (s) 5.2 0.0 22.3

Approach LOS C

Intersection Summary

Average Delay 11.4

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 114 335 58 1 321 41 78 56 3 25 45 153

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2079 0 0 1897 0 0 1764 0 0 1705 0

Flt Permitted 0.987 0.975 0.994

Satd. Flow (perm) 0 2079 0 0 1897 0 0 1764 0 0 1705 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 555 811 422 619

Travel Time (s) 12.6 18.4 9.6 14.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.73 0.92 0.85 0.25 0.82 0.73 0.89 0.74 0.38 0.78 0.75 0.81

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 3% 0% 2% 0% 0% 2% 0% 0% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 588 0 0 451 0 0 172 0 0 281 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 114 335 58 1 321 41 78 56 3 25 45 153

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.73 0.92 0.85 0.25 0.82 0.73 0.89 0.74 0.38 0.78 0.75 0.81

Hourly flow rate (vph) 156 364 68 4 391 56 88 76 8 32 60 189

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 811

pX, platoon unblocked

vC, conflicting volume 448 432 1357 1166 398 1184 1172 420

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 448 432 1357 1166 398 1184 1172 420

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 86 100 0 54 99 67 64 70

cM capacity (veh/h) 1118 1138 58 166 656 96 166 636

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 589 452 171 281

Volume Left 156 4 88 32

Volume Right 68 56 8 189

cSH 1118 1138 86 283

Volume to Capacity 0.14 0.00 1.98 0.99

Queue Length 95th (ft) 12 0 373 253

Control Delay (s) 3.5 0.1 561.0 91.4

Lane LOS A A F F

Approach Delay (s) 3.5 0.1 561.0 91.4

Approach LOS F F

Intersection Summary

Average Delay 83.0

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Lane Configurations

Volume (vph) 9 446 445 359 358 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 11 10 13 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 175 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1898 1818 1492 1869 0

Flt Permitted 0.981 0.953

Satd. Flow (perm) 0 1864 1818 1492 1869 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 438 1

Link Speed (mph) 30 30 30

Link Distance (ft) 521 651 811

Travel Time (s) 11.8 14.8 18.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.56 0.84 0.84 0.82 0.56 0.84

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 1% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 547 530 438 645 0

Turn Type Perm Perm

Protected Phases 1 1 2 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 17.0

Total Split (s) 40.0 40.0 40.0 40.0 25.0 0.0 17.0

Total Split (%) 48.8% 48.8% 48.8% 48.8% 30.5% 0.0% 21%

Maximum Green (s) 35.0 35.0 35.0 35.0 20.0 14.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 4.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None

Walk Time (s) 10.0

Flash Dont Walk (s) 4.0
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Pedestrian Calls (#/hr) 10

Act Effct Green (s) 28.5 28.5 28.5 20.7

Actuated g/C Ratio 0.46 0.46 0.46 0.33

v/c Ratio 0.64 0.64 0.48 1.04

Control Delay 17.6 17.6 3.4 72.3

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 17.6 17.6 3.4 72.3

LOS B B A E

Approach Delay 17.6 11.2 72.3

Approach LOS B B E

Queue Length 50th (ft) 129 125 0 ~269

Queue Length 95th (ft) 301 292 33 #313

Internal Link Dist (ft) 441 571 731

Turn Bay Length (ft) 175

Base Capacity (vph) 1087 1060 1052 623

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.50 0.50 0.42 1.04

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 62

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.04

Intersection Signal Delay: 31.0 Intersection LOS: C

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     33: County Street (Route 140) & Gordon Owen Parkway



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

33: County Street (Route 140) & Gordon Owen Parkway Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 93

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 9 446 445 359 358 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 13 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 1897 1818 1492 1868

Flt Permitted 0.98 1.00 1.00 0.95

Satd. Flow (perm) 1863 1818 1492 1868

Peak-hour factor, PHF 0.56 0.84 0.84 0.82 0.56 0.84

Adj. Flow (vph) 16 531 530 438 639 6

RTOR Reduction (vph) 0 0 0 244 1 0

Lane Group Flow (vph) 0 547 530 194 644 0

Heavy Vehicles (%) 0% 0% 1% 1% 0% 0%

Turn Type Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1

Actuated Green, G (s) 28.5 28.5 28.5 20.7

Effective Green, g (s) 28.5 28.5 28.5 20.7

Actuated g/C Ratio 0.44 0.44 0.44 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 826 806 661 601

v/s Ratio Prot 0.29 c0.34

v/s Ratio Perm c0.29 0.13

v/c Ratio 0.66 0.66 0.29 1.07

Uniform Delay, d1 14.1 14.1 11.5 21.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 2.2 0.3 57.5

Delay (s) 16.3 16.2 11.8 79.3

Level of Service B B B E

Approach Delay (s) 16.3 14.2 79.3

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 34.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 64.3 Sum of lost time (s) 15.1

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 13 811 79 266 694 217 53 232 334 205 243 24

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 11 12 12 12 12 12 12 15 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 115 300 135 300 25 75 24 0

Storage Lanes 1 1 1 0 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1685 3524 0 1728 3449 0 1805 1881 1599 1805 2040 0

Flt Permitted 0.950 0.950 0.318 0.397

Satd. Flow (perm) 1685 3524 0 1728 3449 0 604 1881 1599 754 2040 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 10 34 208 4

Link Speed (mph) 30 30 30 30

Link Distance (ft) 679 659 600 698

Travel Time (s) 15.4 15.0 13.6 15.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.89 0.76 0.87 0.93 0.95 0.88 0.85 0.94 0.92 0.83 0.75

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 1% 1% 1% 0% 1% 1% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 26 1015 0 306 974 0 60 273 355 223 325 0

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Detector Phase 1 6 5 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 8.0 12.0 8.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 40.0 0.0 25.0 40.0 0.0 34.0 34.0 34.0 34.0 34.0 0.0

Total Split (%) 20.8% 33.3% 0.0% 20.8% 33.3% 0.0% 28.3% 28.3% 28.3% 28.3% 28.3% 0.0%

Maximum Green (s) 21.0 36.0 21.0 36.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None Max None Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 18%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 8.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 7.2 36.2 21.1 56.5 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.07 0.35 0.20 0.55 0.29 0.29 0.29 0.29 0.29

v/c Ratio 0.22 0.82 0.86 0.51 0.34 0.50 0.58 1.01 0.54

Control Delay 51.7 37.5 64.8 17.8 37.9 35.3 17.4 102.7 35.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 51.7 37.5 64.8 17.8 37.9 35.3 17.4 102.7 35.6

LOS D D E B D D B F D

Approach Delay 37.8 29.0 26.3 62.9

Approach LOS D C C E

Queue Length 50th (ft) 16 293 186 152 29 140 72 139 167

Queue Length 95th (ft) 27 #530 #408 397 82 259 207 #367 291

Internal Link Dist (ft) 599 579 520 618

Turn Bay Length (ft) 115 135 25 75 24

Base Capacity (vph) 345 1243 354 1904 177 550 615 220 599

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.08 0.82 0.86 0.51 0.34 0.50 0.58 1.01 0.54

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 103.2

Natural Cycle: 130

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 36.3 Intersection LOS: D

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     34: Dean Street (Route 44) & Longmeadow Road
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

34: Dean Street (Route 44) & Longmeadow Road Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 98

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 13 811 79 266 694 217 53 232 334 205 243 24

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 12 11 12 12 12 12 12 12 15 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1685 3523 1728 3449 1805 1881 1599 1805 2041

Flt Permitted 0.95 1.00 0.95 1.00 0.32 1.00 1.00 0.40 1.00

Satd. Flow (perm) 1685 3523 1728 3449 604 1881 1599 754 2041

Peak-hour factor, PHF 0.50 0.89 0.76 0.87 0.93 0.95 0.88 0.85 0.94 0.92 0.83 0.75

Adj. Flow (vph) 26 911 104 306 746 228 60 273 355 223 293 32

RTOR Reduction (vph) 0 6 0 0 16 0 0 0 150 0 3 0

Lane Group Flow (vph) 26 1009 0 306 958 0 60 273 205 223 322 0

Heavy Vehicles (%) 0% 1% 0% 1% 1% 1% 0% 1% 1% 0% 1% 0%

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Actuated Green, G (s) 3.3 38.7 21.1 56.5 30.2 30.2 30.2 30.2 30.2

Effective Green, g (s) 3.3 38.7 21.1 56.5 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.03 0.36 0.20 0.52 0.28 0.28 0.28 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 51 1261 337 1803 169 525 447 211 570

v/s Ratio Prot 0.02 c0.29 c0.18 0.28 0.15 0.16

v/s Ratio Perm 0.10 0.13 c0.30

v/c Ratio 0.51 0.80 0.91 0.53 0.36 0.52 0.46 1.06 0.57

Uniform Delay, d1 51.6 31.2 42.6 17.0 31.2 32.8 32.2 38.9 33.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.8 5.4 26.9 1.1 1.3 0.9 0.7 77.8 1.3

Delay (s) 59.4 36.6 69.4 18.2 32.4 33.8 32.9 116.7 34.6

Level of Service E D E B C C C F C

Approach Delay (s) 37.2 30.4 33.2 68.0

Approach LOS D C C E

Intersection Summary

HCM Average Control Delay 38.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 108.1 Sum of lost time (s) 18.1

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 105 537 105 9 483 15 66 63 19 23 78 120

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 150 0 150 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1752 1807 0 1805 1853 0 0 1799 0 0 1715 0

Flt Permitted 0.168 0.192 0.584 0.953

Satd. Flow (perm) 310 1807 0 365 1853 0 0 1075 0 0 1644 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 2 9 55

Link Speed (mph) 30 30 30 30

Link Distance (ft) 682 771 671 608

Travel Time (s) 15.5 17.5 15.3 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.71 0.95 0.82 0.56 0.84 0.63 0.83 0.98 0.68 0.72 0.81 0.77

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 2% 3% 0% 2% 0% 2% 0% 0% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 148 693 0 16 599 0 0 172 0 0 284 0

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Detector Phase 2 1 2 1 1 3 3 3 3

Switch Phase

Minimum Initial (s) 4.0 10.0 10.0 20.0 20.0 20.0 20.0

Minimum Split (s) 9.0 15.0 15.0 25.0 25.0 25.0 25.0

Total Split (s) 17.0 57.0 0.0 40.0 40.0 0.0 30.0 30.0 0.0 30.0 30.0 0.0

Total Split (%) 16.2% 54.3% 0.0% 38.1% 38.1% 0.0% 28.6% 28.6% 0.0% 28.6% 28.6% 0.0%

Maximum Green (s) 12.0 35.0 35.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 18.0

Total Split (s) 18.0

Total Split (%) 17%

Maximum Green (s) 15.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 46.7 51.7 35.4 35.4 22.0 22.0

Actuated g/C Ratio 0.54 0.60 0.41 0.41 0.25 0.25

v/c Ratio 0.42 0.64 0.11 0.79 0.62 0.62

Control Delay 22.9 16.4 22.6 33.7 39.4 30.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.9 16.4 22.6 33.7 39.4 30.7

LOS C B C C D C

Approach Delay 17.6 33.4 39.4 30.7

Approach LOS B C D C

Queue Length 50th (ft) 27 182 5 251 75 105

Queue Length 95th (ft) 69 516 15 #551 #182 198

Internal Link Dist (ft) 602 691 591 528

Turn Bay Length (ft) 150 150

Base Capacity (vph) 371 1100 149 756 319 517

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.40 0.63 0.11 0.79 0.54 0.55

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 86.8

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 26.6 Intersection LOS: C

Intersection Capacity Utilization 78.9% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     35: Winthrop Street & Highland Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 105 537 105 9 483 15 66 63 19 23 78 120

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.99 0.98 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1752 1808 1805 1853 1799 1715

Flt Permitted 0.17 1.00 0.19 1.00 0.58 0.95

Satd. Flow (perm) 310 1808 365 1853 1075 1643

Peak-hour factor, PHF 0.71 0.95 0.82 0.56 0.84 0.63 0.83 0.98 0.68 0.72 0.81 0.77

Adj. Flow (vph) 148 565 128 16 575 24 80 64 28 32 96 156

RTOR Reduction (vph) 0 6 0 0 1 0 0 7 0 0 41 0

Lane Group Flow (vph) 148 687 0 16 598 0 0 165 0 0 243 0

Heavy Vehicles (%) 3% 2% 3% 0% 2% 0% 2% 0% 0% 0% 1% 3%

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Actuated Green, G (s) 46.7 51.7 35.4 35.4 22.0 22.0

Effective Green, g (s) 46.7 51.7 35.4 35.4 22.0 22.0

Actuated g/C Ratio 0.52 0.58 0.40 0.40 0.25 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0

Lane Grp Cap (vph) 345 1048 145 735 265 405

v/s Ratio Prot 0.05 c0.38 c0.32

v/s Ratio Perm 0.17 0.04 c0.15 0.15

v/c Ratio 0.43 0.66 0.11 0.81 0.62 0.60

Uniform Delay, d1 28.2 12.7 17.0 24.0 29.9 29.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 2.4 1.0 8.1 5.1 2.8

Delay (s) 29.3 15.1 17.9 32.1 35.0 32.5

Level of Service C B B C D C

Approach Delay (s) 17.6 31.7 35.0 32.5

Approach LOS B C D C

Intersection Summary

HCM Average Control Delay 25.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 89.2 Sum of lost time (s) 15.5

Intersection Capacity Utilization 78.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 37 108 621 71 183 547

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1948 1830 3515 0 0 3518

Flt Permitted 0.950 0.987

Satd. Flow (perm) 1948 1830 3515 0 0 3518

Link Speed (mph) 30 40 40

Link Distance (ft) 489 1115 542

Travel Time (s) 11.1 19.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.84 0.93 0.81 0.93 0.80 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 1% 4% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 44 116 843 0 0 844

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 37 108 621 71 183 547

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.84 0.93 0.81 0.93 0.80 0.89

Hourly flow rate (vph) 44 116 767 76 229 615

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1570 422 767

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1570 422 767

tC, single (s) 6.9 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 39 80 73

cM capacity (veh/h) 72 586 843

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 160 511 332 434 410

Volume Left 44 0 0 229 0

Volume Right 116 0 76 0 0

cSH 261 1700 1700 843 1700

Volume to Capacity 0.61 0.30 0.20 0.27 0.24

Queue Length 95th (ft) 92 0 0 28 0

Control Delay (s) 40.7 0.0 0.0 7.3 0.0

Lane LOS E A

Approach Delay (s) 40.7 0.0 3.8

Approach LOS E

Intersection Summary

Average Delay 5.2

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 153 61 54 539 485 99

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1967 1743 0 3545 3475 0

Flt Permitted 0.950 0.995

Satd. Flow (perm) 1967 1743 0 3545 3475 0

Link Speed (mph) 30 30 40

Link Distance (ft) 516 240 1115

Travel Time (s) 11.7 5.5 19.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.90 0.79 0.92 0.89 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 5% 4% 1% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 174 68 0 654 657 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 51.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 153 61 54 539 485 99

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.90 0.79 0.92 0.89 0.88

Hourly flow rate (vph) 174 68 68 586 545 112

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1031 329 545

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1031 329 545

tC, single (s) 6.9 7.0 4.2

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 17 90 93

cM capacity (veh/h) 210 658 1006

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 242 264 391 363 294

Volume Left 174 68 0 0 0

Volume Right 68 0 0 0 112

cSH 292 1006 1700 1700 1700

Volume to Capacity 0.83 0.07 0.23 0.21 0.17

Queue Length 95th (ft) 172 5 0 0 0

Control Delay (s) 54.9 2.8 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 54.9 1.1 0.0

Approach LOS F

Intersection Summary

Average Delay 9.0

Intersection Capacity Utilization 51.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 96 133 18 37 152 63 31 219 38 39 248 101

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1789 0 0 1801 0 0 1826 0 0 1801 0

Flt Permitted 0.807 0.921 0.899 0.933

Satd. Flow (perm) 0 1472 0 0 1670 0 0 1653 0 0 1689 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 32 19 31

Link Speed (mph) 30 30 30 30

Link Distance (ft) 548 563 860 661

Travel Time (s) 12.5 12.8 19.5 15.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.90 0.75 0.84 0.88 0.83 0.60 0.94 0.63 0.75 0.82 0.84

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 2% 0% 0% 1% 2% 3% 0% 3% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 284 0 0 293 0 0 345 0 0 474 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0

Total Split (%) 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0%

Maximum Green (s) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 13.8 13.8 16.0 16.0

Actuated g/C Ratio 0.36 0.36 0.41 0.41

v/c Ratio 0.53 0.47 0.49 0.66

Control Delay 14.8 12.3 11.1 14.0

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 14.8 12.3 11.1 14.0

LOS B B B B

Approach Delay 14.8 12.3 11.1 14.0

Approach LOS B B B B

Queue Length 50th (ft) 40 36 42 62

Queue Length 95th (ft) 131 117 129 161

Internal Link Dist (ft) 468 483 780 581

Turn Bay Length (ft)

Base Capacity (vph) 1211 1378 1362 1394

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.23 0.21 0.25 0.34

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 38.6

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 13.1 Intersection LOS: B

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     39: Route 79 & Route 18
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 96 133 18 37 152 63 31 219 38 39 248 101

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.96 0.98 0.97

Flt Protected 0.98 0.99 0.99 0.99

Satd. Flow (prot) 1788 1800 1824 1800

Flt Permitted 0.81 0.92 0.90 0.93

Satd. Flow (perm) 1472 1669 1652 1689

Peak-hour factor, PHF 0.86 0.90 0.75 0.84 0.88 0.83 0.60 0.94 0.63 0.75 0.82 0.84

Adj. Flow (vph) 112 148 24 44 173 76 52 233 60 52 302 120

RTOR Reduction (vph) 0 6 0 0 20 0 0 11 0 0 18 0

Lane Group Flow (vph) 0 278 0 0 273 0 0 334 0 0 456 0

Heavy Vehicles (%) 5% 2% 0% 0% 1% 2% 3% 0% 3% 0% 1% 3%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.8 13.8 16.0 16.0

Effective Green, g (s) 13.8 13.8 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.42 0.42

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 537 609 699 715

v/s Ratio Prot

v/s Ratio Perm c0.19 0.16 0.20 c0.27

v/c Ratio 0.52 0.45 0.48 0.64

Uniform Delay, d1 9.4 9.1 7.9 8.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.5 0.5 1.9

Delay (s) 10.2 9.6 8.4 10.5

Level of Service B A A B

Approach Delay (s) 10.2 9.6 8.4 10.5

Approach LOS B A A B

Intersection Summary

HCM Average Control Delay 9.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 37.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 0 12 4 1 0 15 375 1 4 376 83

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 16 12 10 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1668 1830 0 1471 0 0 1875 0 0 1817 0

Flt Permitted 0.950 0.968 0.997 0.999

Satd. Flow (perm) 0 1668 1830 0 1471 0 0 1875 0 0 1817 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 340 444 1082 984

Travel Time (s) 7.7 10.1 24.6 22.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.85 0.92 0.50 0.50 0.25 0.92 0.63 0.92 0.25 0.50 0.90 0.80

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 0% 25% 0% 0% 0% 1% 0% 0% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 96 24 0 12 0 0 436 0 0 530 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 82 0 12 4 1 0 15 375 1 4 376 83

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.85 0.92 0.50 0.50 0.25 0.92 0.63 0.92 0.25 0.50 0.90 0.80

Hourly flow rate (vph) 96 0 24 8 4 0 24 408 4 8 418 104

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 945 945 470 943 995 410 522 412

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 945 945 470 943 995 410 522 412

tC, single (s) 7.1 6.5 6.2 7.3 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.7 4.0 3.3 2.2 2.2

p0 queue free % 59 100 96 96 98 100 98 99

cM capacity (veh/h) 234 256 598 207 240 646 1055 1158

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 120 12 435 530

Volume Left 96 8 24 8

Volume Right 24 0 4 104

cSH 293 217 1055 1158

Volume to Capacity 0.41 0.06 0.02 0.01

Queue Length 95th (ft) 48 4 2 1

Control Delay (s) 26.8 22.6 0.7 0.2

Lane LOS D C A A

Approach Delay (s) 26.8 22.6 0.7 0.2

Approach LOS D C

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 41.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 22 113 389 103 14 363

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 11 12 12 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1894 1760 1762 0 0 3447

Flt Permitted 0.950 0.997

Satd. Flow (perm) 1894 1760 1762 0 0 3447

Link Speed (mph) 30 30 30

Link Distance (ft) 562 921 599

Travel Time (s) 12.8 20.9 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.81 0.81 0.91 0.89 0.53 0.84

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 4% 1% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 27 140 543 0 0 458

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 40.4% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 22 113 389 103 14 363

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.81 0.81 0.91 0.89 0.53 0.84

Hourly flow rate (vph) 27 140 427 116 26 432

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 754 485 427

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 754 485 427

tC, single (s) 7.0 7.0 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 92 73 98

cM capacity (veh/h) 325 522 1143

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 167 543 170 288

Volume Left 27 0 26 0

Volume Right 140 116 0 0

cSH 624 1700 1143 1700

Volume to Capacity 0.27 0.32 0.02 0.17

Queue Length 95th (ft) 27 0 2 0

Control Delay (s) 14.8 0.0 1.5 0.0

Lane LOS B A

Approach Delay (s) 14.8 0.0 0.5

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 40.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 39 164 22 453 298 87

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 11 11 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1894 1812 0 1789 1801 1546

Flt Permitted 0.950 0.996

Satd. Flow (perm) 1894 1812 0 1789 1801 1546

Link Speed (mph) 30 30 30

Link Distance (ft) 595 770 921

Travel Time (s) 13.5 17.5 20.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.77 0.72 0.55 0.95 0.88 0.85

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 1% 5% 2% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 51 228 0 517 339 102

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 39 164 22 453 298 87

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.77 0.72 0.55 0.95 0.88 0.85

Hourly flow rate (vph) 51 228 40 477 339 102

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 895 339 339

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 895 339 339

tC, single (s) 6.5 6.2 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 83 68 97

cM capacity (veh/h) 293 706 1204

Direction, Lane # EB 1 NB 1 SB 1 SB 2

Volume Total 278 517 339 102

Volume Left 51 40 0 0

Volume Right 228 0 0 102

cSH 863 1204 1700 1700

Volume to Capacity 0.32 0.03 0.20 0.06

Queue Length 95th (ft) 35 3 0 0

Control Delay (s) 13.8 1.0 0.0 0.0

Lane LOS B A

Approach Delay (s) 13.8 1.0 0.0

Approach LOS B

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 67 1017 753 533 6 163

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 13 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1903 1817 0 2046 1760

Flt Permitted 0.996 0.950

Satd. Flow (perm) 0 1903 1817 0 2046 1760

Link Speed (mph) 50 50 30

Link Distance (ft) 833 581 538

Travel Time (s) 11.4 7.9 12.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.79 0.95 0.90 0.91 0.50 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 2% 2% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1156 1423 0 12 183

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 118.5% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 67 1017 753 533 6 163

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.79 0.95 0.90 0.91 0.50 0.89

Hourly flow rate (vph) 85 1071 837 586 12 183

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 837 2370 1130

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 837 2370 1130

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 89 66 25

cM capacity (veh/h) 806 35 246

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 1155 1422 195

Volume Left 85 0 12

Volume Right 0 586 183

cSH 806 1700 262

Volume to Capacity 0.11 0.84 0.75

Queue Length 95th (ft) 9 0 134

Control Delay (s) 3.4 0.0 59.2

Lane LOS A F

Approach Delay (s) 3.4 0.0 59.2

Approach LOS F

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 118.5% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 615 180 31 885 45 469

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 13 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1868 0 0 1920 1967 1760

Flt Permitted 0.998 0.950

Satd. Flow (perm) 1868 0 0 1920 1967 1760

Link Speed (mph) 50 50 30

Link Distance (ft) 690 833 502

Travel Time (s) 9.4 11.4 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.90 0.78 0.94 0.66 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 3% 2% 4% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 854 0 0 981 68 521

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 81.6% ICU Level of Service D

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 615 180 31 885 45 469

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.90 0.78 0.94 0.66 0.90

Hourly flow rate (vph) 654 200 40 941 68 521

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 654 1775 754

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 654 1775 754

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 21 0

cM capacity (veh/h) 928 86 406

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 854 981 589

Volume Left 0 40 68

Volume Right 200 0 521

cSH 1700 928 459

Volume to Capacity 0.50 0.04 1.28

Queue Length 95th (ft) 0 3 628

Control Delay (s) 0.0 1.2 168.9

Lane LOS A F

Approach Delay (s) 0.0 1.2 168.9

Approach LOS F

Intersection Summary

Average Delay 41.5

Intersection Capacity Utilization 81.6% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

46: Route 44 & Richmond Street Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 121

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 759 19 25 854 17 5 6 13 12 6 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 13 12 12 12 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1862 0 0 1917 0 0 1772 0 0 1559 0

Flt Permitted 0.996 0.998 0.988 0.990

Satd. Flow (perm) 0 1862 0 0 1917 0 0 1772 0 0 1559 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 547 743 379 337

Travel Time (s) 9.3 12.7 8.6 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.78 0.94 0.53 0.78 0.94 0.71 0.42 0.38 0.65 0.60 0.75 0.86

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 922 0 0 965 0 0 48 0 0 104 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 82.7% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 62 759 19 25 854 17 5 6 13 12 6 65

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.78 0.94 0.53 0.78 0.94 0.71 0.42 0.38 0.65 0.60 0.75 0.86

Hourly flow rate (vph) 79 807 36 32 909 24 12 16 20 20 8 76

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 932 843 2049 1981 825 1997 1987 920

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 932 843 2049 1981 825 1997 1987 920

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 89 96 53 70 95 33 85 77

cM capacity (veh/h) 730 801 25 53 375 30 53 328

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 923 965 48 104

Volume Left 79 32 12 20

Volume Right 36 24 20 76

cSH 730 801 58 98

Volume to Capacity 0.11 0.04 0.82 1.06

Queue Length 95th (ft) 9 3 91 165

Control Delay (s) 3.0 1.2 182.7 187.0

Lane LOS A A F F

Approach Delay (s) 3.0 1.2 182.7 187.0

Approach LOS F F

Intersection Summary

Average Delay 15.7

Intersection Capacity Utilization 82.7% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 835 79 23 855 39 61 10 30 49 13 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 14 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1918 0 0 1905 0 0 1629 0 0 1832 0

Flt Permitted 0.905 0.951 0.682 0.823

Satd. Flow (perm) 0 1741 0 0 1816 0 0 1140 0 0 1535 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 8 28 54

Link Speed (mph) 40 40 30 30

Link Distance (ft) 573 780 392 509

Travel Time (s) 9.8 13.3 8.9 11.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.80 0.91 0.82 0.72 0.92 0.75 0.73 0.50 0.58 0.82 0.54 0.60

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 9% 2% 0% 0% 20% 7% 4% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1074 0 0 1013 0 0 156 0 0 164 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Split (%) 75.0% 75.0% 0.0% 75.0% 75.0% 0.0% 25.0% 25.0% 0.0% 25.0% 25.0% 0.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 16.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 56.1 56.1 12.8 12.8

Actuated g/C Ratio 0.73 0.73 0.17 0.17

v/c Ratio 0.84 0.76 0.74 0.55

Control Delay 16.5 12.0 45.7 26.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 16.5 12.0 45.7 26.7

LOS B B D C

Approach Delay 16.5 12.0 45.7 26.7

Approach LOS B B D C

Queue Length 50th (ft) 301 247 59 48

Queue Length 95th (ft) #718 471 54 48

Internal Link Dist (ft) 493 700 312 429

Turn Bay Length (ft)

Base Capacity (vph) 1275 1328 260 363

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.84 0.76 0.60 0.45

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 76.9

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 17.2 Intersection LOS: B

Intersection Capacity Utilization 86.8% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     47: Route 44 & Church Street



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

47: Route 44 & Church Street Existing (2012) Conditions SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 125

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 835 79 23 855 39 61 10 30 49 13 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 13 12 12 13 12 12 11 12 12 14 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.99 0.95 0.93

Flt Protected 1.00 1.00 0.97 0.98

Satd. Flow (prot) 1918 1906 1628 1832

Flt Permitted 0.91 0.95 0.68 0.82

Satd. Flow (perm) 1741 1816 1141 1536

Peak-hour factor, PHF 0.80 0.91 0.82 0.72 0.92 0.75 0.73 0.50 0.58 0.82 0.54 0.60

Adj. Flow (vph) 60 918 96 32 929 52 84 20 52 60 24 80

RTOR Reduction (vph) 0 4 0 0 2 0 0 23 0 0 45 0

Lane Group Flow (vph) 0 1070 0 0 1011 0 0 133 0 0 119 0

Heavy Vehicles (%) 0% 1% 0% 9% 2% 0% 0% 20% 7% 4% 0% 0%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 56.1 56.1 12.8 12.8

Effective Green, g (s) 56.1 56.1 12.8 12.8

Actuated g/C Ratio 0.73 0.73 0.17 0.17

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1270 1325 190 256

v/s Ratio Prot

v/s Ratio Perm c0.61 0.56 c0.12 0.08

v/c Ratio 0.84 0.76 0.70 0.46

Uniform Delay, d1 7.3 6.3 30.2 29.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.9 4.2 10.7 1.3

Delay (s) 14.2 10.5 40.9 30.3

Level of Service B B D C

Approach Delay (s) 14.2 10.5 40.9 30.3

Approach LOS B B D C

Intersection Summary

HCM Average Control Delay 15.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 76.9 Sum of lost time (s) 8.0

Intersection Capacity Utilization 86.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 36 871 36 29 1011 26 21 2 31 2 6 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 16 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 130 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2002 1727 0 1912 0 0 1645 0 0 1646 0

Flt Permitted 0.997 0.998 0.979 0.994

Satd. Flow (perm) 0 2002 1727 0 1912 0 0 1645 0 0 1646 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 821 790 522 477

Travel Time (s) 14.0 13.5 11.9 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.96 0.82 0.81 0.96 0.59 0.58 0.50 0.70 0.25 0.50 0.85

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 6% 3% 2% 0% 0% 0% 3% 0% 0% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 955 44 0 1133 0 0 84 0 0 72 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 94.7% ICU Level of Service F

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 36 871 36 29 1011 26 21 2 31 2 6 44

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.96 0.82 0.81 0.96 0.59 0.58 0.50 0.70 0.25 0.50 0.85

Hourly flow rate (vph) 48 907 44 36 1053 44 36 4 44 8 12 52

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1097 951 2208 2172 907 2196 2194 1075

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1097 951 2208 2172 907 2196 2194 1075

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 95 0 90 87 67 70 80

cM capacity (veh/h) 644 718 18 42 332 24 40 263

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 955 44 1133 84 72

Volume Left 48 0 36 36 8

Volume Right 0 44 44 44 52

cSH 644 1700 718 38 86

Volume to Capacity 0.07 0.03 0.05 2.23 0.83

Queue Length 95th (ft) 6 0 4 231 109

Control Delay (s) 2.2 0.0 1.7 790.5 138.7

Lane LOS A A F F

Approach Delay (s) 2.1 1.7 790.5 138.7

Approach LOS F F

Intersection Summary

Average Delay 35.3

Intersection Capacity Utilization 94.7% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 1149 276 18 1216 134 289 84 48 152 73 132

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 10 11 11 11 12 13 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 100 0 175 200 0 175 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3560 1492 0 3448 1561 1805 1825 0 1770 1705 0

Flt Permitted 0.518 0.888 0.221 0.636

Satd. Flow (perm) 0 1851 1492 0 3065 1561 420 1825 0 1185 1705 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 141 120 27 71

Link Speed (mph) 30 30 30 30

Link Distance (ft) 805 1061 855 763

Travel Time (s) 18.3 24.1 19.4 17.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.67 0.99 0.91 0.64 0.95 0.84 0.84 0.72 0.63 0.84 0.87 0.85

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 1% 6% 1% 0% 0% 2% 0% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1268 303 0 1308 160 344 193 0 181 239 0

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 7 4 4 8 8 1 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 8.0 8.0 6.0 6.0 8.0 6.0 8.0

Minimum Split (s) 12.0 14.0 14.0 14.0 14.0 12.0 12.0 14.0 12.0 14.0

Total Split (s) 12.0 68.0 68.0 56.0 56.0 14.0 20.0 38.0 0.0 14.0 32.0 0.0

Total Split (%) 10.0% 56.7% 56.7% 46.7% 46.7% 11.7% 16.7% 31.7% 0.0% 11.7% 26.7% 0.0%

Maximum Green (s) 6.0 62.0 62.0 50.0 50.0 8.0 14.0 32.0 8.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.2 62.2 50.1 64.2 36.6 22.6 24.6 16.6

Actuated g/C Ratio 0.56 0.56 0.45 0.58 0.33 0.20 0.22 0.15

v/c Ratio 1.12 0.34 0.94 0.17 1.10 0.49 0.59 0.76

Control Delay 90.2 8.5 44.2 4.3 110.3 37.3 38.5 46.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 90.2 8.5 44.2 4.3 110.3 37.3 38.5 46.9

LOS F A D A F D D D

Approach Delay 74.5 39.9 84.0 43.3

Approach LOS E D F D

Queue Length 50th (ft) ~381 54 454 12 ~211 104 95 116

Queue Length 95th (ft) #696 126 #697 40 #343 131 141 193

Internal Link Dist (ft) 725 981 775 683

Turn Bay Length (ft) 100 175 200 175

Base Capacity (vph) 1131 899 1387 955 314 548 305 455

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.12 0.34 0.94 0.17 1.10 0.35 0.59 0.53

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 110.8

Natural Cycle: 110

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.12

Intersection Signal Delay: 59.8 Intersection LOS: E

Intersection Capacity Utilization 115.9% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     49: Route 44 & Orchard Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 1149 276 18 1216 134 289 84 48 152 73 132

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 11 11 11 12 13 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3559 1492 3448 1561 1805 1825 1770 1704

Flt Permitted 0.52 1.00 0.89 1.00 0.22 1.00 0.64 1.00

Satd. Flow (perm) 1853 1492 3066 1561 419 1825 1185 1704

Peak-hour factor, PHF 0.67 0.99 0.91 0.64 0.95 0.84 0.84 0.72 0.63 0.84 0.87 0.85

Adj. Flow (vph) 107 1161 303 28 1280 160 344 117 76 181 84 155

RTOR Reduction (vph) 0 0 62 0 0 57 0 21 0 0 60 0

Lane Group Flow (vph) 0 1268 241 0 1308 103 344 172 0 181 179 0

Heavy Vehicles (%) 1% 1% 1% 6% 1% 0% 0% 2% 0% 2% 0% 1%

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 62.2 62.2 50.2 58.2 36.6 22.6 24.6 16.6

Effective Green, g (s) 62.2 62.2 50.2 58.2 36.6 22.6 24.6 16.6

Actuated g/C Ratio 0.56 0.56 0.45 0.53 0.33 0.20 0.22 0.15

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1133 838 1389 904 314 372 305 255

v/s Ratio Prot c0.06 0.01 c0.14 0.09 0.04 0.10

v/s Ratio Perm c0.57 0.16 0.43 0.06 c0.22 0.09

v/c Ratio 1.12 0.29 0.94 0.11 1.10 0.46 0.59 0.70

Uniform Delay, d1 24.3 12.7 28.9 13.3 32.8 38.7 37.4 44.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 65.8 0.9 13.7 0.1 78.8 0.9 3.1 8.4

Delay (s) 90.1 13.6 42.6 13.3 111.6 39.7 40.5 53.1

Level of Service F B D B F D D D

Approach Delay (s) 75.3 39.4 85.8 47.7

Approach LOS E D F D

Intersection Summary

HCM Average Control Delay 60.6 HCM Level of Service E

HCM Volume to Capacity ratio 1.06

Actuated Cycle Length (s) 110.8 Sum of lost time (s) 12.0

Intersection Capacity Utilization 115.9% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 117 0 83 193 755 0 0 555 165

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16 10 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 150 210 0 0 0

Storage Lanes 0 0 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 0 0 1986 1760 1636 3539 0 0 3456 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 0 1986 1760 1636 3539 0 0 3456 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 100 50

Link Speed (mph) 30 30 40 40

Link Distance (ft) 665 690 712 1771

Travel Time (s) 15.1 15.7 12.1 30.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.83 0.92 0.83 0.94 0.95 0.92 0.92 0.84 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 3% 0% 4% 3% 2% 0% 0% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 141 100 205 795 0 0 844 0

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 8.0

Minimum Split (s) 21.0 21.0 11.0 21.0 21.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 20.0 55.0 0.0 0.0 35.0 0.0

Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 0.0% 25.0% 68.8% 0.0% 0.0% 43.8% 0.0%

Maximum Green (s) 20.0 20.0 15.0 50.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.2 80.0 15.1 58.8 38.7

Actuated g/C Ratio 0.14 1.00 0.19 0.74 0.48

v/c Ratio 0.51 0.06 0.66 0.31 0.50

Control Delay 37.8 0.1 31.9 3.0 15.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 37.8 0.1 31.9 3.0 15.7

LOS D A C A B

Approach Delay 22.2 8.9 15.7

Approach LOS C A B

Queue Length 50th (ft) 66 0 85 47 134

Queue Length 95th (ft) 115 0 131 64 207

Internal Link Dist (ft) 585 610 632 1691

Turn Bay Length (ft) 150 210

Base Capacity (vph) 497 1760 340 2602 1698

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.28 0.06 0.60 0.31 0.50

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 13.2 Intersection LOS: B

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     50: 495 NB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 117 0 83 193 755 0 0 555 165

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16 10 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1986 1760 1636 3539 3458

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1986 1760 1636 3539 3458

Peak-hour factor, PHF 0.92 0.92 0.92 0.83 0.92 0.83 0.94 0.95 0.92 0.92 0.84 0.90

Adj. Flow (vph) 0 0 0 141 0 100 205 795 0 0 661 183

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 26 0

Lane Group Flow (vph) 0 0 0 0 141 100 205 795 0 0 818 0

Heavy Vehicles (%) 0% 0% 0% 3% 0% 4% 3% 2% 0% 0% 1% 1%

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Actuated Green, G (s) 11.2 80.0 15.1 58.8 38.7

Effective Green, g (s) 11.2 80.0 15.1 58.8 38.7

Actuated g/C Ratio 0.14 1.00 0.19 0.73 0.48

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 278 1760 309 2601 1673

v/s Ratio Prot c0.07 c0.13 0.22 c0.24

v/s Ratio Perm 0.06

v/c Ratio 0.51 0.06 0.66 0.31 0.49

Uniform Delay, d1 31.8 0.0 30.1 3.6 14.0

Progression Factor 1.00 1.00 0.76 0.69 1.00

Incremental Delay, d2 1.5 0.1 4.7 0.3 1.0

Delay (s) 33.3 0.1 27.6 2.8 15.0

Level of Service C A C A B

Approach Delay (s) 0.0 19.5 7.8 15.0

Approach LOS A B A B

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 191 2 206 0 0 0 0 757 161 62 610 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 16 12 12 12 12 12 12 10 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 200 0

Storage Lanes 0 1 0 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1960 1743 0 0 0 0 3471 0 1652 3574 0

Flt Permitted 0.954 0.950

Satd. Flow (perm) 0 1960 1743 0 0 0 0 3471 0 1652 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 240 46

Link Speed (mph) 30 30 40 40

Link Distance (ft) 680 686 1368 712

Travel Time (s) 15.5 15.6 23.3 12.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.83 0.25 0.86 0.92 0.92 0.92 0.92 0.96 0.91 0.83 0.90 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 5% 0% 0% 0% 0% 1% 2% 2% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 238 240 0 0 0 0 966 0 75 678 0

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Detector Phase 4 4 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 21.0 21.0 21.0 9.0 21.0

Total Split (s) 25.0 25.0 0.0 0.0 0.0 0.0 0.0 43.0 0.0 12.0 55.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 15.0% 68.8% 0.0%

Maximum Green (s) 20.0 20.0 38.0 7.0 50.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 14.9 80.0 44.4 7.8 55.1

Actuated g/C Ratio 0.19 1.00 0.56 0.10 0.69

v/c Ratio 0.65 0.14 0.50 0.46 0.28

Control Delay 38.3 0.2 13.0 35.7 6.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 38.3 0.2 13.0 35.7 6.4

LOS D A B D A

Approach Delay 19.2 13.0 9.3

Approach LOS B B A

Queue Length 50th (ft) 111 0 152 34 113

Queue Length 95th (ft) 40 0 223 59 96

Internal Link Dist (ft) 600 606 1288 632

Turn Bay Length (ft) 150 200

Base Capacity (vph) 490 1743 1948 168 2463

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.49 0.14 0.50 0.45 0.28

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 34 (43%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 13.1 Intersection LOS: B

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     51: 495 SB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 191 2 206 0 0 0 0 757 161 62 610 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 16 12 12 12 12 12 12 10 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1959 1743 3470 1652 3574

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1959 1743 3470 1652 3574

Peak-hour factor, PHF 0.83 0.25 0.86 0.92 0.92 0.92 0.92 0.96 0.91 0.83 0.90 0.92

Adj. Flow (vph) 230 8 240 0 0 0 0 789 177 75 678 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 21 0 0 0 0

Lane Group Flow (vph) 0 238 240 0 0 0 0 945 0 75 678 0

Heavy Vehicles (%) 5% 0% 5% 0% 0% 0% 0% 1% 2% 2% 1% 0%

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 14.9 80.0 43.4 6.7 55.1

Effective Green, g (s) 14.9 80.0 43.4 6.7 55.1

Actuated g/C Ratio 0.19 1.00 0.54 0.08 0.69

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 365 1743 1882 138 2462

v/s Ratio Prot c0.27 c0.05 0.19

v/s Ratio Perm 0.12 0.14

v/c Ratio 0.65 0.14 0.50 0.54 0.28

Uniform Delay, d1 30.1 0.0 11.5 35.2 4.8

Progression Factor 1.00 1.00 1.00 0.78 1.15

Incremental Delay, d2 4.1 0.2 1.0 3.9 0.3

Delay (s) 34.3 0.2 12.5 31.5 5.8

Level of Service C A B C A

Approach Delay (s) 17.2 0.0 12.5 8.3

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 514 66 228 712 35 468

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 125 0 0 250

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1881 1568 0 3504 1986 1812

Flt Permitted 0.667 0.950

Satd. Flow (perm) 1881 1568 0 2370 1986 1812

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 43 503

Link Speed (mph) 40 40 30

Link Distance (ft) 1056 1116 739

Travel Time (s) 18.0 19.0 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.75 0.71 0.91 0.92 0.93

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 3% 3% 1% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 553 88 0 1103 38 503

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 13.0 21.0 24.0

Total Split (s) 40.0 0.0 15.0 55.0 25.0 0.0

Total Split (%) 50.0% 0.0% 18.8% 68.8% 31.3% 0.0%

Maximum Green (s) 35.0 10.0 50.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max None C-Max None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBT EBR WBL WBT NBL NBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 69.0 80.0 69.0 8.2 80.0

Actuated g/C Ratio 0.86 1.00 0.86 0.10 1.00

v/c Ratio 0.34 0.06 0.54 0.19 0.28

Control Delay 3.3 0.1 4.1 35.1 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 3.3 0.1 4.1 35.1 0.4

LOS A A A D A

Approach Delay 2.8 4.1 2.8

Approach LOS A A A

Queue Length 50th (ft) 90 0 91 18 0

Queue Length 95th (ft) 159 0 142 45 0

Internal Link Dist (ft) 976 1036 659

Turn Bay Length (ft) 125 250

Base Capacity (vph) 1622 1568 2044 497 1812

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.34 0.06 0.54 0.08 0.28

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 32 (40%), Referenced to phase 4:EBT and 8:WBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 3.4 Intersection LOS: A

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     52: Route 104 & Route 24 NB Ramp
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 514 66 228 712 35 468

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 4.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1881 1568 3503 1986 1812

Flt Permitted 1.00 1.00 0.67 0.95 1.00

Satd. Flow (perm) 1881 1568 2370 1986 1812

Peak-hour factor, PHF 0.93 0.75 0.71 0.91 0.92 0.93

Adj. Flow (vph) 553 88 321 782 38 503

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 553 88 0 1103 38 503

Heavy Vehicles (%) 1% 3% 3% 1% 3% 1%

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Actuated Green, G (s) 65.0 80.0 65.0 5.0 80.0

Effective Green, g (s) 65.0 80.0 65.0 5.0 80.0

Actuated g/C Ratio 0.81 1.00 0.81 0.06 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1528 1568 1926 124 1812

v/s Ratio Prot 0.29 0.02

v/s Ratio Perm 0.06 c0.47 c0.28

v/c Ratio 0.36 0.06 0.57 0.31 0.28

Uniform Delay, d1 2.0 0.0 2.6 35.8 0.0

Progression Factor 1.20 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.1 0.4 1.4 0.4

Delay (s) 3.0 0.1 3.0 37.2 0.4

Level of Service A A A D A

Approach Delay (s) 2.6 3.0 3.0

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 2.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Lane Configurations

Volume (vph) 28 351 286 461 229 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 200

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1875 1881 1583 2006 1830

Flt Permitted 0.952 0.950

Satd. Flow (perm) 0 1792 1881 1583 2006 1830

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 470 125

Link Speed (mph) 40 40 30

Link Distance (ft) 769 1056 605

Travel Time (s) 13.1 18.0 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.78 0.91 0.84 0.98 0.92 0.77

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 2% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 422 340 470 249 125

Turn Type Perm Free Free

Protected Phases 4 8 6 9

Permitted Phases 4 Free Free

Detector Phase 4 4 8 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 20.0

Total Split (s) 35.0 35.0 35.0 0.0 25.0 0.0 20.0

Total Split (%) 43.8% 43.8% 43.8% 0.0% 31.3% 0.0% 25%

Maximum Green (s) 30.0 30.0 30.0 20.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max C-Max None None

Walk Time (s) 5.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s) 51.2 51.2 80.0 15.0 80.0

Actuated g/C Ratio 0.64 0.64 1.00 0.19 1.00

v/c Ratio 0.37 0.28 0.30 0.66 0.07

Control Delay 10.9 13.6 0.4 38.2 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.9 13.6 0.4 38.2 0.1

LOS B B A D A

Approach Delay 10.9 6.0 25.5

Approach LOS B A C

Queue Length 50th (ft) 73 79 0 116 0

Queue Length 95th (ft) 260 211 0 176 0

Internal Link Dist (ft) 689 976 525

Turn Bay Length (ft) 200

Base Capacity (vph) 1146 1203 1583 503 1830

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.37 0.28 0.30 0.50 0.07

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 11.8 Intersection LOS: B

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     53: Route 104 & Route 24 SB Ramp
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 28 351 286 461 229 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 5.0 4.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1875 1881 1583 2006 1830

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1793 1881 1583 2006 1830

Peak-hour factor, PHF 0.78 0.91 0.84 0.98 0.92 0.77

Adj. Flow (vph) 36 386 340 470 249 125

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 422 340 470 249 125

Heavy Vehicles (%) 0% 1% 1% 2% 2% 0%

Turn Type Perm Free Free

Protected Phases 4 8 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 47.2 47.2 80.0 15.0 80.0

Effective Green, g (s) 47.2 47.2 80.0 15.0 80.0

Actuated g/C Ratio 0.59 0.59 1.00 0.19 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1058 1110 1583 376 1830

v/s Ratio Prot 0.18 c0.12

v/s Ratio Perm c0.24 c0.30 0.07

v/c Ratio 0.40 0.31 0.30 0.66 0.07

Uniform Delay, d1 8.8 8.2 0.0 30.1 0.0

Progression Factor 1.00 1.41 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.6 0.4 4.3 0.1

Delay (s) 9.9 12.2 0.4 34.5 0.1

Level of Service A B A C A

Approach Delay (s) 9.9 5.3 23.0

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 10.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 165 186 55 133 24 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 15 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1920 0 0 2057 2046 1760

Flt Permitted 0.984 0.950

Satd. Flow (perm) 1920 0 0 2057 2046 1760

Link Speed (mph) 35 35 30

Link Distance (ft) 1432 769 456

Travel Time (s) 27.9 15.0 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.89 0.76 0.92 0.67 0.64

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 385 0 0 217 36 28

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 43.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 165 186 55 133 24 18

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.89 0.76 0.92 0.67 0.64

Hourly flow rate (vph) 176 209 72 145 36 28

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 176 569 280

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 176 569 280

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 95 92 96

cM capacity (veh/h) 1413 462 754

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 385 217 64

Volume Left 0 72 36

Volume Right 209 0 28

cSH 1700 1413 824

Volume to Capacity 0.23 0.05 0.08

Queue Length 95th (ft) 0 4 6

Control Delay (s) 0.0 2.9 11.9

Lane LOS A B

Approach Delay (s) 0.0 2.9 11.9

Approach LOS B

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 43.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 37 273 125 32 78 174

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 15 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 2048 1983 0 2025 1812

Flt Permitted 0.990 0.950

Satd. Flow (perm) 0 2048 1983 0 2025 1812

Link Speed (mph) 35 35 30

Link Distance (ft) 663 1432 367

Travel Time (s) 12.9 27.9 8.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.49 0.91 0.89 0.80 0.85 0.85

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 2% 3% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 376 180 0 92 205

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 37 273 125 32 78 174

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.49 0.91 0.89 0.80 0.85 0.85

Hourly flow rate (vph) 76 300 140 40 92 205

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 140 611 160

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 140 611 160

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 95 79 77

cM capacity (veh/h) 1424 434 887

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 376 180 296

Volume Left 76 0 92

Volume Right 0 40 205

cSH 1424 1700 1285

Volume to Capacity 0.05 0.11 0.23

Queue Length 95th (ft) 4 0 22

Control Delay (s) 1.9 0.0 11.9

Lane LOS A B

Approach Delay (s) 1.9 0.0 11.9

Approach LOS B

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 3 5 0 0 412 6 129 0 75 59 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3084 0 0 0 1774 0 3503 0 0 3225 1468

Flt Permitted 0.961 0.931 0.850

Satd. Flow (perm) 0 3084 0 0 0 1774 0 3268 0 0 2817 1468

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 820 109

Link Speed (mph) 30 35 40 40

Link Distance (ft) 352 379 503 527

Travel Time (s) 8.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 0% 0% 0% 0% 5% 0% 3% 0% 12% 5% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 70 0 0 0 448 0 147 0 0 152 109

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.4 16.0 11.4 11.4 11.4

Actuated g/C Ratio 0.71 1.00 0.71 0.71 0.71

v/c Ratio 0.03 0.25 0.06 0.08 0.10

Control Delay 2.9 0.3 2.8 2.9 1.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 2.9 0.3 2.8 2.9 1.7

LOS A A A A A

Approach Delay 2.9 2.8 2.4

Approach LOS A A A

Queue Length 50th (ft) 0 0 0 0 0

Queue Length 95th (ft) 5 0 14 14 12

Internal Link Dist (ft) 272 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 3084 1774 3268 2817 1468

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.02 0.25 0.04 0.05 0.07

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 16

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.25

Intersection Signal Delay: 1.5 Intersection LOS: A

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 3 5 0 0 412 6 129 0 75 59 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.98 0.86 1.00 1.00 0.85

Flt Protected 0.96 1.00 1.00 0.97 1.00

Satd. Flow (prot) 3083 1774 3501 3224 1468

Flt Permitted 0.96 1.00 0.93 0.85 1.00

Satd. Flow (perm) 3083 1774 3268 2818 1468

Peak-hour factor, PHF 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Adj. Flow (vph) 57 5 8 0 0 448 7 140 0 85 67 109

RTOR Reduction (vph) 0 7 0 0 0 0 0 0 0 0 0 75

Lane Group Flow (vph) 0 63 0 0 0 448 0 147 0 0 152 34

Heavy Vehicles (%) 13% 0% 0% 0% 0% 5% 0% 3% 0% 12% 5% 10%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 1.0 15.9 4.9 4.9 4.9

Effective Green, g (s) 1.0 15.9 4.9 4.9 4.9

Actuated g/C Ratio 0.06 1.00 0.31 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 194 1774 1007 868 452

v/s Ratio Prot

v/s Ratio Perm 0.02 c0.25 0.04 0.05 0.02

v/c Ratio 0.32 0.25 0.15 0.18 0.07

Uniform Delay, d1 7.1 0.0 4.0 4.0 3.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.3 0.0 0.0 0.0

Delay (s) 7.5 0.3 4.0 4.1 3.9

Level of Service A A A A A

Approach Delay (s) 7.5 0.3 4.0 4.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 2.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 15.9 Sum of lost time (s) 0.0

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 5 0 16 9 204 0 468 104 163 108 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3498 0 1687 1900 1777 0 3325 0 3045 1731 0

Flt Permitted 0.828 0.744 0.950

Satd. Flow (perm) 0 2989 0 1321 1900 1777 0 3325 0 3045 1731 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 232 27 8

Link Speed (mph) 30 30 30 30

Link Distance (ft) 480 429 432 604

Travel Time (s) 10.9 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.70 0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 20 0 18 10 232 0 650 0 185 137 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 46.0 46.0 0.0 15.0 61.0 0.0

Total Split (%) 22.7% 22.7% 0.0% 22.7% 22.7% 22.7% 41.8% 41.8% 0.0% 13.6% 55.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 41.0 41.0 10.0 56.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 8.4 8.4 8.4 8.4 14.7 8.9 28.7

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.31 0.19 0.61

v/c Ratio 0.04 0.08 0.03 0.46 0.62 0.32 0.13

Control Delay 18.1 19.0 18.2 6.9 16.0 19.4 4.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.1 19.0 18.2 6.9 16.0 19.4 4.0

LOS B B B A B B A

Approach Delay 18.1 8.2 16.0 12.8

Approach LOS B A B B

Queue Length 50th (ft) 2 4 2 0 72 22 12

Queue Length 95th (ft) 7 19 13 45 120 50 28

Internal Link Dist (ft) 400 349 352 524

Turn Bay Length (ft) 260 200 270

Base Capacity (vph) 1280 566 814 894 2923 652 1731

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.03 0.01 0.26 0.22 0.28 0.08

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 47.2

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 13.6 Intersection LOS: B

Intersection Capacity Utilization 48.1% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 5 0 16 9 204 0 468 104 163 108 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 1.00 1.00 1.00 0.85 0.97 1.00 0.98

Flt Protected 0.97 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3496 1687 1900 1777 3324 3045 1731

Flt Permitted 0.83 0.74 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2990 1320 1900 1777 3324 3045 1731

Peak-hour factor, PHF 0.70 0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 13 7 0 18 10 232 0 532 118 185 123 14

RTOR Reduction (vph) 0 0 0 0 0 191 0 19 0 0 3 0

Lane Group Flow (vph) 0 20 0 18 10 41 0 631 0 185 134 0

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 8.4 8.4 8.4 8.4 14.7 8.9 28.6

Effective Green, g (s) 8.4 8.4 8.4 8.4 14.7 8.9 28.6

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.31 0.19 0.61

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 534 236 340 318 1040 577 1053

v/s Ratio Prot 0.01 c0.19 c0.06 0.08

v/s Ratio Perm 0.01 0.01 c0.02

v/c Ratio 0.04 0.08 0.03 0.13 0.61 0.32 0.13

Uniform Delay, d1 16.0 16.1 15.9 16.2 13.7 16.4 3.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.0 0.2 1.0 0.3 0.1

Delay (s) 16.0 16.2 16.0 16.4 14.7 16.8 4.0

Level of Service B B B B B B A

Approach Delay (s) 16.0 16.4 14.7 11.3

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 47.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 48.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 2 47 78 1 11 181 221 278 46 158 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 100 0

Storage Lanes 0 1 0 1 0 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1820 1357 0 1365 1292 0 1787 1509 1745 1767 0

Flt Permitted 0.958 0.953 0.978 0.950

Satd. Flow (perm) 0 1820 1357 0 1365 1292 0 1787 1509 1745 1767 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 626

Travel Time (s) 7.4 10.8 13.7 14.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 19% 33% 0% 25% 4% 4% 7% 0% 6% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 16 53 0 90 12 0 457 316 52 213 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 52.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 2 47 78 1 11 181 221 278 46 158 29

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 14 2 53 89 1 12 206 251 316 52 180 33

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 604

pX, platoon unblocked 0.91 0.91 0.91 0.91 0.91 0.91

vC, conflicting volume 976 1279 196 1001 980 251 212 567

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 925 1257 196 953 929 130 212 476

tC, single (s) 7.1 6.5 6.4 7.4 6.5 6.5 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.5 3.8 4.0 3.5 2.2 2.2

p0 queue free % 93 98 93 41 99 98 85 95

cM capacity (veh/h) 191 126 804 150 197 786 1346 999

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 16 53 90 12 457 316 52 212

Volume Left 14 0 89 0 206 0 52 0

Volume Right 0 53 0 12 0 316 0 33

cSH 178 804 150 786 1346 1700 999 1700

Volume to Capacity 0.09 0.07 0.60 0.02 0.15 0.19 0.05 0.13

Queue Length 95th (ft) 7 5 79 1 13 0 4 0

Control Delay (s) 27.3 9.8 59.4 9.7 4.5 0.0 8.8 0.0

Lane LOS D A F A A A

Approach Delay (s) 13.8 53.3 2.6 1.7

Approach LOS B F

Intersection Summary

Average Delay 7.4

Intersection Capacity Utilization 52.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 337 621 1305 258 1167

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1791 3539 1524 1678 3343

Flt Permitted 0.950

Satd. Flow (perm) 0 1791 3539 1524 1678 3343

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 570 809

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.93 0.93 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 383 668 1403 274 1241

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 42.5 18.5 42.5 13.7 42.5

Actuated g/C Ratio 1.00 0.44 1.00 0.32 1.00

v/c Ratio 0.21 0.43 0.92 0.51 0.37

Control Delay 0.3 10.1 13.3 15.6 0.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.3 10.1 13.3 15.6 0.3

LOS A B B B A

Approach Delay 12.3 3.1

Approach LOS B A

Queue Length 50th (ft) 0 52 0 46 0

Queue Length 95th (ft) 0 116 #132 123 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1791 3306 1524 1226 3343

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.21 0.20 0.92 0.22 0.37

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 42.5

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 7.6 Intersection LOS: A

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 337 621 1305 258 1167

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1791 3539 1524 1678 3343

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1791 3539 1524 1678 3343

Peak-hour factor, PHF 0.88 0.88 0.93 0.93 0.94 0.94

Adj. Flow (vph) 0 383 668 1403 274 1241

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 383 668 1403 274 1241

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 42.2 18.5 42.2 13.7 42.2

Effective Green, g (s) 42.2 18.5 42.2 13.7 42.2

Actuated g/C Ratio 1.00 0.44 1.00 0.32 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1791 1551 1524 545 3343

v/s Ratio Prot 0.19 0.16 0.37

v/s Ratio Perm 0.21 c0.92

v/c Ratio 0.21 0.43 0.92 0.50 0.37

Uniform Delay, d1 0.0 8.2 0.0 11.5 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 10.6 0.3 0.0

Delay (s) 0.3 8.3 10.6 11.8 0.0

Level of Service A A B B A

Approach Delay (s) 0.3 9.8 2.1

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 42.2 Sum of lost time (s) 0.0

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 191 830 92 866 595 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1930 2632 1736 3505 3287 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1930 2632 1736 3505 3287 0

Right Turn on Red No Yes

Satd. Flow (RTOR) 41

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1127

Travel Time (s) 14.1 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.90 0.90 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 208 902 102 962 828 0

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Detector Phase 3 3 2 1 2 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0

Minimum Split (s) 17.0 13.0 15.0

Total Split (s) 45.0 70.0 25.0 64.0 39.0 0.0

Total Split (%) 41.3% 64.2% 22.9% 58.7% 35.8% 0.0%

Maximum Green (s) 40.0 20.0 34.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0

Minimum Gap (s) 4.0 3.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 26.4 44.2 12.6 49.4 31.6

Actuated g/C Ratio 0.31 0.51 0.15 0.57 0.37

v/c Ratio 0.35 0.67 0.40 0.48 0.67

Control Delay 25.9 18.2 40.8 12.3 26.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 25.9 18.2 40.8 12.3 26.4

LOS C B D B C

Approach Delay 19.7 15.1 26.4

Approach LOS B B C

Queue Length 50th (ft) 89 205 53 150 183

Queue Length 95th (ft) 161 271 110 245 320

Internal Link Dist (ft) 542 735 1047

Turn Bay Length (ft) 250 100

Base Capacity (vph) 922 1801 415 2312 1360

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.23 0.50 0.25 0.42 0.61

Intersection Summary

Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 86.1

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 19.9 Intersection LOS: B

Intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 191 830 92 866 595 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1930 2632 1736 3505 3289

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1930 2632 1736 3505 3289

Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.95 0.95

Adj. Flow (vph) 208 902 102 962 626 202

RTOR Reduction (vph) 0 0 0 0 26 0

Lane Group Flow (vph) 208 902 102 962 802 0

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Actuated Green, G (s) 26.4 44.0 12.6 49.2 31.6

Effective Green, g (s) 26.4 44.0 12.6 49.2 31.6

Actuated g/C Ratio 0.31 0.51 0.15 0.57 0.37

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0

Lane Grp Cap (vph) 595 1353 256 2015 1214

v/s Ratio Prot 0.11 c0.34 0.06 0.27 c0.24

v/s Ratio Perm

v/c Ratio 0.35 0.67 0.40 0.48 0.66

Uniform Delay, d1 22.9 15.4 33.1 10.7 22.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 1.3 1.0 0.2 1.5

Delay (s) 23.4 16.6 34.1 10.9 24.0

Level of Service C B C B C

Approach Delay (s) 17.9 13.1 24.0

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 17.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 85.6 Sum of lost time (s) 10.0

Intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 314 118 9 426 93 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 15 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1794 0 0 2004 1601 0

Flt Permitted 0.999 0.958

Satd. Flow (perm) 1794 0 0 2004 1601 0

Link Speed (mph) 30 30 30

Link Distance (ft) 709 1519 1352

Travel Time (s) 16.1 34.5 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 1% 13% 4% 8% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 491 0 0 494 121 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 314 118 9 426 93 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 357 134 10 484 106 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 491 928 424

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 491 928 424

tC, single (s) 4.2 6.5 6.3

tC, 2 stage (s)

tF (s) 2.3 3.6 3.4

p0 queue free % 99 63 98

cM capacity (veh/h) 1018 287 618

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 491 494 120

Volume Left 0 10 106

Volume Right 134 0 15

cSH 1700 1018 307

Volume to Capacity 0.29 0.01 0.39

Queue Length 95th (ft) 0 1 45

Control Delay (s) 0.0 0.3 24.1

Lane LOS A C

Approach Delay (s) 0.0 0.3 24.1

Approach LOS C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 45 235 110 112 279 165 37 36 46 132 38 68

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 14 12 12 13 12 12 13 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1892 0 0 1834 0 0 1636 0 0 1775 0

Flt Permitted 0.995 0.985 0.985 0.976

Satd. Flow (perm) 0 1892 0 0 1834 0 0 1636 0 0 1775 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 686 1509 438 898

Travel Time (s) 15.6 34.3 10.0 20.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.50 0.50 0.88 0.88 0.50 0.50 0.50 0.88 0.50 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 8% 7% 8% 3% 5% 21% 12% 5% 3% 6% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 538 0 0 729 0 0 238 0 0 303 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 77.5% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 45 235 110 112 279 165 37 36 46 132 38 68

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.50 0.50 0.88 0.88 0.50 0.50 0.50 0.88 0.50 0.88

Hourly flow rate (vph) 51 267 220 224 317 188 74 72 92 150 76 77

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 505 487 1453 1432 377 1466 1448 411

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 505 487 1453 1432 377 1466 1448 411

tC, single (s) 4.1 4.2 7.3 6.6 6.2 7.1 6.6 6.2

tC, 2 stage (s)

tF (s) 2.2 2.3 3.7 4.1 3.3 3.5 4.1 3.3

p0 queue free % 95 79 0 25 86 0 21 88

cM capacity (veh/h) 1060 1046 25 96 663 29 96 634

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 538 729 238 303

Volume Left 51 224 74 150

Volume Right 220 188 92 77

cSH 1060 1046 62 50

Volume to Capacity 0.05 0.21 3.85 6.08

Queue Length 95th (ft) 4 20 Err Err

Control Delay (s) 1.3 4.9 Err Err

Lane LOS A A F F

Approach Delay (s) 1.3 4.9 Err Err

Approach LOS F F

Intersection Summary

Average Delay 2995.8

Intersection Capacity Utilization 77.5% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 8 22 50 958 781 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1531 1201 0 3485 3455 0

Flt Permitted 0.950 0.834

Satd. Flow (perm) 1531 1201 0 2915 3455 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 39 11

Link Speed (mph) 30 40 40

Link Distance (ft) 504 1127 984

Travel Time (s) 11.5 19.2 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.44 0.56 0.61 0.88 0.87 0.53

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 14% 30% 7% 3% 4% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 18 39 0 1171 934 0

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Detector Phase 4 4 2 2 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0

Total Split (s) 21.0 21.0 40.0 40.0 40.0 0.0

Total Split (%) 34.4% 34.4% 65.6% 65.6% 65.6% 0.0%

Maximum Green (s) 16.0 16.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 15.3 15.3 28.0 28.0

Actuated g/C Ratio 0.46 0.46 0.85 0.85

v/c Ratio 0.03 0.07 0.48 0.32

Control Delay 16.1 8.0 4.4 3.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 16.1 8.0 4.4 3.2

LOS B A A A

Approach Delay 10.6 4.4 3.2

Approach LOS B A A

Queue Length 50th (ft) 2 0 0 0

Queue Length 95th (ft) 9 8 143 89

Internal Link Dist (ft) 424 1047 904

Turn Bay Length (ft)

Base Capacity (vph) 946 757 2539 3011

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.02 0.05 0.46 0.31

Intersection Summary

Area Type: Other

Cycle Length: 61

Actuated Cycle Length: 33.1

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.48

Intersection Signal Delay: 4.0 Intersection LOS: A

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     9: Mozzone Boulevard & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 8 22 50 958 781 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1531 1201 3483 3456

Flt Permitted 0.95 1.00 0.83 1.00

Satd. Flow (perm) 1531 1201 2914 3456

Peak-hour factor, PHF 0.44 0.56 0.61 0.88 0.87 0.53

Adj. Flow (vph) 18 39 82 1089 898 36

RTOR Reduction (vph) 0 36 0 0 4 0

Lane Group Flow (vph) 18 3 0 1171 930 0

Heavy Vehicles (%) 14% 30% 7% 3% 4% 0%

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 2.6 2.6 22.7 22.7

Effective Green, g (s) 2.6 2.6 22.7 22.7

Actuated g/C Ratio 0.07 0.07 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 113 88 1874 2222

v/s Ratio Prot c0.01 0.27

v/s Ratio Perm 0.00 c0.40

v/c Ratio 0.16 0.03 0.62 0.42

Uniform Delay, d1 15.3 15.2 3.8 3.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.2 0.7 0.1

Delay (s) 16.0 15.3 4.4 3.2

Level of Service B B A A

Approach Delay (s) 15.5 4.4 3.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 4.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 35.3 Sum of lost time (s) 10.0

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1 50 33 0 68 22 756 157 81 711 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1721 0 0 1805 1455 0 3401 0 0 3411 0

Flt Permitted 0.993 0.950 0.999 0.995

Satd. Flow (perm) 0 1721 0 0 1805 1455 0 3401 0 0 3411 0

Link Speed (mph) 30 30 40 40

Link Distance (ft) 231 380 984 590

Travel Time (s) 5.3 8.6 16.8 10.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.68 0.68 0.68 0.50 0.92 0.50 0.88 0.88 0.88 0.88 0.97 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 0% 2% 0% 0% 11% 0% 4% 1% 0% 5% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 88 0 0 66 136 0 1062 0 0 872 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 1 50 33 0 68 22 756 157 81 711 41

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.68 0.68 0.68 0.50 0.92 0.50 0.88 0.88 0.88 0.88 0.97 0.88

Hourly flow rate (vph) 13 1 74 66 0 136 25 859 178 92 733 47

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 984 590

pX, platoon unblocked 0.83 0.83 0.82 0.83 0.83 0.99 0.82 0.99

vC, conflicting volume 1556 2028 390 1623 1962 519 780 1038

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1222 1792 0 1303 1712 503 308 1025

tC, single (s) 7.8 6.5 6.9 7.5 6.5 7.1 4.1 4.1

tC, 2 stage (s)

tF (s) 3.6 4.0 3.3 3.5 4.0 3.4 2.2 2.2

p0 queue free % 80 97 92 16 100 72 98 86

cM capacity (veh/h) 65 57 894 79 64 488 1043 681

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 88 66 136 455 608 459 413

Volume Left 13 66 0 25 0 92 0

Volume Right 74 0 136 0 178 0 47

cSH 283 79 488 1043 1700 681 1700

Volume to Capacity 0.31 0.84 0.28 0.02 0.36 0.14 0.24

Queue Length 95th (ft) 32 106 28 2 0 12 0

Control Delay (s) 23.3 150.3 15.2 0.7 0.0 3.8 0.0

Lane LOS C F C A A

Approach Delay (s) 23.3 59.4 0.3 2.0

Approach LOS C F

Intersection Summary

Average Delay 7.2

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 1 64 1 0 1 102 736 0 0 759 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 11 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 145 0 0 320 0 0 140

Storage Lanes 1 1 0 0 1 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1466 1475 1568 0 1728 0 1662 3471 0 0 3438 1495

Flt Permitted 0.950 0.953 0.976 0.209

Satd. Flow (perm) 1466 1475 1568 0 1728 0 366 3471 0 0 3438 1495

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 86 4 64

Link Speed (mph) 30 30 40 35

Link Distance (ft) 415 176 590 397

Travel Time (s) 9.4 4.0 10.1 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.74 0.74 0.74 0.25 0.25 0.25 0.88 0.88 0.88 0.92 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 17% 0% 3% 0% 0% 0% 5% 4% 0% 0% 5% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 49%

Lane Group Flow (vph) 44 43 86 0 8 0 116 836 0 0 843 138

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Detector Phase 8 8 8 4 4 1 6 2 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 6.0 5.0 5.0 6.0 20.0 20.0 20.0 20.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 30.0 30.0 40.0 12.0 12.0 0.0 40.0 90.0 0.0 50.0 50.0 50.0

Total Split (%) 18.9% 18.9% 25.2% 7.5% 7.5% 0.0% 25.2% 56.6% 0.0% 31.4% 31.4% 31.4%

Maximum Green (s) 24.0 24.0 35.0 6.0 6.0 35.0 84.0 44.0 44.0 44.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 5.0 6.0 6.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min Min Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 17%

Maximum Green (s) 24.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 7.8 7.8 18.9 6.0 43.9 44.8 28.9 28.9

Actuated g/C Ratio 0.12 0.12 0.29 0.09 0.68 0.69 0.45 0.45

v/c Ratio 0.25 0.24 0.17 0.05 0.29 0.35 0.55 0.20

Control Delay 38.9 38.7 7.8 33.5 9.9 8.8 18.5 10.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 38.9 38.7 7.8 33.5 9.9 8.8 18.5 10.9

LOS D D A C A A B B

Approach Delay 23.4 33.5 9.0 17.5

Approach LOS C C A B

Queue Length 50th (ft) 13 13 0 1 10 51 96 13

Queue Length 95th (ft) 63 62 24 3 81 274 380 91

Internal Link Dist (ft) 335 96 510 317

Turn Bay Length (ft) 145 320 140

Base Capacity (vph) 638 642 772 192 1080 3244 2622 1156

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.07 0.07 0.11 0.04 0.11 0.26 0.32 0.12

Intersection Summary

Area Type: Other

Cycle Length: 159

Actuated Cycle Length: 64.8

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 14.2 Intersection LOS: B

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     11: Erika Drive & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 1 64 1 0 1 102 736 0 0 759 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 12 12 12 12

Total Lost time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 0.93 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1466 1476 1568 1729 1662 3471 3438 1495

Flt Permitted 0.95 0.95 1.00 0.98 0.21 1.00 1.00 1.00

Satd. Flow (perm) 1466 1476 1568 1729 366 3471 3438 1495

Peak-hour factor, PHF 0.74 0.74 0.74 0.25 0.25 0.25 0.88 0.88 0.88 0.92 0.90 0.90

Adj. Flow (vph) 86 1 86 4 0 4 116 836 0 0 843 138

RTOR Reduction (vph) 0 0 70 0 4 0 0 0 0 0 0 38

Lane Group Flow (vph) 44 43 16 0 4 0 116 836 0 0 843 100

Heavy Vehicles (%) 17% 0% 3% 0% 0% 0% 5% 4% 0% 0% 5% 8%

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Actuated Green, G (s) 6.0 6.0 13.9 0.6 42.7 42.7 29.8 29.8

Effective Green, g (s) 6.0 6.0 13.9 0.6 42.7 42.7 29.8 29.8

Actuated g/C Ratio 0.08 0.08 0.19 0.01 0.59 0.59 0.41 0.41

Clearance Time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0

Lane Grp Cap (vph) 121 122 299 14 355 2036 1407 612

v/s Ratio Prot c0.03 0.03 0.01 c0.00 0.04 c0.24 c0.25

v/s Ratio Perm 0.00 0.16 0.07

v/c Ratio 0.36 0.35 0.05 0.29 0.33 0.41 0.60 0.16

Uniform Delay, d1 31.6 31.6 24.1 35.9 8.2 8.2 16.8 13.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.6 0.0 4.1 0.2 0.2 0.8 0.2

Delay (s) 32.3 32.2 24.1 40.0 8.3 8.4 17.6 13.8

Level of Service C C C D A A B B

Approach Delay (s) 28.2 40.0 8.4 17.1

Approach LOS C D A B

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 72.8 Sum of lost time (s) 29.5

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 192 277 99 126 104 132 620 75 117 470 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 10 12 11 10 10 11 11 10 11 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 260 0 270 195 195 190 190

Storage Lanes 0 1 0 1 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1705 1463 0 1735 1436 1560 3274 0 1560 3247 0

Flt Permitted 0.913 0.637 0.950 0.950

Satd. Flow (perm) 0 1570 1463 0 1130 1436 1560 3274 0 1560 3247 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 315 114 10 2

Link Speed (mph) 30 30 35 35

Link Distance (ft) 706 887 285 270

Travel Time (s) 16.0 20.2 5.6 5.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.91 0.91 0.91 0.90 0.90 0.90 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 7% 3% 3% 4% 5% 8% 5% 4% 8% 7% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 261 315 0 247 114 147 772 0 133 549 0

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Detector Phase 4 4 1 8 8 5 1 6 5 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 6.0 10.0

Minimum Split (s) 12.0 12.0 11.0 12.0 12.0 11.0 11.0 15.0 11.0 15.0

Total Split (s) 35.0 35.0 25.0 35.0 35.0 25.0 25.0 45.0 0.0 25.0 45.0 0.0

Total Split (%) 26.5% 26.5% 18.9% 26.5% 26.5% 18.9% 18.9% 34.1% 0.0% 18.9% 34.1% 0.0%

Maximum Green (s) 30.0 30.0 20.0 30.0 30.0 20.0 20.0 40.0 20.0 40.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min None Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 20%

Maximum Green (s) 23.0

Yellow Time (s) 3.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 31.4 54.4 31.4 50.0 18.5 26.9 13.4 21.8

Actuated g/C Ratio 0.34 0.60 0.34 0.55 0.20 0.30 0.15 0.24

v/c Ratio 0.48 0.31 0.63 0.14 0.46 0.79 0.58 0.70

Control Delay 32.5 2.1 38.9 4.0 40.3 37.0 50.3 38.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 32.5 2.1 38.9 4.0 40.3 37.0 50.3 38.1

LOS C A D A D D D D

Approach Delay 15.9 27.9 37.5 40.5

Approach LOS B C D D

Queue Length 50th (ft) 104 0 105 0 67 190 65 138

Queue Length 95th (ft) 303 28 #383 37 185 391 173 275

Internal Link Dist (ft) 626 807 205 190

Turn Bay Length (ft) 260 270 195 190

Base Capacity (vph) 541 989 389 949 376 1509 358 1492

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.48 0.32 0.63 0.12 0.39 0.51 0.37 0.37

Intersection Summary

Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 91.1

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 32.1 Intersection LOS: C

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     12: Hart Street & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 192 277 99 126 104 132 620 75 117 470 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 12 11 10 10 11 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.99 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1463 1735 1436 1560 3273 1560 3247

Flt Permitted 0.91 1.00 0.64 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1569 1463 1129 1436 1560 3273 1560 3247

Peak-hour factor, PHF 0.88 0.88 0.88 0.91 0.91 0.91 0.90 0.90 0.90 0.88 0.88 0.88

Adj. Flow (vph) 43 218 315 109 138 114 147 689 83 133 534 15

RTOR Reduction (vph) 0 0 148 0 0 60 0 7 0 0 2 0

Lane Group Flow (vph) 0 261 167 0 247 54 147 765 0 133 547 0

Heavy Vehicles (%) 6% 7% 3% 3% 4% 5% 8% 5% 4% 8% 7% 8%

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Actuated Green, G (s) 31.4 49.9 31.4 44.8 18.5 26.9 13.4 21.8

Effective Green, g (s) 31.4 49.9 31.4 44.8 18.5 26.9 13.4 21.8

Actuated g/C Ratio 0.33 0.53 0.33 0.48 0.20 0.29 0.14 0.23

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 525 777 378 762 307 938 223 754

v/s Ratio Prot 0.04 0.01 0.09 c0.23 0.09 c0.17

v/s Ratio Perm 0.17 0.07 c0.22 0.03

v/c Ratio 0.50 0.22 0.65 0.07 0.48 0.82 0.60 0.73

Uniform Delay, d1 24.9 11.6 26.6 13.3 33.4 31.2 37.7 33.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.1 4.0 0.0 1.2 5.5 4.2 3.5

Delay (s) 25.7 11.8 30.6 13.3 34.6 36.7 42.0 36.8

Level of Service C B C B C D D D

Approach Delay (s) 18.1 25.2 36.4 37.8

Approach LOS B C D D

Intersection Summary

HCM Average Control Delay 31.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 93.9 Sum of lost time (s) 22.2

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 71 32 0 36 7 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 13 14 13 10 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1760 1517 2027 1451 1685 1900

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1760 1517 2027 1451 1685 1900

Link Speed (mph) 30 20 20

Link Distance (ft) 352 323 278

Travel Time (s) 8.0 11.0 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 10% 0% 15% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 95 43 0 48 9 5

Sign Control Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 13.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

13: Galleria Mall Drive South & Galleria Mall Drive No Action (2022) Alternative AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 37

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 71 32 0 36 7 4

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 95 43 0 48 9 5

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total (vph) 95 43 0 48 9 5

Volume Left (vph) 95 0 0 0 9 0

Volume Right (vph) 0 43 0 48 0 0

Hadj (s) 0.30 -0.43 0.00 -0.34 0.50 0.00

Departure Headway (s) 4.2 3.2 4.2 3.2 5.2 4.7

Degree Utilization, x 0.11 0.04 0.00 0.04 0.01 0.01

Capacity (veh/h) 841 1121 834 1121 669 738

Control Delay (s) 7.8 6.3 7.2 6.3 7.1 6.6

Approach Delay (s) 7.3 6.3 6.9

Approach LOS A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 13.9% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR SEL SER SER2

Lane Configurations

Volume (vph) 4 4 179 684 511 23 2 178 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12 16 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0

Storage Lanes 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25

Satd. Flow (prot) 1587 0 0 2042 2034 0 1784 0 0

Flt Permitted 0.976 0.990 0.999

Satd. Flow (perm) 1587 0 0 2042 2034 0 1784 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 277 361 514 458

Travel Time (s) 6.3 8.2 11.7 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.50 0.88 0.88 0.88 0.88 0.94 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 25% 6% 4% 5% 10% 50% 4% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 16 0 0 980 607 0 194 0 0

Sign Control Stop Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 102.2% ICU Level of Service G

Analysis Period (min) 15
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Intersection has too many legs for HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 286 87 11 22 114 0 7 497 30 4 348 216

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 10 12 12 15 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1950 0 0 1675 0 0 1962 0 0 1792 1524

Flt Permitted 0.708 0.903 0.993 0.992

Satd. Flow (perm) 0 1432 0 0 1525 0 0 1950 0 0 1779 1524

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 20 20

Link Distance (ft) 888 268 1391 764

Travel Time (s) 20.2 6.1 47.4 26.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.93 0.93 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 3% 0% 0% 6% 0% 0% 6% 0% 0% 6% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 418 0 0 147 0 0 607 0 0 400 245

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Detector Phase 4 4 3 4 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 4.0 8.0 18.0 18.0 18.0 18.0 18.0

Minimum Split (s) 14.0 14.0 9.0 14.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 42.0 42.0 0.0 20.0 42.0 0.0 42.0 42.0 0.0 42.0 42.0 42.0

Total Split (%) 33.9% 33.9% 0.0% 16.1% 33.9% 0.0% 33.9% 33.9% 0.0% 33.9% 33.9% 33.9%

Maximum Green (s) 36.0 36.0 15.0 36.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0 7.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 16%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 36.3 36.3 35.3 35.3 35.3

Actuated g/C Ratio 0.41 0.41 0.40 0.40 0.40

v/c Ratio 0.71 0.23 0.78 0.56 0.40

Control Delay 31.2 19.7 32.7 25.5 22.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 31.2 19.7 32.7 25.5 22.8

LOS C B C C C

Approach Delay 31.2 19.7 32.7 24.5

Approach LOS C B C C

Queue Length 50th (ft) 172 48 263 154 87

Queue Length 95th (ft) #425 121 #578 324 197

Internal Link Dist (ft) 808 188 1311 684

Turn Bay Length (ft)

Base Capacity (vph) 590 629 782 713 611

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.71 0.23 0.78 0.56 0.40

Intersection Summary

Area Type: Other

Cycle Length: 124

Actuated Cycle Length: 88

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 28.4 Intersection LOS: C

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     15: Washington Street & Broadway (Route 138)
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Lane Group ø2

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 286 87 11 22 114 0 7 497 30 4 348 216

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 15 12 12 10 12 12 15 12 12 12 12

Total Lost time (s) 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.96 0.99 1.00 1.00 1.00

Satd. Flow (prot) 1950 1675 1963 1793 1524

Flt Permitted 0.71 0.90 0.99 0.99 1.00

Satd. Flow (perm) 1433 1524 1952 1780 1524

Peak-hour factor, PHF 0.92 0.92 0.92 0.93 0.93 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 311 95 12 24 123 0 8 565 34 5 395 245

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 418 0 0 147 0 0 607 0 0 400 245

Heavy Vehicles (%) 3% 3% 0% 0% 6% 0% 0% 6% 0% 0% 6% 6%

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Actuated Green, G (s) 36.3 36.3 35.3 35.3 35.3

Effective Green, g (s) 36.3 36.3 35.3 35.3 35.3

Actuated g/C Ratio 0.40 0.40 0.39 0.39 0.39

Clearance Time (s) 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 575 611 761 694 594

v/s Ratio Prot

v/s Ratio Perm c0.29 0.10 c0.31 0.22 0.16

v/c Ratio 0.73 0.24 0.80 0.58 0.41

Uniform Delay, d1 22.9 18.0 24.4 21.7 20.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.9 0.3 5.8 1.2 0.5

Delay (s) 27.8 18.2 30.3 22.9 20.5

Level of Service C B C C C

Approach Delay (s) 27.8 18.2 30.3 22.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 25.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 90.5 Sum of lost time (s) 18.9

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 3 2 106 0 192 0 685 223 119 563 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 10 12 12 12 13 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1538 0 0 1546 1583 0 1863 1545 0 1975 0

Flt Permitted 0.994 0.950 0.991

Satd. Flow (perm) 0 1538 0 0 1546 1583 0 1863 1545 0 1975 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 222 827 488 324

Travel Time (s) 5.0 18.8 11.1 7.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.75 0.75 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 33% 0% 9% 0% 2% 0% 2% 8% 3% 9% 50%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 8 0 0 120 218 0 745 242 0 743 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 94.9% ICU Level of Service F

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 2 106 0 192 0 685 223 119 563 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 4 3 120 0 218 0 745 242 129 612 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 8

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.87 0.87 0.87 0.87 0.87 0.87

vC, conflicting volume 1725 1859 613 1621 1617 745 614 987

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1760 1914 613 1640 1636 628 614 908

tC, single (s) 7.1 6.8 6.2 7.2 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.3 3.3 3.6 4.0 3.3 2.2 2.2

p0 queue free % 94 90 99 0 100 48 100 80

cM capacity (veh/h) 23 39 496 52 71 418 975 646

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 8 339 745 242 743

Volume Left 1 120 0 0 129

Volume Right 3 218 0 242 2

cSH 49 127 975 1700 646

Volume to Capacity 0.16 2.66 0.00 0.14 0.20

Queue Length 95th (ft) 13 765 0 0 19

Control Delay (s) 93.2 824.5 0.0 0.0 5.2

Lane LOS F F A

Approach Delay (s) 93.2 824.5 0.0 5.2

Approach LOS F F

Intersection Summary

Average Delay 136.6

Intersection Capacity Utilization 94.9% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 486 116 36 35 139 16 63 354 65 21 193 400

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 14 12 12 13 12 12 12 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 380 0 0 0 0 0 0

Storage Lanes 1 1 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1633 1674 0 0 1956 0 0 3497 0 0 1763 1432

Flt Permitted 0.950 0.975 0.991 0.821 0.913

Satd. Flow (perm) 1633 1674 0 0 1956 0 0 2891 0 0 1618 1432

Right Turn on Red No Yes Yes No

Satd. Flow (RTOR) 3 15

Link Speed (mph) 30 30 30 30

Link Distance (ft) 533 225 560 488

Travel Time (s) 12.1 5.1 12.7 11.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.95 0.78 0.78 0.78 0.88 0.88 0.88 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 2% 0% 0% 2% 0% 5% 3% 7% 0% 8% 9%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 34%

Lane Group Flow (vph) 338 334 0 0 244 0 0 548 0 0 237 444

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Detector Phase 1 1 2 2 3 8 4 4 1

Switch Phase

Minimum Initial (s) 18.0 18.0 7.0 7.0 6.0 18.0 18.0 18.0 18.0

Minimum Split (s) 24.0 24.0 12.0 12.0 11.0 24.0 24.0 24.0 24.0

Total Split (s) 41.0 41.0 0.0 17.0 17.0 0.0 20.0 61.0 0.0 41.0 41.0 41.0

Total Split (%) 29.3% 29.3% 0.0% 12.1% 12.1% 0.0% 14.3% 43.6% 0.0% 29.3% 29.3% 29.3%

Maximum Green (s) 35.0 35.0 12.0 12.0 15.0 55.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 5.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 15%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 24.2 24.2 12.6 23.7 23.7 53.4

Actuated g/C Ratio 0.30 0.30 0.15 0.29 0.29 0.66

v/c Ratio 0.70 0.67 0.79 0.64 0.50 0.47

Control Delay 35.8 34.6 56.1 29.6 30.1 7.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.8 34.6 56.1 29.6 30.1 7.9

LOS D C E C C A

Approach Delay 35.2 56.1 29.6 15.6

Approach LOS D E C B

Queue Length 50th (ft) 140 136 105 108 87 76

Queue Length 95th (ft) 368 358 #330 244 234 138

Internal Link Dist (ft) 453 145 480 408

Turn Bay Length (ft)

Base Capacity (vph) 741 760 307 2066 738 1191

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.46 0.44 0.79 0.27 0.32 0.37

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 81.3

Natural Cycle: 95

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 29.9 Intersection LOS: C

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Tremont Street (Route 140) & Washington Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 486 116 36 35 139 16 63 354 65 21 193 400

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 14 12 12 13 12 12 12 11

Total Lost time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 1.00 0.98 0.99 0.98 1.00 0.85

Flt Protected 0.95 0.97 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1633 1673 1956 3498 1763 1432

Flt Permitted 0.95 0.97 0.99 0.82 0.91 1.00

Satd. Flow (perm) 1633 1673 1956 2890 1618 1432

Peak-hour factor, PHF 0.95 0.95 0.95 0.78 0.78 0.78 0.88 0.88 0.88 0.90 0.90 0.90

Adj. Flow (vph) 512 122 38 45 178 21 72 402 74 23 214 444

RTOR Reduction (vph) 0 0 0 0 3 0 0 11 0 0 0 0

Lane Group Flow (vph) 338 334 0 0 241 0 0 537 0 0 237 444

Heavy Vehicles (%) 5% 2% 0% 0% 2% 0% 5% 3% 7% 0% 8% 9%

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Actuated Green, G (s) 24.2 24.2 12.6 23.7 23.7 47.9

Effective Green, g (s) 24.2 24.2 12.6 23.7 23.7 47.9

Actuated g/C Ratio 0.29 0.29 0.15 0.29 0.29 0.58

Clearance Time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 477 488 297 826 463 827

v/s Ratio Prot c0.21 0.20 c0.12 0.16

v/s Ratio Perm c0.19 0.15 0.15

v/c Ratio 0.71 0.68 0.81 0.65 0.51 0.54

Uniform Delay, d1 26.2 26.0 34.0 26.0 24.8 10.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 3.2 14.8 1.4 0.4 0.3

Delay (s) 30.1 29.1 48.8 27.4 25.2 11.0

Level of Service C C D C C B

Approach Delay (s) 29.6 48.8 27.4 16.0

Approach LOS C D C B

Intersection Summary

HCM Average Control Delay 26.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 82.9 Sum of lost time (s) 22.4

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 178 822 153 0 0 854 0 360 77 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 14 12 12 16 12 10 10 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 1 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1703 3406 1477 0 0 1581 0 1689 1422 0 0 0

Flt Permitted 0.950

Satd. Flow (perm) 1703 3406 1477 0 0 1581 0 1689 1422 0 0 0

Right Turn on Red No No Yes No Yes

Satd. Flow (RTOR) 608

Link Speed (mph) 20 20 30 30

Link Distance (ft) 307 858 833 272

Travel Time (s) 10.5 29.3 18.9 6.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 6% 5% 0% 0% 6% 0% 5% 6% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 198 913 170 0 0 928 0 391 84 0 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Detector Phase 1 2 1 1 2 2 2

Switch Phase

Minimum Initial (s) 30.0 25.0 25.0

Minimum Split (s) 35.0 30.0 30.0

Total Split (s) 65.0 35.0 65.0 0.0 0.0 0.0 0.0 30.0 30.0 0.0 0.0 0.0

Total Split (%) 79.3% 42.7% 79.3% 0.0% 0.0% 0.0% 0.0% 36.6% 36.6% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø3

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 21%

Maximum Green (s) 14.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 9.0

Flash Dont Walk (s) 5.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 64.1 30.4 64.1 71.8 25.3 25.3

Actuated g/C Ratio 0.89 0.42 0.89 1.00 0.35 0.35

v/c Ratio 0.13 0.63 0.13 0.59 0.66 0.17

Control Delay 2.2 20.3 2.3 1.6 28.2 19.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.2 20.3 2.3 1.6 28.2 19.8

LOS A C A A C B

Approach Delay 15.1 26.7

Approach LOS B C

Queue Length 50th (ft) 0 132 0 0 120 21

Queue Length 95th (ft) 43 280 39 0 #313 67

Internal Link Dist (ft) 227 778 753 192

Turn Bay Length (ft)

Base Capacity (vph) 1520 1442 1319 1581 596 502

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.13 0.63 0.13 0.59 0.66 0.17

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 71.8

Natural Cycle: 85

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 12.5 Intersection LOS: B

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

!    Phase conflict between lane groups.

Splits and Phases:     18: Cohannet Street & Weir Street
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Lane Group ø3

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 178 822 153 0 0 854 0 360 77 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 14 12 12 16 12 10 10 12 12 12

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1703 3406 1477 1581 1689 1422

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1703 3406 1477 1581 1689 1422

Peak-hour factor, PHF 0.90 0.90 0.90 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 198 913 170 0 0 928 0 391 84 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 198 913 170 0 0 928 0 391 84 0 0 0

Heavy Vehicles (%) 6% 6% 5% 0% 0% 6% 0% 5% 6% 0% 0% 0%

Parking  (#/hr) 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Actuated Green, G (s) 60.7 30.4 60.7 73.6 25.3 25.3

Effective Green, g (s) 60.7 30.4 60.7 73.6 25.3 25.3

Actuated g/C Ratio 0.82 0.41 0.82 1.00 0.34 0.34

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 1405 1407 1218 1581 581 489

v/s Ratio Prot 0.12 0.27 0.12 0.23 0.06

v/s Ratio Perm c0.59

v/c Ratio 0.14 0.65 0.14 0.59 0.67 0.17

Uniform Delay, d1 1.3 17.3 1.3 0.0 20.6 16.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.3 0.2 1.6 6.1 0.8

Delay (s) 1.5 19.7 1.5 1.6 26.7 17.6

Level of Service A B A A C B

Approach Delay (s) 14.4 1.6 25.1 0.0

Approach LOS B A C A

Intersection Summary

HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 73.6 Sum of lost time (s) 0.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 661 731 0 351

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 15 14 12 13

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 3534 1737 0 1428

Flt Permitted 0.950

Satd. Flow (perm) 0 0 3534 1737 0 1428

Link Speed (mph) 20 20 30

Link Distance (ft) 272 272 1391

Travel Time (s) 9.3 9.3 31.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.95 0.95 0.92 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 9% 5% 0% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 696 769 0 399

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 661 731 0 351

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.95 0.95 0.92 0.88

Hourly flow rate (vph) 0 0 696 769 0 399

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 272

pX, platoon unblocked

vC, conflicting volume 2161 0 0

vC1, stage 1 conf vol 0

vC2, stage 2 conf vol 2161

vCu, unblocked vol 2161 0 0

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.3

p0 queue free % 100 100 56

cM capacity (veh/h) 49 1091 1578

Direction, Lane # NB 1 NB 2 NB 3 SB 1

Volume Total 348 348 769 399

Volume Left 348 348 0 0

Volume Right 0 0 0 399

cSH 1578 1578 1700 1700

Volume to Capacity 0.44 0.44 0.45 0.23

Queue Length 95th (ft) 58 58 0 0

Control Delay (s) 9.1 9.1 0.0 0.0

Lane LOS A A

Approach Delay (s) 4.3 0.0

Approach LOS

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 8 580 64 367 0 0 0 0 288 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 12 13 13 16 12 12 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 1 1 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1479 1672 1700 1649 0 0 0 0 1762 0

Flt Permitted 0.950 0.961

Satd. Flow (perm) 0 0 1479 1672 1700 1649 0 0 0 0 1762 0

Link Speed (mph) 30 20 20 30

Link Distance (ft) 189 272 206 549

Travel Time (s) 4.3 9.3 7.0 12.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.50 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 6% 3% 11% 0% 0% 0% 0% 4% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 0 0 16 362 370 417 0 0 0 0 335 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 8 580 64 367 0 0 0 0 288 7

Peak Hour Factor 0.92 0.92 0.50 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 0 0 16 659 73 417 0 0 0 0 327 8

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1

Volume Total (vph) 16 439 292 417 335

Volume Left (vph) 0 439 220 0 0

Volume Right (vph) 16 0 0 417 8

Hadj (s) -0.60 0.60 0.46 -0.51 0.05

Departure Headway (s) 5.3 6.2 6.0 3.2 5.6

Degree Utilization, x 0.02 0.75 0.49 0.37 0.52

Capacity (veh/h) 617 575 589 1114 624

Control Delay (s) 8.5 24.2 13.4 6.9 14.6

Approach Delay (s) 8.5 15.2 14.6

Approach LOS A C B

Intersection Summary

Delay 15.0

HCM Level of Service B

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 159 8 0 0 0 0 0 459 536 251 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 12 12 12 12 11 13 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 1 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2007 0 0 0 0 0 0 1349 3479 1701 0

Flt Permitted 0.950

Satd. Flow (perm) 0 2007 0 0 0 0 0 0 1349 3479 1701 0

Link Speed (mph) 30 30 30 20

Link Distance (ft) 540 307 848 206

Travel Time (s) 12.3 7.0 19.3 7.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.93 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 7% 0% 0% 0% 0% 0% 0% 6% 4% 10% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 190 0 0 0 0 0 0 494 583 361 0

Sign Control Stop Stop Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15
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Intersection Sign configuration not allowed in HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 191 80 88 198 5 182 438 103 2 227 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 10 10 12 11 11 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 100 0 180 0 0 300

Storage Lanes 0 0 1 0 1 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1950 0 1546 1707 0 1662 1703 0 0 3073 0

Flt Permitted 0.994 0.329 0.583 0.952

Satd. Flow (perm) 0 1941 0 535 1707 0 1020 1703 0 0 2926 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 411 513 428 848

Travel Time (s) 9.3 11.7 9.7 19.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.95 0.95 0.95 0.96 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 7% 4% 9% 3% 20% 5% 5% 4% 0% 13% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 314 0 100 231 0 192 569 0 0 249 0

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Detector Phase 4 4 4 4 2 1 2 1 1

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 7.0 7.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 11.0 11.0

Total Split (s) 34.0 34.0 0.0 34.0 34.0 0.0 24.0 48.0 0.0 24.0 24.0 0.0

Total Split (%) 33.7% 33.7% 0.0% 33.7% 33.7% 0.0% 23.8% 47.5% 0.0% 23.8% 23.8% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 19%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0



Lanes, Volumes, Timings Project First Light - Taunton

22: High Street & Winthrop Street (Route 44) No Action (2022) Alternative AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 65

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 19.1 19.1 19.1 41.2 45.3 20.6

Actuated g/C Ratio 0.25 0.25 0.25 0.55 0.60 0.27

v/c Ratio 0.64 0.74 0.53 0.26 0.56 0.31

Control Delay 31.8 58.9 29.6 12.9 15.5 26.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 31.8 58.9 29.6 12.9 15.5 26.3

LOS C E C B B C

Approach Delay 31.8 38.4 14.9 26.3

Approach LOS C D B C

Queue Length 50th (ft) 120 39 85 29 113 43

Queue Length 95th (ft) 249 #127 188 127 445 114

Internal Link Dist (ft) 331 433 348 768

Turn Bay Length (ft) 100 180

Base Capacity (vph) 795 219 699 732 1022 798

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.39 0.46 0.33 0.26 0.56 0.31

Intersection Summary

Area Type: Other

Cycle Length: 101

Actuated Cycle Length: 75.4

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 24.5 Intersection LOS: C

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     22: High Street & Winthrop Street (Route 44)
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Lane Group ø9

Pedestrian Calls (#/hr) 15

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 191 80 88 198 5 182 438 103 2 227 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 10 10 12 11 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 0.96 1.00 1.00 1.00 0.97 0.99

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1950 1546 1708 1662 1702 3073

Flt Permitted 0.99 0.33 1.00 0.58 1.00 0.95

Satd. Flow (perm) 1940 535 1708 1020 1702 2926

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.95 0.95 0.95 0.96 0.96 0.96

Adj. Flow (vph) 6 217 91 100 225 6 192 461 108 2 236 11

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 314 0 100 231 0 192 569 0 0 249 0

Heavy Vehicles (%) 0% 7% 4% 9% 3% 20% 5% 5% 4% 0% 13% 10%

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Actuated Green, G (s) 19.1 19.1 19.1 41.2 45.2 20.6

Effective Green, g (s) 19.1 19.1 19.1 41.2 45.2 20.6

Actuated g/C Ratio 0.25 0.25 0.25 0.53 0.58 0.27

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 477 132 420 711 990 776

v/s Ratio Prot 0.14 0.07 c0.33

v/s Ratio Perm 0.16 c0.19 0.07 0.09

v/c Ratio 0.66 0.76 0.55 0.27 0.57 0.32

Uniform Delay, d1 26.4 27.2 25.6 10.8 10.2 22.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.3 21.7 1.6 0.9 2.4 1.1

Delay (s) 29.6 48.8 27.1 11.7 12.6 24.0

Level of Service C D C B B C

Approach Delay (s) 29.6 33.7 12.4 24.0

Approach LOS C C B C

Intersection Summary

HCM Average Control Delay 21.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 77.7 Sum of lost time (s) 13.4

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 505 339 0 480 5 424 11 22 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 15 16 12 14 12 12 15 15 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 100 150 0 0 0 50 0 0

Storage Lanes 1 1 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1986 1990 1711 0 1911 0 0 1864 1777 0 0 0

Flt Permitted 0.247 0.953

Satd. Flow (perm) 516 1990 1711 0 1911 0 0 1864 1777 0 0 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 314 10

Link Speed (mph) 30 30 30 30

Link Distance (ft) 858 644 498 420

Travel Time (s) 19.5 14.6 11.3 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.89 0.92 0.92 0.92 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 5% 7% 0% 6% 0% 7% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 3 567 381 0 527 0 0 494 25 0 0 0

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 3 3 3

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 30.0 30.0 30.0 0.0 30.0 0.0 30.0 30.0 30.0 0.0 0.0 0.0

Total Split (%) 38.0% 38.0% 38.0% 0.0% 38.0% 0.0% 38.0% 38.0% 38.0% 0.0% 0.0% 0.0%

Maximum Green (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 24%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 25.3 25.3 25.3 25.3 25.3 25.3

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

v/c Ratio 0.01 0.72 0.44 0.70 0.67 0.04

Control Delay 15.7 24.9 5.7 24.3 23.5 11.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 15.7 24.9 5.7 24.3 23.5 11.5

LOS B C A C C B

Approach Delay 17.2 24.3 22.9

Approach LOS B C C

Queue Length 50th (ft) 1 160 14 147 136 3

Queue Length 95th (ft) 7 #443 86 #419 #372 21

Internal Link Dist (ft) 778 564 418 340

Turn Bay Length (ft) 100 150 50

Base Capacity (vph) 205 789 868 758 740 711

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.01 0.72 0.44 0.70 0.67 0.04

Intersection Summary

Area Type: Other

Cycle Length: 79

Actuated Cycle Length: 63.8

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 20.5 Intersection LOS: C

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     23: Main Street (Route 140) & Union Street
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Lane Group ø2

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 505 339 0 480 5 424 11 22 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 16 12 14 12 12 15 15 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1986 1990 1711 1911 1865 1776

Flt Permitted 0.25 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 517 1990 1711 1911 1865 1776

Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.88 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 3 567 381 0 522 5 482 12 25 0 0 0

RTOR Reduction (vph) 0 0 194 0 0 0 0 0 6 0 0 0

Lane Group Flow (vph) 3 567 187 0 527 0 0 494 19 0 0 0

Heavy Vehicles (%) 0% 5% 7% 0% 6% 0% 7% 0% 0% 0% 0% 0%

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Actuated Green, G (s) 25.3 25.3 25.3 25.3 25.3 25.3

Effective Green, g (s) 25.3 25.3 25.3 25.3 25.3 25.3

Actuated g/C Ratio 0.38 0.38 0.38 0.38 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 198 761 654 730 713 679

v/s Ratio Prot c0.28 0.28 c0.26 0.01

v/s Ratio Perm 0.01 0.11

v/c Ratio 0.02 0.75 0.29 0.72 0.69 0.03

Uniform Delay, d1 12.7 17.7 14.2 17.4 17.2 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 6.5 1.1 6.1 5.5 0.1

Delay (s) 12.8 24.2 15.3 23.6 22.7 12.8

Level of Service B C B C C B

Approach Delay (s) 20.6 23.6 22.2 0.0

Approach LOS C C C A

Intersection Summary

HCM Average Control Delay 21.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 66.2 Sum of lost time (s) 15.6

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 310 35 295 499 36 353

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1814 0 0 1988 1795 0

Flt Permitted 0.982 0.995

Satd. Flow (perm) 1814 0 0 1988 1795 0

Link Speed (mph) 30 25 30

Link Distance (ft) 308 448 368

Travel Time (s) 7.0 12.2 8.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 13% 7% 6% 3% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 392 0 0 902 442 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 94.8% ICU Level of Service F

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 310 35 295 499 36 353

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 352 40 335 567 41 401

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 352 1610 372

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 352 1610 372

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 72 50 40

cM capacity (veh/h) 1179 82 667

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 392 902 442

Volume Left 0 335 41

Volume Right 40 0 401

cSH 1700 1179 402

Volume to Capacity 0.23 0.28 1.10

Queue Length 95th (ft) 0 29 391

Control Delay (s) 0.0 5.9 107.0

Lane LOS A F

Approach Delay (s) 0.0 5.9 107.0

Approach LOS F

Intersection Summary

Average Delay 30.3

Intersection Capacity Utilization 94.8% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 645 12 2 924 6 7 1 2 9 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1832 0 0 1848 0 0 1726 0 0 1685 0

Flt Permitted 0.966 0.950

Satd. Flow (perm) 0 1832 0 0 1848 0 0 1726 0 0 1685 0

Link Speed (mph) 30 35 30 30

Link Distance (ft) 613 1039 563 383

Travel Time (s) 13.9 20.2 12.8 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.91 0.91 0.91 0.50 0.50 0.50 0.50 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 7% 0% 0% 6% 25% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 747 0 0 1024 0 0 20 0 0 18 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 645 12 2 924 6 7 1 2 9 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.91 0.91 0.91 0.50 0.50 0.50 0.50 0.92 0.92

Hourly flow rate (vph) 0 733 14 2 1015 7 14 2 4 18 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1309

pX, platoon unblocked 0.70 0.70 0.70 0.70 0.70 0.70

vC, conflicting volume 1022 747 1763 1766 740 1768 1770 1019

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 821 747 1874 1878 740 1881 1883 816

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 64 96 99 51 100 100

cM capacity (veh/h) 575 871 39 51 420 37 50 267

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 747 1024 20 18

Volume Left 0 2 14 18

Volume Right 14 7 4 0

cSH 575 871 49 37

Volume to Capacity 0.00 0.00 0.41 0.49

Queue Length 95th (ft) 0 0 37 42

Control Delay (s) 0.0 0.1 122.0 172.7

Lane LOS A F F

Approach Delay (s) 0.0 0.1 122.0 172.7

Approach LOS F F

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 325 0 0 202 194 39 0 116 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 16 16 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 250 0 0

Storage Lanes 0 0 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1933 0 0 1859 0 0 1719 1743 0 0 0

Flt Permitted 0.985 0.950

Satd. Flow (perm) 0 1933 0 0 1859 0 0 1719 1743 0 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 522 376 353 403

Travel Time (s) 11.9 8.5 8.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 8% 0% 0% 6% 4% 19% 0% 5% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 522 0 0 450 0 0 44 132 0 0 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 60.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 140 325 0 0 202 194 39 0 116 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Hourly flow rate (vph) 157 365 0 0 230 220 44 0 132 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 230 365 1020 909 365 1020 1020 340

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 230 365 1020 909 365 1020 1020 340

tC, single (s) 4.1 4.1 7.3 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.7 4.0 3.3 3.5 4.0 3.3

p0 queue free % 88 100 76 100 80 100 100 100

cM capacity (veh/h) 1333 1205 182 244 673 157 209 703

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 522 450 176

Volume Left 157 0 44

Volume Right 0 220 132

cSH 1333 1700 723

Volume to Capacity 0.12 0.26 0.24

Queue Length 95th (ft) 10 0 24

Control Delay (s) 3.3 0.0 16.5

Lane LOS A C

Approach Delay (s) 3.3 0.0 16.5

Approach LOS C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 60.7% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 367 40 54 187 0 0 0 0 98 0 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 12 12 12 16 16

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 150

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1976 0 0 1898 0 0 0 0 0 1826 1777

Flt Permitted 0.989 0.950

Satd. Flow (perm) 0 1976 0 0 1898 0 0 0 0 0 1826 1777

Link Speed (mph) 30 30 30 30

Link Distance (ft) 611 522 572 384

Travel Time (s) 13.9 11.9 13.0 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 4% 8% 12% 8% 0% 2% 2% 2% 12% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 462 0 0 273 0 0 0 0 0 108 45

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 367 40 54 187 0 0 0 0 98 0 41

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.91 0.91 0.91

Hourly flow rate (vph) 0 417 45 61 212 0 0 0 0 108 0 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 212 417 775 775 440 775 752 212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 212 417 775 775 440 775 752 212

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.2 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.3 3.5 4.0 3.3 3.6 4.0 3.3

p0 queue free % 100 94 100 100 100 63 100 95

cM capacity (veh/h) 1370 1090 285 310 617 290 322 825

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 462 274 153

Volume Left 0 61 108

Volume Right 45 0 45

cSH 1700 1090 412

Volume to Capacity 0.27 0.06 0.37

Queue Length 95th (ft) 0 4 42

Control Delay (s) 0.0 2.3 20.1

Lane LOS A C

Approach Delay (s) 0.0 2.3 20.1

Approach LOS C

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 239 131 14 10 128 55 22 135 46 21 56 167

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 16 12 12 13 12 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1913 0 0 2001 0 0 1860 0 0 1867 0

Flt Permitted 0.970 0.997 0.995 0.996

Satd. Flow (perm) 0 1913 0 0 2001 0 0 1860 0 0 1867 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2892 506 542 449

Travel Time (s) 65.7 11.5 12.3 10.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 0% 0% 4% 2% 10% 1% 0% 5% 8% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 437 0 0 218 0 0 230 0 0 278 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 239 131 14 10 128 55 22 135 46 21 56 167

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 272 149 16 11 145 62 25 153 52 24 64 190

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 208 165 1121 931 157 1028 907 177

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 208 165 1121 931 157 1028 907 177

tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.6 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.1 3.3

p0 queue free % 80 99 72 28 94 66 70 78

cM capacity (veh/h) 1363 1426 90 213 894 71 214 864

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 436 219 231 277

Volume Left 272 11 25 24

Volume Right 16 62 52 190

cSH 1363 1426 218 324

Volume to Capacity 0.20 0.01 1.06 0.86

Queue Length 95th (ft) 19 1 252 192

Control Delay (s) 5.9 0.5 123.4 56.5

Lane LOS A A F F

Approach Delay (s) 5.9 0.5 123.4 56.5

Approach LOS F F

Intersection Summary

Average Delay 40.2

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 138 41 27 110 208 65 211 37 177 141 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1806 0 0 1639 0 0 1791 0 0 1748 0

Flt Permitted 0.998 0.996 0.990 0.973

Satd. Flow (perm) 0 1806 0 0 1639 0 0 1791 0 0 1748 0

Link Speed (mph) 30 20 30 20

Link Distance (ft) 1273 2892 339 1519

Travel Time (s) 28.9 98.6 7.7 51.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 5% 8% 4% 7% 3% 4% 0% 3% 9% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 211 0 0 392 0 0 356 0 0 363 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 6 138 41 27 110 208 65 211 37 177 141 2

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 7 157 47 31 125 236 74 240 42 201 160 2

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 210 392 356 364

Volume Left (vph) 7 31 74 201

Volume Right (vph) 47 236 42 2

Hadj (s) -0.09 -0.24 0.03 0.20

Departure Headway (s) 7.8 7.1 7.3 7.5

Degree Utilization, x 0.46 0.77 0.73 0.76

Capacity (veh/h) 383 392 456 455

Control Delay (s) 17.3 29.8 27.4 30.1

Approach Delay (s) 17.3 29.8 27.4 30.1

Approach LOS C D D D

Intersection Summary

Delay 27.2

HCM Level of Service D

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 172 11 98 164 10 141

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1683 0 1696 0 0 1826

Flt Permitted 0.955 0.997

Satd. Flow (perm) 1683 0 1696 0 0 1826

Link Speed (mph) 30 30 30

Link Distance (ft) 1273 279 1352

Travel Time (s) 28.9 6.3 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 10% 5% 1% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 207 0 297 0 0 171

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 172 11 98 164 10 141

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 195 12 111 186 11 160

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 388 205 298

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 388 205 298

tC, single (s) 6.4 6.3 4.1

tC, 2 stage (s)

tF (s) 3.5 3.4 2.2

p0 queue free % 68 98 99

cM capacity (veh/h) 608 816 1275

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 208 298 172

Volume Left 195 0 11

Volume Right 12 186 0

cSH 618 1700 1275

Volume to Capacity 0.34 0.18 0.01

Queue Length 95th (ft) 37 0 1

Control Delay (s) 13.8 0.0 0.6

Lane LOS B A

Approach Delay (s) 13.8 0.0 0.6

Approach LOS B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 179 88 90 28 124 180

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1827 1839 0 1797 0

Flt Permitted 0.968 0.980

Satd. Flow (perm) 0 1827 1839 0 1797 0

Link Speed (mph) 30 30 30

Link Distance (ft) 294 540 827

Travel Time (s) 6.7 12.3 18.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 0% 0% 0% 11% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 303 134 0 346 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 179 88 90 28 124 180

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 203 100 102 32 141 205

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 134 625 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 134 625 118

tC, single (s) 4.1 6.5 6.3

tC, 2 stage (s)

tF (s) 2.2 3.6 3.4

p0 queue free % 86 62 78

cM capacity (veh/h) 1438 373 923

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 303 134 345

Volume Left 203 0 141

Volume Right 0 32 205

cSH 1438 1700 576

Volume to Capacity 0.14 0.08 0.60

Queue Length 95th (ft) 12 0 99

Control Delay (s) 5.7 0.0 20.2

Lane LOS A C

Approach Delay (s) 5.7 0.0 20.2

Approach LOS C

Intersection Summary

Average Delay 11.1

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 186 223 73 1 282 136 85 100 3 47 80 190

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1888 0 0 1788 0 0 1717 0 0 1694 0

Flt Permitted 0.981 0.978 0.993

Satd. Flow (perm) 0 1888 0 0 1788 0 0 1717 0 0 1694 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 555 815 422 619

Travel Time (s) 12.6 18.5 9.6 14.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.75 0.75 0.75 0.80 0.80 0.80

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 9% 26% 0% 5% 5% 5% 4% 0% 5% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 547 0 0 476 0 0 250 0 0 397 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 83.9% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 186 223 73 1 282 136 85 100 3 47 80 190

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.75 0.75 0.75 0.80 0.80 0.80

Hourly flow rate (vph) 211 253 83 1 320 155 113 133 4 59 100 238

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 815

pX, platoon unblocked

vC, conflicting volume 475 336 1405 1195 295 1188 1159 398

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 475 336 1405 1195 295 1188 1159 398

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 80 100 0 10 99 0 36 64

cM capacity (veh/h) 1077 1234 31 148 749 32 156 654

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 548 476 251 396

Volume Left 211 1 113 59

Volume Right 83 155 4 238

cSH 1077 1234 55 139

Volume to Capacity 0.20 0.00 4.57 2.85

Queue Length 95th (ft) 18 0 Err 906

Control Delay (s) 4.9 0.0 Err 899.3

Lane LOS A A F F

Approach Delay (s) 4.9 0.0 Err 899.3

Approach LOS F F

Intersection Summary

Average Delay 1715.0

Intersection Capacity Utilization 83.9% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Lane Configurations

Volume (vph) 68 398 578 352 456 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 11 10 13 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 175 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1775 1733 1449 1851 0

Flt Permitted 0.638 0.952

Satd. Flow (perm) 0 1140 1733 1449 1851 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 373

Link Speed (mph) 30 30 30

Link Distance (ft) 274 528 815

Travel Time (s) 6.2 12.0 18.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 14% 5% 6% 4% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 529 657 400 508 0

Turn Type Perm Perm

Protected Phases 1 1 2 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0

Minimum Split (s) 11.0 11.0 11.0 11.0 12.0 17.0

Total Split (s) 40.0 40.0 40.0 40.0 25.0 0.0 17.0

Total Split (%) 48.8% 48.8% 48.8% 48.8% 30.5% 0.0% 21%

Maximum Green (s) 35.0 35.0 35.0 35.0 20.0 14.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 4.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None

Walk Time (s) 10.0

Flash Dont Walk (s) 4.0
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Pedestrian Calls (#/hr) 10

Act Effct Green (s) 35.3 35.3 35.3 20.2

Actuated g/C Ratio 0.52 0.52 0.52 0.30

v/c Ratio 0.90 0.73 0.43 0.93

Control Delay 38.2 21.1 3.6 51.6

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 38.2 21.1 3.6 51.6

LOS D C A D

Approach Delay 38.2 14.5 51.6

Approach LOS D B D

Queue Length 50th (ft) 165 177 5 190

Queue Length 95th (ft) #480 #492 55 #491

Internal Link Dist (ft) 194 448 735

Turn Bay Length (ft) 175

Base Capacity (vph) 589 894 928 546

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.90 0.73 0.43 0.93

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 68.4

Natural Cycle: 120

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 29.5 Intersection LOS: C

Intersection Capacity Utilization 93.0% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     33: County Street (Route 140) & River Way Ext.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 68 398 578 352 456 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 13 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00

Flt Protected 0.99 1.00 1.00 0.95

Satd. Flow (prot) 1774 1733 1449 1851

Flt Permitted 0.64 1.00 1.00 0.95

Satd. Flow (perm) 1141 1733 1449 1851

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.90 0.90

Adj. Flow (vph) 77 452 657 400 507 1

RTOR Reduction (vph) 0 0 0 187 0 0

Lane Group Flow (vph) 0 529 657 213 508 0

Heavy Vehicles (%) 14% 5% 6% 4% 1% 0%

Turn Type Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1

Actuated Green, G (s) 35.3 35.3 35.3 20.2

Effective Green, g (s) 35.3 35.3 35.3 20.2

Actuated g/C Ratio 0.50 0.50 0.50 0.29

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 569 864 722 528

v/s Ratio Prot 0.38 c0.27

v/s Ratio Perm c0.46 0.15

v/c Ratio 0.93 0.76 0.29 0.96

Uniform Delay, d1 16.6 14.3 10.4 24.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 21.9 4.2 0.3 29.8

Delay (s) 38.5 18.6 10.7 54.7

Level of Service D B B D

Approach Delay (s) 38.5 15.6 54.7

Approach LOS D B D

Intersection Summary

HCM Average Control Delay 30.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 70.8 Sum of lost time (s) 15.3

Intersection Capacity Utilization 93.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 7 779 254 173 535 99 140 353 321 109 335 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 11 12 12 12 12 12 10 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 115 300 135 300 25 75 25 0

Storage Lanes 1 1 1 1 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1685 3383 0 1678 3424 0 1703 1792 1599 1604 1662 0

Flt Permitted 0.950 0.950 0.237 0.260

Satd. Flow (perm) 1685 3383 0 1678 3424 0 425 1792 1599 439 1662 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 38 18 145 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 666 553 636 602

Travel Time (s) 15.1 12.6 14.5 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.89 0.89 0.89 0.93 0.93 0.93 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 2% 4% 3% 3% 6% 6% 1% 5% 6% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 8 1174 0 194 712 0 151 380 345 124 397 0

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Detector Phase 1 6 5 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 8.0 12.0 8.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 40.0 0.0 25.0 40.0 0.0 34.0 34.0 34.0 34.0 34.0 0.0

Total Split (%) 20.8% 33.3% 0.0% 20.8% 33.3% 0.0% 28.3% 28.3% 28.3% 28.3% 28.3% 0.0%

Maximum Green (s) 21.0 36.0 21.0 36.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None Max None Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 18%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 8.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 6.1 36.4 15.7 54.3 30.4 30.4 30.4 30.4 30.4

Actuated g/C Ratio 0.06 0.37 0.16 0.55 0.31 0.31 0.31 0.31 0.31

v/c Ratio 0.08 0.92 0.72 0.37 1.15 0.68 0.58 0.91 0.77

Control Delay 49.7 41.9 55.8 14.5 159.4 39.3 22.2 94.9 43.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.7 41.9 55.8 14.5 159.4 39.3 22.2 94.9 43.9

LOS D D E B F D C F D

Approach Delay 42.0 23.3 53.3 56.1

Approach LOS D C D E

Queue Length 50th (ft) 5 330 110 102 ~104 194 95 70 209

Queue Length 95th (ft) 22 #657 221 258 #295 #445 251 #229 #484

Internal Link Dist (ft) 586 473 556 522

Turn Bay Length (ft) 115 135 25 75 25

Base Capacity (vph) 365 1280 364 1905 131 555 595 136 516

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.92 0.53 0.37 1.15 0.68 0.58 0.91 0.77

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 98.1

Natural Cycle: 140

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 42.1 Intersection LOS: D

Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     34: Dean Street (Route 44) & Longmeadow Road
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 7 779 254 173 535 99 140 353 321 109 335 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 12 11 12 12 12 12 12 10 10 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1685 3384 1678 3423 1703 1792 1599 1604 1662

Flt Permitted 0.95 1.00 0.95 1.00 0.24 1.00 1.00 0.26 1.00

Satd. Flow (perm) 1685 3384 1678 3423 424 1792 1599 440 1662

Peak-hour factor, PHF 0.88 0.88 0.88 0.89 0.89 0.89 0.93 0.93 0.93 0.88 0.88 0.88

Adj. Flow (vph) 8 885 289 194 601 111 151 380 345 124 381 16

RTOR Reduction (vph) 0 23 0 0 9 0 0 0 103 0 1 0

Lane Group Flow (vph) 8 1151 0 194 703 0 151 380 242 124 396 0

Heavy Vehicles (%) 0% 3% 2% 4% 3% 3% 6% 6% 1% 5% 6% 8%

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Actuated Green, G (s) 1.2 39.8 15.7 54.3 30.4 30.4 30.4 30.4 30.4

Effective Green, g (s) 1.2 39.8 15.7 54.3 30.4 30.4 30.4 30.4 30.4

Actuated g/C Ratio 0.01 0.38 0.15 0.52 0.29 0.29 0.29 0.29 0.29

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 19 1298 254 1791 124 525 468 129 487

v/s Ratio Prot 0.00 c0.34 c0.12 0.21 0.21 0.24

v/s Ratio Perm c0.36 0.15 0.28

v/c Ratio 0.42 0.89 0.76 0.39 1.22 0.72 0.52 0.96 0.81

Uniform Delay, d1 51.0 29.9 42.3 14.9 36.7 32.9 30.6 36.1 34.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.4 9.2 12.8 0.6 150.8 4.9 1.0 66.9 10.0

Delay (s) 65.3 39.1 55.0 15.5 187.5 37.8 31.6 103.1 44.0

Level of Service E D E B F D C F D

Approach Delay (s) 39.2 24.0 61.2 58.1

Approach LOS D C E E

Intersection Summary

HCM Average Control Delay 43.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 103.8 Sum of lost time (s) 17.9

Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 88 500 38 10 283 14 57 145 15 19 82 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 150 0 150 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1687 1792 0 1357 1738 0 0 1760 0 0 1661 0

Flt Permitted 0.423 0.240 0.857 0.952

Satd. Flow (perm) 751 1792 0 343 1738 0 0 1529 0 0 1590 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 3 3 32

Link Speed (mph) 30 30 30 30

Link Distance (ft) 682 771 671 608

Travel Time (s) 15.5 17.5 15.3 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 5% 3% 33% 9% 0% 11% 4% 0% 6% 8% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 98 598 0 11 338 0 0 247 0 0 196 0

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Detector Phase 2 1 2 1 1 3 3 3 3

Switch Phase

Minimum Initial (s) 4.0 10.0 10.0 20.0 20.0 20.0 20.0

Minimum Split (s) 9.0 15.0 15.0 25.0 25.0 25.0 25.0

Total Split (s) 17.0 57.0 0.0 40.0 40.0 0.0 30.0 30.0 0.0 30.0 30.0 0.0

Total Split (%) 16.2% 54.3% 0.0% 38.1% 38.1% 0.0% 28.6% 28.6% 0.0% 28.6% 28.6% 0.0%

Maximum Green (s) 12.0 35.0 35.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 18.0

Total Split (s) 18.0

Total Split (%) 17%

Maximum Green (s) 15.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 40.5 45.6 30.1 30.1 22.2 22.2

Actuated g/C Ratio 0.50 0.56 0.37 0.37 0.27 0.27

v/c Ratio 0.20 0.59 0.09 0.52 0.59 0.43

Control Delay 12.1 15.7 22.2 24.5 34.5 26.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.1 15.7 22.2 24.5 34.5 26.1

LOS B B C C C C

Approach Delay 15.2 24.4 34.5 26.1

Approach LOS B C C C

Queue Length 50th (ft) 17 148 3 115 107 68

Queue Length 95th (ft) 63 419 19 271 231 161

Internal Link Dist (ft) 602 691 591 528

Turn Bay Length (ft) 150 150

Base Capacity (vph) 537 1041 153 776 489 528

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.18 0.57 0.07 0.44 0.51 0.37

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 80.9

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 22.0 Intersection LOS: C

Intersection Capacity Utilization 72.0% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     35: Winthrop Street & Highland Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 88 500 38 10 283 14 57 145 15 19 82 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 0.99 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99

Satd. Flow (prot) 1687 1793 1357 1738 1760 1662

Flt Permitted 0.42 1.00 0.24 1.00 0.86 0.95

Satd. Flow (perm) 752 1793 342 1738 1529 1591

Peak-hour factor, PHF 0.90 0.90 0.90 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 98 556 42 11 322 16 65 165 17 22 93 81

RTOR Reduction (vph) 0 2 0 0 2 0 0 2 0 0 23 0

Lane Group Flow (vph) 98 596 0 11 336 0 0 245 0 0 173 0

Heavy Vehicles (%) 7% 5% 3% 33% 9% 0% 11% 4% 0% 6% 8% 7%

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Actuated Green, G (s) 40.5 45.5 30.1 30.1 22.2 22.2

Effective Green, g (s) 40.5 45.5 30.1 30.1 22.2 22.2

Actuated g/C Ratio 0.49 0.55 0.36 0.36 0.27 0.27

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0

Lane Grp Cap (vph) 484 983 124 630 409 426

v/s Ratio Prot 0.03 c0.33 0.19

v/s Ratio Perm 0.07 0.03 c0.16 0.11

v/c Ratio 0.20 0.61 0.09 0.53 0.60 0.41

Uniform Delay, d1 16.5 12.7 17.4 20.9 26.5 25.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 1.9 0.9 2.1 2.8 0.9

Delay (s) 16.8 14.6 18.3 23.0 29.3 25.8

Level of Service B B B C C C

Approach Delay (s) 14.9 22.8 29.3 25.8

Approach LOS B C C C

Intersection Summary

HCM Average Control Delay 20.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 83.0 Sum of lost time (s) 15.3

Intersection Capacity Utilization 72.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 101 122 555 126 527 459

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1860 1760 3374 0 0 3385

Flt Permitted 0.950 0.974

Satd. Flow (perm) 1860 1760 3374 0 0 3385

Link Speed (mph) 30 40 40

Link Distance (ft) 489 1115 542

Travel Time (s) 11.1 19.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 10% 4% 4% 4% 2% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 115 139 774 0 0 1121

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 101 122 555 126 527 459

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 115 139 631 143 599 522

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2161 387 631

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2161 387 631

tC, single (s) 7.0 7.0 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 0 77 37

cM capacity (veh/h) 13 606 948

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 253 420 353 773 348

Volume Left 115 0 0 599 0

Volume Right 139 0 143 0 0

cSH 29 1700 1700 948 1700

Volume to Capacity 8.74 0.25 0.21 0.63 0.20

Queue Length 95th (ft) Err 0 0 116 0

Control Delay (s) Err 0.0 0.0 14.1 0.0

Lane LOS F B

Approach Delay (s) Err 0.0 9.7

Approach LOS F

Intersection Summary

Average Delay 1184.8

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 161 113 53 520 480 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1894 1695 0 3441 3331 0

Flt Permitted 0.950 0.995

Satd. Flow (perm) 1894 1695 0 3441 3331 0

Link Speed (mph) 30 30 40

Link Distance (ft) 516 240 1115

Travel Time (s) 11.7 5.5 19.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 8% 18% 3% 6% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 183 128 0 651 638 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 50.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 161 113 53 520 480 82

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 183 128 60 591 545 93

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1008 319 545

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1008 319 545

tC, single (s) 7.0 7.1 4.5

tC, 2 stage (s)

tF (s) 3.6 3.4 2.4

p0 queue free % 14 81 93

cM capacity (veh/h) 212 659 917

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 311 257 394 364 275

Volume Left 183 60 0 0 0

Volume Right 128 0 0 0 93

cSH 361 917 1700 1700 1700

Volume to Capacity 0.86 0.07 0.23 0.21 0.16

Queue Length 95th (ft) 204 5 0 0 0

Control Delay (s) 50.7 2.7 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 50.7 1.1 0.0

Approach LOS F

Intersection Summary

Average Delay 10.3

Intersection Capacity Utilization 50.7% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

39: Route 79 & Route 18 No Action (2022) Alternative AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 108

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 230 180 18 18 186 82 10 416 36 48 119 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1772 0 0 1786 0 0 1856 0 0 1711 0

Flt Permitted 0.659 0.965 0.993 0.811

Satd. Flow (perm) 0 1199 0 0 1728 0 0 1845 0 0 1403 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 37 8 30

Link Speed (mph) 30 30 30 30

Link Distance (ft) 548 563 860 661

Travel Time (s) 12.5 12.8 19.5 15.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.89 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 4% 0% 0% 3% 0% 0% 1% 3% 7% 5% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 480 0 0 324 0 0 525 0 0 252 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0

Total Split (%) 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0%

Maximum Green (s) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 29.5 29.5 21.7 21.7

Actuated g/C Ratio 0.50 0.50 0.37 0.37

v/c Ratio 0.80 0.37 0.77 0.47

Control Delay 27.9 10.9 25.0 15.9

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 27.9 10.9 25.0 15.9

LOS C B C B

Approach Delay 27.9 10.9 25.0 15.9

Approach LOS C B C B

Queue Length 50th (ft) 130 57 165 61

Queue Length 95th (ft) #360 135 255 111

Internal Link Dist (ft) 468 483 780 581

Turn Bay Length (ft)

Base Capacity (vph) 645 945 994 767

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.74 0.34 0.53 0.33

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 59.4

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 21.5 Intersection LOS: C

Intersection Capacity Utilization 86.8% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     39: Route 79 & Route 18
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 230 180 18 18 186 82 10 416 36 48 119 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.96 0.99 0.97

Flt Protected 0.97 1.00 1.00 0.99

Satd. Flow (prot) 1772 1786 1857 1711

Flt Permitted 0.66 0.97 0.99 0.81

Satd. Flow (perm) 1199 1729 1846 1404

Peak-hour factor, PHF 0.89 0.89 0.89 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 258 202 20 20 211 93 11 473 41 55 135 62

RTOR Reduction (vph) 0 2 0 0 19 0 0 5 0 0 19 0

Lane Group Flow (vph) 0 478 0 0 305 0 0 520 0 0 233 0

Heavy Vehicles (%) 4% 4% 0% 0% 3% 0% 0% 1% 3% 7% 5% 8%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 29.5 29.5 21.7 21.7

Effective Green, g (s) 29.5 29.5 21.7 21.7

Actuated g/C Ratio 0.50 0.50 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 597 862 677 515

v/s Ratio Prot

v/s Ratio Perm c0.40 0.18 c0.28 0.17

v/c Ratio 0.80 0.35 0.77 0.45

Uniform Delay, d1 12.4 9.0 16.5 14.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.6 0.3 5.2 0.6

Delay (s) 20.0 9.3 21.8 14.9

Level of Service B A C B

Approach Delay (s) 20.0 9.3 21.8 14.9

Approach LOS B A C B

Intersection Summary

HCM Average Control Delay 17.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 59.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 86.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 8 17 4 3 2 13 644 30 5 249 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 16 12 10 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1621 1830 0 1497 0 0 1832 0 0 1727 0

Flt Permitted 0.956 0.976 0.999 0.999

Satd. Flow (perm) 0 1621 1830 0 1497 0 0 1832 0 0 1727 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 340 444 1082 984

Travel Time (s) 7.7 10.1 24.6 22.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.90 0.90 0.90 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 0% 25% 0% 0% 0% 3% 4% 40% 8% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 112 19 0 10 0 0 763 0 0 330 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 91 8 17 4 3 2 13 644 30 5 249 39

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.90 0.90 0.90 0.89 0.89 0.89

Hourly flow rate (vph) 103 9 19 5 3 2 14 716 33 6 280 44

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1078 1091 302 1079 1096 732 324 749

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1078 1091 302 1079 1096 732 324 749

tC, single (s) 7.1 6.5 6.2 7.3 6.5 6.2 4.1 4.5

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.7 4.0 3.3 2.2 2.6

p0 queue free % 45 96 97 97 98 99 99 99

cM capacity (veh/h) 187 213 743 165 211 424 1248 711

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 132 10 763 329

Volume Left 103 5 14 6

Volume Right 19 2 33 44

cSH 222 208 1248 711

Volume to Capacity 0.59 0.05 0.01 0.01

Queue Length 95th (ft) 84 4 1 1

Control Delay (s) 42.8 23.2 0.3 0.3

Lane LOS E C A A

Approach Delay (s) 42.8 23.2 0.3 0.3

Approach LOS E C

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 72 223 443 294 0 283

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 11 12 12 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1986 1777 1652 0 0 3261

Flt Permitted 0.950

Satd. Flow (perm) 1986 1777 1652 0 0 3261

Link Speed (mph) 30 30 30

Link Distance (ft) 562 921 599

Travel Time (s) 12.8 20.9 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.96 0.90 0.90 0.92 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 3% 4% 7% 0% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 77 232 819 0 0 314

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 72 223 443 294 0 283

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.96 0.90 0.90 0.92 0.90

Hourly flow rate (vph) 77 232 492 327 0 314

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 813 656 492

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 813 656 492

tC, single (s) 6.9 7.0 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 75 43 100

cM capacity (veh/h) 314 406 1082

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 310 819 105 210

Volume Left 77 0 0 0

Volume Right 232 327 0 0

cSH 541 1700 1082 1700

Volume to Capacity 0.57 0.48 0.00 0.12

Queue Length 95th (ft) 89 0 0 0

Control Delay (s) 23.8 0.0 0.0 0.0

Lane LOS C

Approach Delay (s) 23.8 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 58 210 29 678 285 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 11 11 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1779 1695 0 1793 1783 1561

Flt Permitted 0.950 0.998

Satd. Flow (perm) 1779 1695 0 1793 1783 1561

Link Speed (mph) 30 30 30

Link Distance (ft) 595 770 921

Travel Time (s) 13.5 17.5 20.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 15% 8% 7% 2% 3% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 66 239 0 803 317 79

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 58 210 29 678 285 71

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.90 0.90

Hourly flow rate (vph) 66 239 33 770 317 79

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1153 317 317

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1153 317 317

tC, single (s) 6.5 6.3 4.2

tC, 2 stage (s)

tF (s) 3.6 3.4 2.3

p0 queue free % 67 66 97

cM capacity (veh/h) 200 710 1216

Direction, Lane # EB 1 NB 1 SB 1 SB 2

Volume Total 305 803 317 79

Volume Left 66 33 0 0

Volume Right 239 0 0 79

cSH 906 1216 1700 1700

Volume to Capacity 0.34 0.03 0.19 0.05

Queue Length 95th (ft) 37 2 0 0

Control Delay (s) 16.7 0.7 0.0 0.0

Lane LOS C A

Approach Delay (s) 16.7 0.7 0.0

Approach LOS C

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 68 1191 521 625 2 307

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 13 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1812 1672 0 1364 1794

Flt Permitted 0.997 0.950

Satd. Flow (perm) 0 1812 1672 0 1364 1794

Link Speed (mph) 50 50 30

Link Distance (ft) 833 581 538

Travel Time (s) 11.4 7.9 12.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.99 0.99 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 8% 6% 11% 50% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1272 1302 0 2 349

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 128.2% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 68 1191 521 625 2 307

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.99 0.99 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 69 1203 592 710 2 349

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 592 2288 947

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 592 2288 947

tC, single (s) 4.2 6.9 6.2

tC, 2 stage (s)

tF (s) 2.3 4.0 3.3

p0 queue free % 93 92 0

cM capacity (veh/h) 955 29 317

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 1272 1302 351

Volume Left 69 0 2

Volume Right 0 710 349

cSH 955 1700 319

Volume to Capacity 0.07 0.77 1.10

Queue Length 95th (ft) 6 0 342

Control Delay (s) 2.6 0.0 117.9

Lane LOS A F

Approach Delay (s) 2.6 0.0 117.9

Approach LOS F

Intersection Summary

Average Delay 15.3

Intersection Capacity Utilization 128.2% ICU Level of Service H

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

45: Route 44 & 495 SB Ramp No Action (2022) Alternative AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 119

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 656 167 6 822 47 603

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 13 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1823 0 0 1866 1843 1649

Flt Permitted 0.950

Satd. Flow (perm) 1823 0 0 1866 1843 1649

Link Speed (mph) 50 50 30

Link Distance (ft) 690 833 502

Travel Time (s) 9.4 11.4 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.93 0.93 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 4% 33% 5% 11% 11%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 915 0 0 890 53 685

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 656 167 6 822 47 603

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.93 0.93 0.88 0.88

Hourly flow rate (vph) 729 186 6 884 53 685

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 729 1718 822

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 729 1718 822

tC, single (s) 4.4 6.5 6.3

tC, 2 stage (s)

tF (s) 2.5 3.6 3.4

p0 queue free % 99 42 0

cM capacity (veh/h) 749 93 361

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 914 890 739

Volume Left 0 6 53

Volume Right 186 0 685

cSH 1700 749 366

Volume to Capacity 0.54 0.01 2.02

Queue Length 95th (ft) 0 1 1297

Control Delay (s) 0.0 0.2 491.3

Lane LOS A F

Approach Delay (s) 0.0 0.2 491.3

Approach LOS F

Intersection Summary

Average Delay 142.8

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 42 711 21 8 785 16 17 11 36 8 1 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 13 12 12 12 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1783 0 0 1860 0 0 1704 0 0 1527 0

Flt Permitted 0.997 0.987 0.995

Satd. Flow (perm) 0 1783 0 0 1860 0 0 1704 0 0 1527 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 547 743 379 337

Travel Time (s) 9.3 12.7 8.6 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.95 0.97 0.97 0.97 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 6% 5% 25% 5% 7% 6% 0% 0% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 814 0 0 833 0 0 72 0 0 86 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 42 711 21 8 785 16 17 11 36 8 1 67

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.97 0.97 0.97 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 44 748 22 8 809 16 19 12 41 9 1 76

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 826 771 1759 1690 759 1729 1693 818

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 826 771 1759 1690 759 1729 1693 818

tC, single (s) 4.1 4.3 7.2 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.4 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 99 60 86 90 83 99 80

cM capacity (veh/h) 801 750 48 88 409 54 88 376

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 815 834 73 86

Volume Left 44 8 19 9

Volume Right 22 16 41 76

cSH 801 750 114 224

Volume to Capacity 0.06 0.01 0.64 0.39

Queue Length 95th (ft) 4 1 81 43

Control Delay (s) 1.5 0.3 81.0 30.8

Lane LOS A A F D

Approach Delay (s) 1.5 0.3 81.0 30.8

Approach LOS F D

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 677 51 18 778 29 98 12 56 58 11 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 14 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1838 0 0 1859 0 0 1630 0 0 1810 0

Flt Permitted 0.978 0.980 0.719 0.781

Satd. Flow (perm) 0 1800 0 0 1824 0 0 1207 0 0 1447 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 11 5 29 47

Link Speed (mph) 40 40 30 30

Link Distance (ft) 573 780 392 509

Travel Time (s) 9.8 13.3 8.9 11.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.96 0.91 0.91 0.91 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 6% 4% 6% 5% 4% 4% 0% 6% 0% 0% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 775 0 0 907 0 0 189 0 0 143 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Split (%) 75.0% 75.0% 0.0% 75.0% 75.0% 0.0% 25.0% 25.0% 0.0% 25.0% 25.0% 0.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 16.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 56.1 56.1 13.9 13.9

Actuated g/C Ratio 0.72 0.72 0.18 0.18

v/c Ratio 0.60 0.69 0.79 0.48

Control Delay 8.1 10.1 50.2 25.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 8.1 10.1 50.2 25.2

LOS A B D C

Approach Delay 8.1 10.1 50.2 25.2

Approach LOS A B D C

Queue Length 50th (ft) 167 224 75 42

Queue Length 95th (ft) 262 357 #165 92

Internal Link Dist (ft) 493 700 312 429

Turn Bay Length (ft)

Base Capacity (vph) 1298 1313 271 335

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.60 0.69 0.70 0.43

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 78

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 14.2 Intersection LOS: B

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     47: Route 44 & Church Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 677 51 18 778 29 98 12 56 58 11 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 13 12 12 13 12 12 11 12 12 14 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.95 0.94

Flt Protected 1.00 1.00 0.97 0.98

Satd. Flow (prot) 1838 1859 1631 1810

Flt Permitted 0.98 0.98 0.72 0.78

Satd. Flow (perm) 1799 1824 1207 1447

Peak-hour factor, PHF 0.96 0.96 0.96 0.91 0.91 0.91 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 17 705 53 20 855 32 111 14 64 66 12 65

RTOR Reduction (vph) 0 3 0 0 1 0 0 24 0 0 39 0

Lane Group Flow (vph) 0 772 0 0 906 0 0 165 0 0 104 0

Heavy Vehicles (%) 0% 6% 4% 6% 5% 4% 4% 0% 6% 0% 0% 6%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 56.1 56.1 13.9 13.9

Effective Green, g (s) 56.1 56.1 13.9 13.9

Actuated g/C Ratio 0.72 0.72 0.18 0.18

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1294 1312 215 258

v/s Ratio Prot

v/s Ratio Perm 0.43 c0.50 c0.14 0.07

v/c Ratio 0.60 0.69 0.77 0.40

Uniform Delay, d1 5.4 6.1 30.5 28.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 3.0 15.1 1.0

Delay (s) 7.4 9.1 45.6 29.4

Level of Service A A D C

Approach Delay (s) 7.4 9.1 45.6 29.4

Approach LOS A A D C

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 78.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 17 820 35 18 932 25 19 7 17 1 3 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 16 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 130 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1912 1777 0 1876 0 0 1554 0 0 1621 0

Flt Permitted 0.999 0.999 0.978 0.998

Satd. Flow (perm) 0 1912 1777 0 1876 0 0 1554 0 0 1621 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 821 790 522 477

Travel Time (s) 14.0 13.5 11.9 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 6% 3% 24% 4% 0% 11% 14% 6% 0% 33% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 900 38 0 1048 0 0 49 0 0 29 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 820 35 18 932 25 19 7 17 1 3 22

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 18 882 38 19 1002 27 22 8 19 1 3 25

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1029 919 1999 1986 882 1996 2010 1016

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1029 919 1999 1986 882 1996 2010 1016

tC, single (s) 4.1 4.3 7.2 6.6 6.3 7.1 6.8 6.2

tC, 2 stage (s)

tF (s) 2.2 2.4 3.6 4.1 3.4 3.5 4.3 3.3

p0 queue free % 97 97 38 85 94 97 93 91

cM capacity (veh/h) 683 659 35 54 340 36 46 292

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 900 38 1048 49 30

Volume Left 18 0 19 22 1

Volume Right 0 38 27 19 25

cSH 683 1700 659 59 155

Volume to Capacity 0.03 0.02 0.03 0.82 0.19

Queue Length 95th (ft) 2 0 2 92 17

Control Delay (s) 0.8 0.0 1.0 181.5 33.7

Lane LOS A A F D

Approach Delay (s) 0.7 1.0 181.5 33.7

Approach LOS F D

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 1387 162 27 762 45 375 92 31 96 57 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 10 11 11 11 12 13 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 100 0 175 200 0 175 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3461 1449 0 3278 1459 1770 1856 0 1752 1629 0

Flt Permitted 0.822 0.791 0.246 0.668

Satd. Flow (perm) 0 2851 1449 0 2598 1459 458 1856 0 1232 1629 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 49 14 84

Link Speed (mph) 30 30 30 30

Link Distance (ft) 805 1061 855 763

Travel Time (s) 18.3 24.1 19.4 17.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 4% 4% 13% 6% 7% 2% 1% 4% 3% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1595 180 0 857 49 426 140 0 109 207 0

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 7 4 4 8 8 1 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 8.0 8.0 6.0 6.0 8.0 6.0 8.0

Minimum Split (s) 12.0 14.0 14.0 14.0 14.0 12.0 12.0 14.0 12.0 14.0

Total Split (s) 12.0 68.0 68.0 56.0 56.0 14.0 20.0 38.0 0.0 14.0 32.0 0.0

Total Split (%) 10.0% 56.7% 56.7% 46.7% 46.7% 11.7% 16.7% 31.7% 0.0% 11.7% 26.7% 0.0%

Maximum Green (s) 6.0 62.0 62.0 50.0 50.0 8.0 14.0 32.0 8.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.1 62.1 50.1 63.9 34.1 20.3 21.9 14.1

Actuated g/C Ratio 0.57 0.57 0.46 0.59 0.31 0.19 0.20 0.13

v/c Ratio 0.96 0.21 0.71 0.06 1.36 0.39 0.38 0.73

Control Delay 36.4 8.2 28.2 3.4 208.2 37.5 31.6 41.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 36.4 8.2 28.2 3.4 208.2 37.5 31.6 41.2

LOS D A C A F D C D

Approach Delay 33.5 26.9 166.0 37.9

Approach LOS C C F D

Queue Length 50th (ft) 430 34 242 0 ~325 77 55 82

Queue Length 95th (ft) #806 81 363 18 #506 132 95 156

Internal Link Dist (ft) 725 981 775 683

Turn Bay Length (ft) 100 175 200 175

Base Capacity (vph) 1670 860 1202 884 314 560 290 456

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.96 0.21 0.71 0.06 1.36 0.25 0.38 0.45

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 108.3

Natural Cycle: 100

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.36

Intersection Signal Delay: 53.3 Intersection LOS: D

Intersection Capacity Utilization 113.1% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     49: Route 44 & Orchard Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 1387 162 27 762 45 375 92 31 96 57 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 11 11 11 12 13 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.96 1.00 0.90

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3462 1449 3279 1459 1770 1857 1752 1629

Flt Permitted 0.82 1.00 0.79 1.00 0.25 1.00 0.67 1.00

Satd. Flow (perm) 2849 1449 2597 1459 458 1857 1232 1629

Peak-hour factor, PHF 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 54 1541 180 29 828 49 426 105 35 109 65 142

RTOR Reduction (vph) 0 0 29 0 0 23 0 11 0 0 73 0

Lane Group Flow (vph) 0 1595 151 0 857 26 426 129 0 109 134 0

Heavy Vehicles (%) 7% 4% 4% 13% 6% 7% 2% 1% 4% 3% 6% 4%

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 62.1 62.1 50.1 57.9 34.1 20.3 21.9 14.1

Effective Green, g (s) 62.1 62.1 50.1 57.9 34.1 20.3 21.9 14.1

Actuated g/C Ratio 0.57 0.57 0.46 0.54 0.32 0.19 0.20 0.13

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1669 832 1202 862 314 348 287 212

v/s Ratio Prot c0.05 0.00 c0.18 0.07 0.03 0.08

v/s Ratio Perm c0.50 0.10 0.33 0.02 c0.25 0.05

v/c Ratio 0.96 0.18 0.71 0.03 1.36 0.37 0.38 0.63

Uniform Delay, d1 21.8 11.0 23.3 11.9 33.3 38.4 36.7 44.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.8 0.5 3.6 0.0 180.0 0.7 0.8 6.0

Delay (s) 35.5 11.4 26.9 11.9 213.2 39.0 37.5 50.6

Level of Service D B C B F D D D

Approach Delay (s) 33.1 26.1 170.1 46.1

Approach LOS C C F D

Intersection Summary

HCM Average Control Delay 54.2 HCM Level of Service D

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 108.2 Sum of lost time (s) 12.0

Intersection Capacity Utilization 113.1% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 110 0 162 310 1184 0 0 424 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16 10 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 150 210 0 0 0

Storage Lanes 0 0 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 0 0 1877 1777 1574 3505 0 0 3119 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 0 1877 1777 1574 3505 0 0 3119 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 184 192

Link Speed (mph) 30 30 40 40

Link Distance (ft) 665 690 712 1771

Travel Time (s) 15.1 15.7 12.1 30.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.92 0.88 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 9% 0% 3% 7% 3% 0% 0% 8% 11%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 125 184 337 1287 0 0 747 0

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 8.0

Minimum Split (s) 21.0 21.0 11.0 21.0 21.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 20.0 55.0 0.0 0.0 35.0 0.0

Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 0.0% 25.0% 68.8% 0.0% 0.0% 43.8% 0.0%

Maximum Green (s) 20.0 20.0 15.0 50.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.9 80.0 24.8 62.7 31.9

Actuated g/C Ratio 0.14 1.00 0.31 0.78 0.40

v/c Ratio 0.49 0.10 0.69 0.47 0.55

Control Delay 38.0 0.1 24.2 7.0 15.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 38.0 0.1 24.2 7.0 15.7

LOS D A C A B

Approach Delay 15.4 10.6 15.7

Approach LOS B B B

Queue Length 50th (ft) 59 0 120 181 112

Queue Length 95th (ft) 104 0 m#191 m337 167

Internal Link Dist (ft) 585 610 632 1691

Turn Bay Length (ft) 150 210

Base Capacity (vph) 469 1777 488 2747 1359

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.27 0.10 0.69 0.47 0.55

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 12.6 Intersection LOS: B

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     50: 495 NB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 110 0 162 310 1184 0 0 424 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16 10 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1877 1777 1574 3505 3117

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1877 1777 1574 3505 3117

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.92 0.88 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 125 0 184 337 1287 0 0 461 286

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 118 0

Lane Group Flow (vph) 0 0 0 0 125 184 337 1287 0 0 629 0

Heavy Vehicles (%) 0% 0% 0% 9% 0% 3% 7% 3% 0% 0% 8% 11%

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Actuated Green, G (s) 9.3 80.0 24.8 60.7 30.9

Effective Green, g (s) 9.3 80.0 24.8 60.7 30.9

Actuated g/C Ratio 0.12 1.00 0.31 0.76 0.39

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 218 1777 488 2659 1204

v/s Ratio Prot c0.07 c0.21 c0.37 0.20

v/s Ratio Perm 0.10

v/c Ratio 0.57 0.10 0.69 0.48 0.52

Uniform Delay, d1 33.5 0.0 24.2 3.7 18.9

Progression Factor 1.00 1.00 0.69 1.55 1.00

Incremental Delay, d2 3.6 0.1 2.3 0.3 1.6

Delay (s) 37.1 0.1 19.1 6.0 20.5

Level of Service D A B A C

Approach Delay (s) 0.0 15.1 8.7 20.5

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 12.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 303 0 199 0 0 0 0 1191 283 73 461 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 16 12 12 12 12 12 12 10 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 200 0

Storage Lanes 0 1 0 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1894 1679 0 0 0 0 3378 0 1532 3343 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 1894 1679 0 0 0 0 3378 0 1532 3343 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 208 49

Link Speed (mph) 30 30 40 40

Link Distance (ft) 680 686 1368 712

Travel Time (s) 15.5 15.6 23.3 12.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.92 0.89 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.94 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 0% 9% 0% 0% 0% 0% 3% 7% 10% 8% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 340 224 0 0 0 0 1568 0 78 490 0

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Detector Phase 4 4 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 21.0 21.0 21.0 9.0 21.0

Total Split (s) 25.0 25.0 0.0 0.0 0.0 0.0 0.0 43.0 0.0 12.0 55.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 15.0% 68.8% 0.0%

Maximum Green (s) 20.0 20.0 38.0 7.0 50.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.0 80.0 42.1 7.1 52.0

Actuated g/C Ratio 0.22 1.00 0.53 0.09 0.65

v/c Ratio 0.80 0.13 0.87 0.58 0.23

Control Delay 44.1 0.2 25.0 57.0 1.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 44.1 0.2 25.0 57.0 1.3

LOS D A C E A

Approach Delay 26.7 25.0 9.0

Approach LOS C C A

Queue Length 50th (ft) 157 0 371 31 8

Queue Length 95th (ft) #266 0 #545 m#78 9

Internal Link Dist (ft) 600 606 1288 632

Turn Bay Length (ft) 150 200

Base Capacity (vph) 474 1679 1802 140 2175

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.72 0.13 0.87 0.56 0.23

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 24 (30%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 22.0 Intersection LOS: C

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: 495 SB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 303 0 199 0 0 0 0 1191 283 73 461 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 16 12 12 12 12 12 12 10 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1894 1679 3379 1532 3343

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1894 1679 3379 1532 3343

Peak-hour factor, PHF 0.89 0.92 0.89 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.94 0.92

Adj. Flow (vph) 340 0 224 0 0 0 0 1267 301 78 490 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 24 0 0 0 0

Lane Group Flow (vph) 0 340 224 0 0 0 0 1544 0 78 490 0

Heavy Vehicles (%) 8% 0% 9% 0% 0% 0% 0% 3% 7% 10% 8% 0%

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 18.0 80.0 41.1 5.9 52.0

Effective Green, g (s) 18.0 80.0 41.1 5.9 52.0

Actuated g/C Ratio 0.22 1.00 0.51 0.07 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 426 1679 1736 113 2173

v/s Ratio Prot c0.46 c0.05 0.15

v/s Ratio Perm 0.18 0.13

v/c Ratio 0.80 0.13 0.89 0.69 0.23

Uniform Delay, d1 29.3 0.0 17.4 36.2 5.7

Progression Factor 1.00 1.00 1.00 1.16 0.18

Incremental Delay, d2 10.0 0.2 7.3 14.9 0.2

Delay (s) 39.3 0.2 24.7 56.8 1.2

Level of Service D A C E A

Approach Delay (s) 23.8 0.0 24.7 8.9

Approach LOS C A C A

Intersection Summary

HCM Average Control Delay 21.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 458 177 381 931 54 589

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 125 0 0 250

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1792 1538 0 3408 1967 1760

Flt Permitted 0.678 0.950

Satd. Flow (perm) 1792 1538 0 2343 1967 1760

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 104 628

Link Speed (mph) 40 40 30

Link Distance (ft) 1056 1116 739

Travel Time (s) 18.0 19.0 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 5% 8% 3% 4% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 520 201 0 1491 61 669

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 13.0 21.0 24.0

Total Split (s) 40.0 0.0 15.0 55.0 25.0 0.0

Total Split (%) 50.0% 0.0% 18.8% 68.8% 31.3% 0.0%

Maximum Green (s) 35.0 10.0 50.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max None C-Max None

Walk Time (s)

Flash Dont Walk (s)



Lanes, Volumes, Timings Project First Light - Taunton

52: Route 104 & Route 24 NB Ramp No Action (2022) Alternative AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 138

Lane Group EBT EBR WBL WBT NBL NBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 68.5 80.0 68.5 8.7 80.0

Actuated g/C Ratio 0.86 1.00 0.86 0.11 1.00

v/c Ratio 0.34 0.13 0.74 0.29 0.38

Control Delay 2.4 0.2 8.3 36.1 0.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 2.4 0.2 8.3 36.1 0.6

LOS A A A D A

Approach Delay 1.8 8.3 3.6

Approach LOS A A A

Queue Length 50th (ft) 78 0 180 29 0

Queue Length 95th (ft) 51 0 319 61 0

Internal Link Dist (ft) 976 1036 659

Turn Bay Length (ft) 125 250

Base Capacity (vph) 1534 1538 2006 492 1760

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.34 0.13 0.74 0.12 0.38

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 32 (40%), Referenced to phase 4:EBT and 8:WBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 5.5 Intersection LOS: A

Intersection Capacity Utilization 80.1% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     52: Route 104 & Route 24 NB Ramp
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 458 177 381 931 54 589

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 4.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1792 1538 3407 1967 1760

Flt Permitted 1.00 1.00 0.68 0.95 1.00

Satd. Flow (perm) 1792 1538 2343 1967 1760

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 520 201 433 1058 61 669

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 520 201 0 1491 61 669

Heavy Vehicles (%) 6% 5% 8% 3% 4% 4%

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Actuated Green, G (s) 64.5 80.0 64.5 5.5 80.0

Effective Green, g (s) 64.5 80.0 64.5 5.5 80.0

Actuated g/C Ratio 0.81 1.00 0.81 0.07 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1445 1538 1889 135 1760

v/s Ratio Prot 0.29 0.03

v/s Ratio Perm 0.13 c0.64 c0.38

v/c Ratio 0.36 0.13 0.79 0.45 0.38

Uniform Delay, d1 2.1 0.0 4.1 35.8 0.0

Progression Factor 0.74 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.2 2.3 2.4 0.6

Delay (s) 2.2 0.2 6.4 38.2 0.6

Level of Service A A A D A

Approach Delay (s) 1.6 6.4 3.8

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 4.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 80.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Lane Configurations

Volume (vph) 39 492 221 770 143 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 200

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1789 1792 1553 1912 1743

Flt Permitted 0.964 0.950

Satd. Flow (perm) 0 1732 1792 1553 1912 1743

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 865 69

Link Speed (mph) 40 40 30

Link Distance (ft) 769 1056 605

Travel Time (s) 13.1 18.0 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.89 0.89 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 6% 6% 4% 7% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 603 248 865 162 69

Turn Type Perm Free Free

Protected Phases 4 8 6 9

Permitted Phases 4 Free Free

Detector Phase 4 4 8 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 20.0

Total Split (s) 35.0 35.0 35.0 0.0 25.0 0.0 20.0

Total Split (%) 43.8% 43.8% 43.8% 0.0% 31.3% 0.0% 25%

Maximum Green (s) 30.0 30.0 30.0 20.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max C-Max None None

Walk Time (s) 5.0

Flash Dont Walk (s) 9.0



Lanes, Volumes, Timings Project First Light - Taunton

53: Route 104 & Route 24 SB Ramp No Action (2022) Alternative AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 141

Lane Group EBL EBT WBT WBR SBL SBR ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s) 54.1 54.1 80.0 12.1 80.0

Actuated g/C Ratio 0.68 0.68 1.00 0.15 1.00

v/c Ratio 0.51 0.20 0.56 0.56 0.04

Control Delay 11.8 8.3 1.0 38.3 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.8 8.3 1.0 38.3 0.0

LOS B A A D A

Approach Delay 11.8 2.6 26.9

Approach LOS B A C

Queue Length 50th (ft) 104 30 0 76 0

Queue Length 95th (ft) #418 m99 0 123 0

Internal Link Dist (ft) 689 976 525

Turn Bay Length (ft) 200

Base Capacity (vph) 1171 1211 1553 478 1743

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.51 0.20 0.56 0.34 0.04

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 25 (31%), Referenced to phase 4:EBTL and 8:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 8.4 Intersection LOS: A

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     53: Route 104 & Route 24 SB Ramp
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 39 492 221 770 143 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 5.0 4.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1790 1792 1553 1912 1743

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1731 1792 1553 1912 1743

Peak-hour factor, PHF 0.88 0.88 0.89 0.89 0.88 0.88

Adj. Flow (vph) 44 559 248 865 162 69

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 603 248 865 162 69

Heavy Vehicles (%) 3% 6% 6% 4% 7% 5%

Turn Type Perm Free Free

Protected Phases 4 8 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 50.1 50.1 80.0 12.1 80.0

Effective Green, g (s) 50.1 50.1 80.0 12.1 80.0

Actuated g/C Ratio 0.63 0.63 1.00 0.15 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1084 1122 1553 289 1743

v/s Ratio Prot 0.14 0.08

v/s Ratio Perm 0.35 c0.56 0.04

v/c Ratio 0.56 0.22 0.56 0.56 0.04

Uniform Delay, d1 8.6 6.5 0.0 31.5 0.0

Progression Factor 1.00 1.07 1.00 1.00 1.00

Incremental Delay, d2 2.1 0.3 1.0 2.5 0.0

Delay (s) 10.6 7.3 1.0 34.0 0.0

Level of Service B A A C A

Approach Delay (s) 10.6 2.4 23.8

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 0.0

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 63 360 107 93 29 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 15 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1826 0 0 1979 1967 1538

Flt Permitted 0.974 0.950

Satd. Flow (perm) 1826 0 0 1979 1967 1538

Link Speed (mph) 35 35 30

Link Distance (ft) 1432 769 456

Travel Time (s) 27.9 15.0 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 1% 5% 4% 19%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 459 0 0 228 33 25

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 63 360 107 93 29 22

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 68 391 122 106 33 25

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 68 613 264

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 68 613 264

tC, single (s) 4.1 6.4 6.4

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 92 92 97

cM capacity (veh/h) 1539 417 735

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 460 227 58

Volume Left 0 122 33

Volume Right 391 0 25

cSH 1700 1539 733

Volume to Capacity 0.27 0.08 0.08

Queue Length 95th (ft) 0 6 6

Control Delay (s) 0.0 4.3 12.5

Lane LOS A B

Approach Delay (s) 0.0 4.3 12.5

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 49 407 82 40 16 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 15 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 2061 1896 0 1930 1711

Flt Permitted 0.995 0.950

Satd. Flow (perm) 0 2061 1896 0 1930 1711

Link Speed (mph) 35 35 30

Link Distance (ft) 663 1432 367

Travel Time (s) 12.9 27.9 8.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 8% 0% 6% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 495 138 0 18 107

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 49 407 82 40 16 94

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 53 442 93 45 18 107

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 93 665 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 93 665 116

tC, single (s) 4.1 6.5 6.3

tC, 2 stage (s)

tF (s) 2.2 3.6 3.4

p0 queue free % 96 96 88

cM capacity (veh/h) 1514 404 923

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 496 139 125

Volume Left 53 0 18

Volume Right 0 45 107

cSH 1514 1700 1080

Volume to Capacity 0.04 0.08 0.12

Queue Length 95th (ft) 3 0 10

Control Delay (s) 1.1 0.0 10.1

Lane LOS A B

Approach Delay (s) 1.1 0.0 10.1

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

2: Galleria Mall Drive South & County Street No Action (2022) Alternative PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 312 133 46 0 0 167 29 70 0 203 150 518

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3390 0 0 0 1693 0 3485 0 0 3460 1599

Flt Permitted 0.969 0.806 0.760

Satd. Flow (perm) 0 3390 0 0 0 1693 0 2849 0 0 2705 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 14 673 589

Link Speed (mph) 30 35 40 40

Link Distance (ft) 352 379 503 527

Travel Time (s) 8.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 2% 0% 0% 10% 0% 3% 0% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 558 0 0 0 180 0 113 0 0 401 589

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.8 31.3 11.3 11.3 11.3

Actuated g/C Ratio 0.31 1.00 0.36 0.36 0.36

v/c Ratio 0.52 0.11 0.11 0.41 0.62

Control Delay 11.1 0.1 7.1 9.0 4.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.1 0.1 7.1 9.0 4.2

LOS B A A A A

Approach Delay 11.1 7.1 6.2

Approach LOS B A A

Queue Length 50th (ft) 34 0 5 22 0

Queue Length 95th (ft) 79 0 16 51 38

Internal Link Dist (ft) 272 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 2881 1693 2849 2705 1599

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.19 0.11 0.04 0.15 0.37

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 31.3

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 7.1 Intersection LOS: A

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 312 133 46 0 0 167 29 70 0 203 150 518

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.99 0.86 1.00 1.00 0.85

Flt Protected 0.97 1.00 0.99 0.97 1.00

Satd. Flow (prot) 3391 1693 3484 3460 1599

Flt Permitted 0.97 1.00 0.81 0.76 1.00

Satd. Flow (perm) 3391 1693 2851 2704 1599

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 355 151 52 0 0 180 33 80 0 231 170 589

RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 375

Lane Group Flow (vph) 0 548 0 0 0 180 0 113 0 0 401 214

Heavy Vehicles (%) 2% 1% 2% 0% 0% 10% 0% 3% 0% 1% 2% 1%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 9.8 31.1 11.3 11.3 11.3

Effective Green, g (s) 9.8 31.1 11.3 11.3 11.3

Actuated g/C Ratio 0.32 1.00 0.36 0.36 0.36

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1069 1693 1036 982 581

v/s Ratio Prot

v/s Ratio Perm 0.16 0.11 0.04 c0.15 0.13

v/c Ratio 0.51 0.11 0.11 0.41 0.37

Uniform Delay, d1 8.7 0.0 6.6 7.4 7.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.0 0.1 0.1

Delay (s) 8.9 0.1 6.6 7.5 7.4

Level of Service A A A A A

Approach Delay (s) 8.9 0.1 6.6 7.5

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 31.1 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 100 8 20 68 76 0 268 311 430 330 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3517 0 1805 1900 1711 0 3200 0 3433 1825 0

Flt Permitted 0.824 0.627 0.950

Satd. Flow (perm) 0 2954 0 1191 1900 1711 0 3200 0 3433 1825 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 86 302 17

Link Speed (mph) 30 30 30 30

Link Distance (ft) 464 429 432 604

Travel Time (s) 10.5 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.93 0.93 0.93

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 199 0 23 77 86 0 658 0 462 445 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 46.0 46.0 0.0 15.0 61.0 0.0

Total Split (%) 22.7% 22.7% 0.0% 22.7% 22.7% 22.7% 41.8% 41.8% 0.0% 13.6% 55.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 41.0 41.0 10.0 56.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.1 9.1 9.1 9.1 11.9 10.1 27.1

Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.26 0.22 0.59

v/c Ratio 0.34 0.10 0.21 0.21 0.63 0.62 0.41

Control Delay 18.3 17.7 18.2 6.7 10.7 22.2 6.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.3 17.7 18.2 6.7 10.7 22.2 6.5

LOS B B B A B C A

Approach Delay 18.3 12.8 10.7 14.5

Approach LOS B B B B

Queue Length 50th (ft) 23 5 17 0 40 56 49

Queue Length 95th (ft) 51 21 48 27 80 #127 105

Internal Link Dist (ft) 384 349 352 524

Turn Bay Length (ft) 260 200 270

Base Capacity (vph) 1292 520 829 796 2896 749 1825

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.15 0.04 0.09 0.11 0.23 0.62 0.24

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 46.2

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 13.5 Intersection LOS: B

Intersection Capacity Utilization 62.8% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 100 8 20 68 76 0 268 311 430 330 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 0.99 1.00 1.00 0.85 0.92 1.00 0.97

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3518 1805 1900 1711 3199 3433 1824

Flt Permitted 0.82 0.63 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2955 1191 1900 1711 3199 3433 1824

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.93 0.93 0.93

Adj. Flow (vph) 76 114 9 23 77 86 0 305 353 462 355 90

RTOR Reduction (vph) 0 3 0 0 0 69 0 224 0 0 7 0

Lane Group Flow (vph) 0 196 0 23 77 17 0 434 0 462 438 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 9.1 9.1 9.1 9.1 12.0 10.1 27.1

Effective Green, g (s) 9.1 9.1 9.1 9.1 12.0 10.1 27.1

Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.26 0.22 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 582 235 374 337 831 751 1070

v/s Ratio Prot 0.04 c0.14 c0.13 0.24

v/s Ratio Perm c0.07 0.02 0.01

v/c Ratio 0.34 0.10 0.21 0.05 0.52 0.62 0.41

Uniform Delay, d1 16.0 15.2 15.5 15.0 14.6 16.3 5.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 0.3 0.1 0.6 1.5 0.3

Delay (s) 16.3 15.4 15.8 15.1 15.2 17.8 5.5

Level of Service B B B B B B A

Approach Delay (s) 16.3 15.4 15.2 11.7

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 13.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 46.2 Sum of lost time (s) 15.0

Intersection Capacity Utilization 62.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1 165 267 1 56 59 268 82 34 412 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 100 0

Storage Lanes 0 1 0 1 0 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1751 1599 0 1719 1495 0 1811 1357 1544 1849 0

Flt Permitted 0.953 0.953 0.991 0.950

Satd. Flow (perm) 0 1751 1599 0 1719 1495 0 1811 1357 1544 1849 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 307

Travel Time (s) 7.4 10.8 13.7 7.0

Confl. Peds. (#/hr) 82

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 100% 1% 5% 100% 8% 13% 2% 19% 13% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 69 188 0 304 64 0 367 92 38 520 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 60 1 165 267 1 56 59 268 82 34 412 51

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 68 1 188 303 1 64 66 301 92 38 463 57

Pedestrians 82

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 7

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 604

pX, platoon unblocked

vC, conflicting volume 1148 1176 574 1161 1112 301 602 393

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1148 1176 574 1161 1112 301 602 393

tC, single (s) 7.1 7.5 6.2 7.1 7.5 6.3 4.2 4.2

tC, 2 stage (s)

tF (s) 3.5 4.9 3.3 3.5 4.9 3.4 2.3 2.3

p0 queue free % 47 99 61 0 99 91 92 97

cM capacity (veh/h) 129 106 485 90 117 725 861 1108

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 69 188 305 64 367 92 38 520

Volume Left 68 0 303 0 66 0 38 0

Volume Right 0 188 0 64 0 92 0 57

cSH 129 485 90 725 861 1700 1108 1700

Volume to Capacity 0.54 0.39 3.39 0.09 0.08 0.05 0.03 0.31

Queue Length 95th (ft) 65 45 Err 7 6 0 3 0

Control Delay (s) 61.8 17.0 Err 10.4 2.5 0.0 8.4 0.0

Lane LOS F C F B A A

Approach Delay (s) 29.1 8272.6 2.0 0.6

Approach LOS D F

Intersection Summary

Average Delay 1859.1

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 258 881 1145 225 2146

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1844 3574 1553 1678 3505

Flt Permitted 0.950

Satd. Flow (perm) 0 1844 3574 1553 1678 3505

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 517 836

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.98 0.98 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 293 899 1168 234 2235

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.4 30.3 62.4 21.5 62.4

Actuated g/C Ratio 1.00 0.49 1.00 0.34 1.00

v/c Ratio 0.16 0.52 0.75 0.41 0.64

Control Delay 0.2 12.4 3.4 19.7 0.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 12.4 3.4 19.7 0.9

LOS A B A B A

Approach Delay 7.3 2.7

Approach LOS A A

Queue Length 50th (ft) 0 110 0 66 0

Queue Length 95th (ft) 0 198 0 147 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1844 2543 1553 854 3489

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.16 0.35 0.75 0.27 0.64

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 62.4

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 4.5 Intersection LOS: A

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 258 881 1145 225 2146

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1844 3574 1553 1678 3505

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1844 3574 1553 1678 3505

Peak-hour factor, PHF 0.92 0.88 0.98 0.98 0.96 0.96

Adj. Flow (vph) 0 293 899 1168 234 2235

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 293 899 1168 234 2235

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 61.9 30.4 61.9 21.5 61.9

Effective Green, g (s) 61.9 30.4 61.9 21.5 61.9

Actuated g/C Ratio 1.00 0.49 1.00 0.35 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1844 1755 1553 583 3505

v/s Ratio Prot 0.25 0.14 0.64

v/s Ratio Perm 0.16 c0.75

v/c Ratio 0.16 0.51 0.75 0.40 0.64

Uniform Delay, d1 0.0 10.7 0.0 15.3 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 3.4 0.2 0.3

Delay (s) 0.2 10.8 3.4 15.5 0.3

Level of Service A B A B A

Approach Delay (s) 0.2 6.6 1.7

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 3.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 61.9 Sum of lost time (s) 0.0

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 255 1295 243 893 1074 384

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2006 2760 1787 3574 3410 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 2006 2760 1787 3574 3410 0

Right Turn on Red No Yes

Satd. Flow (RTOR) 48

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1127

Travel Time (s) 14.1 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.95 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 266 1349 256 940 1535 0

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Detector Phase 3 3 2 1 2 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0

Minimum Split (s) 17.0 13.0 15.0

Total Split (s) 45.0 70.0 25.0 64.0 39.0 0.0

Total Split (%) 41.3% 64.2% 22.9% 58.7% 35.8% 0.0%

Maximum Green (s) 40.0 20.0 34.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0

Minimum Gap (s) 4.0 3.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 38.3 62.0 18.7 57.8 34.1

Actuated g/C Ratio 0.36 0.58 0.18 0.54 0.32

v/c Ratio 0.37 0.84 0.82 0.48 1.36

Control Delay 26.9 23.7 63.4 16.2 198.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 26.9 23.7 63.4 16.2 198.4

LOS C C E B F

Approach Delay 24.2 26.3 198.4

Approach LOS C C F

Queue Length 50th (ft) 134 396 172 205 ~751

Queue Length 95th (ft) 204 512 #295 257 #891

Internal Link Dist (ft) 542 735 1047

Turn Bay Length (ft) 250 100

Base Capacity (vph) 758 1659 338 1992 1128

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.35 0.81 0.76 0.47 1.36

Intersection Summary

Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 106.1

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.36

Intersection Signal Delay: 86.3 Intersection LOS: F

Intersection Capacity Utilization 95.6% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 255 1295 243 893 1074 384

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2006 2760 1787 3574 3408

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2006 2760 1787 3574 3408

Peak-hour factor, PHF 0.96 0.96 0.95 0.95 0.95 0.95

Adj. Flow (vph) 266 1349 256 940 1131 404

RTOR Reduction (vph) 0 0 0 0 33 0

Lane Group Flow (vph) 266 1349 256 940 1502 0

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Actuated Green, G (s) 38.3 62.0 18.7 57.8 34.1

Effective Green, g (s) 38.3 62.0 18.7 57.8 34.1

Actuated g/C Ratio 0.36 0.58 0.18 0.54 0.32

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0

Lane Grp Cap (vph) 724 1613 315 1947 1095

v/s Ratio Prot 0.13 c0.49 0.14 0.26 c0.44

v/s Ratio Perm

v/c Ratio 0.37 0.84 0.81 0.48 1.37

Uniform Delay, d1 25.0 17.9 42.0 14.9 36.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 3.9 14.7 0.3 173.3

Delay (s) 25.4 21.9 56.7 15.2 209.3

Level of Service C C E B F

Approach Delay (s) 22.4 24.1 209.3

Approach LOS C C F

Intersection Summary

HCM Average Control Delay 88.9 HCM Level of Service F

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 106.1 Sum of lost time (s) 10.0

Intersection Capacity Utilization 95.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 359 122 14 390 182 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 15 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1883 0 0 2055 1700 0

Flt Permitted 0.998 0.955

Satd. Flow (perm) 1883 0 0 2055 1700 0

Link Speed (mph) 30 30 30

Link Distance (ft) 667 1519 1352

Travel Time (s) 15.2 34.5 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 15% 1% 2% 11%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 517 0 0 439 218 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 359 122 14 390 182 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 386 131 15 424 207 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 517 906 452

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 517 906 452

tC, single (s) 4.2 6.4 6.3

tC, 2 stage (s)

tF (s) 2.3 3.5 3.4

p0 queue free % 98 31 98

cM capacity (veh/h) 985 302 589

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 517 439 218

Volume Left 0 15 207

Volume Right 131 0 11

cSH 1700 985 310

Volume to Capacity 0.30 0.02 0.70

Queue Length 95th (ft) 0 1 125

Control Delay (s) 0.0 0.5 40.2

Lane LOS A E

Approach Delay (s) 0.0 0.5 40.2

Approach LOS E

Intersection Summary

Average Delay 7.6

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 289 5 16 409 157 5 15 15 202 15 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 14 12 12 13 12 12 13 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2087 0 0 1925 0 0 1837 0 0 1826 0

Flt Permitted 0.991 0.999 0.993 0.964

Satd. Flow (perm) 0 2087 0 0 1925 0 0 1837 0 0 1826 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 686 1551 438 898

Travel Time (s) 15.6 35.3 10.0 20.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.89 0.92 0.92 0.92 0.58 0.58 0.58 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 1% 0% 0% 2% 0% 0% 0% 0% 1% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 401 0 0 633 0 0 61 0 0 312 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 62 289 5 16 409 157 5 15 15 202 15 57

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.92 0.92 0.92 0.58 0.58 0.58 0.88 0.88 0.88

Hourly flow rate (vph) 70 325 6 17 445 171 9 26 26 230 17 65

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 615 330 1105 1117 328 1070 1034 530

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 615 330 1105 1117 328 1070 1034 530

tC, single (s) 4.2 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 99 94 86 96 0 92 88

cM capacity (veh/h) 941 1240 147 191 718 161 214 553

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 400 633 60 311

Volume Left 70 17 9 230

Volume Right 6 171 26 65

cSH 941 1240 262 192

Volume to Capacity 0.07 0.01 0.23 1.62

Queue Length 95th (ft) 6 1 22 515

Control Delay (s) 2.3 0.4 22.8 345.7

Lane LOS A A C F

Approach Delay (s) 2.3 0.4 22.8 345.7

Approach LOS C F

Intersection Summary

Average Delay 78.5

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 62 173 183 884 1241 104

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1745 1516 1736 1900 3502 0

Flt Permitted 0.950 0.136

Satd. Flow (perm) 1745 1516 248 1900 3502 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 53 24

Link Speed (mph) 30 40 40

Link Distance (ft) 504 1127 984

Travel Time (s) 11.5 19.2 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.86 0.93 0.93 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 4% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 72 201 197 951 1401 0

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Detector Phase 4 4 2 2 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0

Total Split (s) 21.0 21.0 40.0 40.0 40.0 0.0

Total Split (%) 34.4% 34.4% 65.6% 65.6% 65.6% 0.0%

Maximum Green (s) 16.0 16.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.9 11.9 35.1 35.1 35.1

Actuated g/C Ratio 0.21 0.21 0.62 0.62 0.62

v/c Ratio 0.20 0.56 1.29 0.81 0.65

Control Delay 19.7 21.1 192.4 17.2 9.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 19.7 21.1 192.4 17.2 9.1

LOS B C F B A

Approach Delay 20.7 47.2 9.1

Approach LOS C D A

Queue Length 50th (ft) 20 44 ~86 197 123

Queue Length 95th (ft) 46 92 #163 #525 234

Internal Link Dist (ft) 424 1047 904

Turn Bay Length (ft)

Base Capacity (vph) 491 464 153 1169 2163

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.15 0.43 1.29 0.81 0.65

Intersection Summary

Area Type: Other

Cycle Length: 61

Actuated Cycle Length: 57

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.29

Intersection Signal Delay: 25.7 Intersection LOS: C

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     9: Mozzone Boulevard & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 62 173 183 884 1241 104

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1745 1516 1736 1900 3504

Flt Permitted 0.95 1.00 0.14 1.00 1.00

Satd. Flow (perm) 1745 1516 248 1900 3504

Peak-hour factor, PHF 0.86 0.86 0.93 0.93 0.96 0.96

Adj. Flow (vph) 72 201 197 951 1293 108

RTOR Reduction (vph) 0 42 0 0 9 0

Lane Group Flow (vph) 72 159 197 951 1392 0

Heavy Vehicles (%) 0% 3% 4% 0% 2% 0%

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 11.9 11.9 35.1 35.1 35.1

Effective Green, g (s) 11.9 11.9 35.1 35.1 35.1

Actuated g/C Ratio 0.21 0.21 0.62 0.62 0.62

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 364 316 153 1170 2158

v/s Ratio Prot 0.04 0.50 0.40

v/s Ratio Perm c0.10 c0.79

v/c Ratio 0.20 0.50 1.29 0.81 0.64

Uniform Delay, d1 18.6 19.9 10.9 8.4 7.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 1.3 169.6 4.4 0.7

Delay (s) 18.9 21.2 180.6 12.8 7.6

Level of Service B C F B A

Approach Delay (s) 20.6 41.6 7.6

Approach LOS C D A

Intersection Summary

HCM Average Control Delay 22.7 HCM Level of Service C

HCM Volume to Capacity ratio 1.09

Actuated Cycle Length (s) 57.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 3 94 17 2 23 47 883 31 15 1245 76

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1775 0 0 1726 1538 0 3585 0 0 3503 0

Flt Permitted 0.992 0.957 0.998 0.999

Satd. Flow (perm) 0 1775 0 0 1726 1538 0 3585 0 0 3503 0

Link Speed (mph) 30 30 40 40

Link Distance (ft) 231 380 984 590

Travel Time (s) 5.3 8.6 16.8 10.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.50 0.50 0.50 0.91 0.91 0.91 0.98 0.98 0.98

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 6% 0% 5% 0% 0% 0% 0% 2% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 128 0 0 38 46 0 1056 0 0 1363 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 19 3 94 17 2 23 47 883 31 15 1245 76

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.50 0.50 0.50 0.91 0.91 0.91 0.98 0.98 0.98

Hourly flow rate (vph) 21 3 104 34 4 46 52 970 34 15 1270 78

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 984 590

pX, platoon unblocked 0.74 0.74 0.74 0.74 0.74 0.74

vC, conflicting volume 1976 2447 674 1863 2469 502 1348 1004

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1621 2256 0 1468 2285 502 775 1004

tC, single (s) 7.5 6.5 6.9 7.6 6.5 7.0 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.6 4.0 3.3 2.2 2.2

p0 queue free % 45 88 87 27 85 91 92 98

cM capacity (veh/h) 39 28 808 46 27 507 631 698

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 129 38 46 537 519 651 713

Volume Left 21 34 0 52 0 15 0

Volume Right 104 0 46 0 34 0 78

cSH 162 43 507 631 1700 698 1700

Volume to Capacity 0.80 0.88 0.09 0.08 0.31 0.02 0.42

Queue Length 95th (ft) 130 87 7 7 0 2 0

Control Delay (s) 82.0 245.7 12.8 2.2 0.0 0.6 0.0

Lane LOS F F B A A

Approach Delay (s) 82.0 118.1 1.1 0.3

Approach LOS F F

Intersection Summary

Average Delay 8.4

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 273 2 232 1 0 1 220 739 0 1 1090 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 11 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 145 0 0 320 0 0 140

Storage Lanes 1 1 0 0 1 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1698 1703 1599 0 1728 0 1745 3574 0 0 3536 1599

Flt Permitted 0.950 0.953 0.976 0.125 0.955

Satd. Flow (perm) 1698 1703 1599 0 1728 0 230 3574 0 0 3377 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 252 4 94

Link Speed (mph) 30 30 40 35

Link Distance (ft) 415 176 590 397

Travel Time (s) 9.4 4.0 10.1 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.25 0.92 0.25 0.90 0.90 0.90 0.98 0.98 0.98

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 0% 1% 0% 100% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 148 151 252 0 8 0 244 821 0 0 1113 268

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Detector Phase 8 8 8 4 4 1 6 2 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 6.0 5.0 5.0 6.0 20.0 20.0 20.0 20.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 30.0 30.0 40.0 12.0 12.0 0.0 40.0 90.0 0.0 50.0 50.0 50.0

Total Split (%) 18.9% 18.9% 25.2% 7.5% 7.5% 0.0% 25.2% 56.6% 0.0% 31.4% 31.4% 31.4%

Maximum Green (s) 24.0 24.0 35.0 6.0 6.0 35.0 84.0 44.0 44.0 44.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 5.0 6.0 6.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min Min Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 17%

Maximum Green (s) 24.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0



Lanes, Volumes, Timings Project First Light - Taunton

11: Erika Drive & County Street (Route 140) No Action (2022) Alternative PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 28

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 13.6 13.6 33.8 5.5 67.1 66.0 46.9 46.9

Actuated g/C Ratio 0.14 0.14 0.35 0.06 0.69 0.68 0.48 0.48

v/c Ratio 0.62 0.63 0.35 0.08 0.65 0.34 0.68 0.33

Control Delay 55.1 55.6 4.6 46.0 23.4 10.0 26.8 16.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 55.1 55.6 4.6 46.0 23.4 10.0 26.8 16.3

LOS E E A D C A C B

Approach Delay 32.1 46.0 13.1 24.7

Approach LOS C D B C

Queue Length 50th (ft) 80 82 0 2 40 72 217 49

Queue Length 95th (ft) 229 232 58 24 237 323 #825 240

Internal Link Dist (ft) 335 96 510 317

Turn Bay Length (ft) 145 320 140

Base Capacity (vph) 446 447 737 117 739 3178 1625 818

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.34 0.34 0.07 0.33 0.26 0.68 0.33

Intersection Summary

Area Type: Other

Cycle Length: 159

Actuated Cycle Length: 97.4

Natural Cycle: 110

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 22.0 Intersection LOS: C

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     11: Erika Drive & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 273 2 232 1 0 1 220 739 0 1 1090 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 12 12 12 12

Total Lost time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 0.93 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1698 1703 1599 1729 1745 3574 3536 1599

Flt Permitted 0.95 0.95 1.00 0.98 0.13 1.00 0.95 1.00

Satd. Flow (perm) 1698 1703 1599 1729 230 3574 3376 1599

Peak-hour factor, PHF 0.92 0.92 0.92 0.25 0.92 0.25 0.90 0.90 0.90 0.98 0.98 0.98

Adj. Flow (vph) 297 2 252 4 0 4 244 821 0 1 1112 268

RTOR Reduction (vph) 0 0 186 0 4 0 0 0 0 0 0 52

Lane Group Flow (vph) 148 151 66 0 4 0 244 821 0 0 1113 216

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 0% 1% 0% 100% 2% 1%

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Actuated Green, G (s) 13.6 13.6 27.4 0.8 66.0 66.0 47.2 47.2

Effective Green, g (s) 13.6 13.6 27.4 0.8 66.0 66.0 47.2 47.2

Actuated g/C Ratio 0.13 0.13 0.26 0.01 0.63 0.63 0.45 0.45

Clearance Time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0

Lane Grp Cap (vph) 221 222 419 13 345 2257 1525 722

v/s Ratio Prot 0.09 c0.09 0.02 c0.00 c0.09 0.23

v/s Ratio Perm 0.02 c0.35 0.33 0.14

v/c Ratio 0.67 0.68 0.16 0.31 0.71 0.36 0.73 0.30

Uniform Delay, d1 43.3 43.4 29.7 51.6 16.5 9.2 23.4 18.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.8 6.7 0.1 4.9 5.3 0.1 1.9 0.3

Delay (s) 49.2 50.0 29.7 56.5 21.9 9.3 25.3 18.5

Level of Service D D C E C A C B

Approach Delay (s) 40.5 56.5 12.2 24.0

Approach LOS D E B C

Intersection Summary

HCM Average Control Delay 22.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 104.5 Sum of lost time (s) 23.1

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



Lanes, Volumes, Timings Project First Light - Taunton

12: Hart Street & County Street (Route 140) No Action (2022) Alternative PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 31

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 157 323 121 150 220 253 608 125 131 893 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 10 12 11 10 10 11 11 10 11 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 260 0 270 195 195 190 190

Storage Lanes 0 1 0 1 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1768 1478 0 1755 1478 1652 3365 0 1668 3446 0

Flt Permitted 0.631 0.566 0.950 0.950

Satd. Flow (perm) 0 1133 1478 0 1016 1478 1652 3365 0 1668 3446 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 355 229 19 2

Link Speed (mph) 30 30 35 35

Link Distance (ft) 706 887 241 279

Travel Time (s) 16.0 20.2 4.7 5.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.96 0.96 0.96 0.94 0.94 0.94 0.97 0.97 0.97

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 2% 2% 4% 1% 2% 2% 1% 1% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 251 355 0 282 229 269 780 0 135 943 0

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Detector Phase 4 4 1 8 8 5 1 6 5 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 6.0 10.0

Minimum Split (s) 12.0 12.0 11.0 12.0 12.0 11.0 11.0 15.0 11.0 15.0

Total Split (s) 35.0 35.0 25.0 35.0 35.0 25.0 25.0 45.0 0.0 25.0 45.0 0.0

Total Split (%) 26.5% 26.5% 18.9% 26.5% 26.5% 18.9% 18.9% 34.1% 0.0% 18.9% 34.1% 0.0%

Maximum Green (s) 30.0 30.0 20.0 30.0 30.0 20.0 20.0 40.0 20.0 40.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min None Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 20%

Maximum Green (s) 23.0

Yellow Time (s) 3.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.6 55.2 30.6 48.5 20.4 39.8 12.8 32.2

Actuated g/C Ratio 0.30 0.54 0.30 0.47 0.20 0.39 0.12 0.31

v/c Ratio 0.74 0.37 0.93 0.28 0.82 0.59 0.65 0.87

Control Delay 50.2 2.5 75.2 3.6 62.1 28.6 59.3 43.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 50.2 2.5 75.2 3.6 62.1 28.6 59.3 43.7

LOS D A E A E C E D

Approach Delay 22.3 43.1 37.2 45.6

Approach LOS C D D D

Queue Length 50th (ft) 137 0 166 0 159 186 80 279

Queue Length 95th (ft) #390 36 #476 50 #434 387 179 #527

Internal Link Dist (ft) 626 807 161 199

Turn Bay Length (ft) 260 270 195 190

Base Capacity (vph) 337 960 303 911 328 1355 331 1370

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.74 0.37 0.93 0.25 0.82 0.58 0.41 0.69

Intersection Summary

Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 102.6

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 38.2 Intersection LOS: D

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     12: Hart Street & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 157 323 121 150 220 253 608 125 131 893 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 12 11 10 10 11 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 0.97 1.00 1.00

Flt Protected 0.98 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 1478 1755 1478 1652 3367 1668 3444

Flt Permitted 0.63 1.00 0.57 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1133 1478 1015 1478 1652 3367 1668 3444

Peak-hour factor, PHF 0.91 0.91 0.91 0.96 0.96 0.96 0.94 0.94 0.94 0.97 0.97 0.97

Adj. Flow (vph) 78 173 355 126 156 229 269 647 133 135 921 22

RTOR Reduction (vph) 0 0 184 0 0 135 0 12 0 0 1 0

Lane Group Flow (vph) 0 251 171 0 282 94 269 768 0 135 942 0

Heavy Vehicles (%) 3% 2% 2% 4% 1% 2% 2% 1% 1% 1% 1% 0%

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Actuated Green, G (s) 30.6 51.0 30.6 43.4 20.4 39.8 12.8 32.2

Effective Green, g (s) 30.6 51.0 30.6 43.4 20.4 39.8 12.8 32.2

Actuated g/C Ratio 0.29 0.48 0.29 0.41 0.19 0.38 0.12 0.30

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 328 712 294 676 319 1267 202 1048

v/s Ratio Prot 0.05 0.02 c0.16 0.23 0.08 c0.27

v/s Ratio Perm 0.22 0.07 c0.28 0.05

v/c Ratio 0.77 0.24 0.96 0.14 0.84 0.61 0.67 0.90

Uniform Delay, d1 34.3 16.1 37.0 19.5 41.2 26.7 44.5 35.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.2 0.1 40.7 0.0 17.3 0.6 6.3 10.0

Delay (s) 43.5 16.1 77.7 19.5 58.5 27.2 50.8 45.2

Level of Service D B E B E C D D

Approach Delay (s) 27.5 51.6 35.3 45.9

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 39.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 105.8 Sum of lost time (s) 22.6

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 283 264 19 337 154 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 13 14 13 10 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1847 1652 2027 1636 1685 1652

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1847 1652 2027 1636 1685 1652

Link Speed (mph) 30 20 20

Link Distance (ft) 352 323 278

Travel Time (s) 8.0 11.0 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.86 0.86 0.86 0.85 0.85

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 0% 2% 0% 15%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 329 307 22 392 181 33

Sign Control Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 283 264 19 337 154 28

Peak Hour Factor 0.86 0.86 0.86 0.86 0.85 0.85

Hourly flow rate (vph) 329 307 22 392 181 33

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total (vph) 329 307 22 392 181 33

Volume Left (vph) 329 0 0 0 181 0

Volume Right (vph) 0 307 0 392 0 0

Hadj (s) 0.22 -0.58 0.00 -0.57 0.50 0.26

Departure Headway (s) 4.8 3.2 5.2 3.2 5.9 5.6

Degree Utilization, x 0.44 0.27 0.03 0.35 0.30 0.05

Capacity (veh/h) 723 1112 639 1114 584 606

Control Delay (s) 11.5 7.4 8.4 7.9 10.2 7.7

Approach Delay (s) 9.5 7.9 9.8

Approach LOS A A A

Intersection Summary

Delay 9.0

HCM Level of Service A

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL2 NBL NBT SBT SBR SEL SER SER2

Lane Configurations

Volume (vph) 10 7 5 264 554 699 4 4 281 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 12 16 16 12 16 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0

Storage Lanes 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25

Satd. Flow (prot) 1800 0 0 0 2091 2109 0 1830 0 0

Flt Permitted 0.971 0.984 0.999

Satd. Flow (perm) 1800 0 0 0 2091 2109 0 1830 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 277 361 514 458

Travel Time (s) 6.3 8.2 11.7 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.50 0.94 0.94 0.94 0.91 0.91 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 2% 1% 2% 0% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 0 0 0 875 772 0 308 0 0

Sign Control Stop Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 115.8% ICU Level of Service H

Analysis Period (min) 15
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Intersection has too many legs for HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 279 176 6 41 164 1 13 511 49 1 531 389

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 10 12 12 15 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2001 0 0 1716 0 0 2041 0 0 1863 1568

Flt Permitted 0.668 0.867 0.983 0.999

Satd. Flow (perm) 0 1377 0 0 1503 0 0 2008 0 0 1861 1568

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 20 20

Link Distance (ft) 888 268 1391 764

Travel Time (s) 20.2 6.1 47.4 26.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 3% 2% 0% 8% 1% 0% 0% 2% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 524 0 0 226 0 0 622 0 0 578 423

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Detector Phase 4 4 3 4 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 4.0 8.0 18.0 18.0 18.0 18.0 18.0

Minimum Split (s) 14.0 14.0 9.0 14.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 32.0 32.0 0.0 20.0 32.0 0.0 42.0 42.0 0.0 42.0 42.0 42.0

Total Split (%) 28.1% 28.1% 0.0% 17.5% 28.1% 0.0% 36.8% 36.8% 0.0% 36.8% 36.8% 36.8%

Maximum Green (s) 26.0 26.0 15.0 26.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0 7.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 18%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.34 0.34 0.45 0.45 0.45

v/c Ratio 1.13 0.45 0.68 0.69 0.60

Control Delay 110.7 25.3 23.5 24.0 21.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 110.7 25.3 23.5 24.0 21.9

LOS F C C C C

Approach Delay 110.7 25.3 23.5 23.1

Approach LOS F C C C

Queue Length 50th (ft) ~275 78 207 192 133

Queue Length 95th (ft) #595 190 #518 #493 329

Internal Link Dist (ft) 808 188 1311 684

Turn Bay Length (ft)

Base Capacity (vph) 463 506 910 843 710

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.13 0.45 0.68 0.69 0.60

Intersection Summary

Area Type: Other

Cycle Length: 114

Actuated Cycle Length: 78

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 42.7 Intersection LOS: D

Intersection Capacity Utilization 92.3% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     15: Washington Street & Broadway (Route 138)
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Lane Group ø2

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 279 176 6 41 164 1 13 511 49 1 531 389

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 15 12 12 10 12 12 15 12 12 12 12

Total Lost time (s) 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.97 0.99 1.00 1.00 1.00

Satd. Flow (prot) 2001 1717 2042 1863 1568

Flt Permitted 0.67 0.87 0.98 1.00 1.00

Satd. Flow (perm) 1378 1504 2009 1861 1568

Peak-hour factor, PHF 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 317 200 7 45 180 1 14 555 53 1 577 423

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 524 0 0 226 0 0 622 0 0 578 423

Heavy Vehicles (%) 2% 0% 0% 3% 2% 0% 8% 1% 0% 0% 2% 3%

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Actuated Green, G (s) 26.2 26.2 35.3 35.3 35.3

Effective Green, g (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.33 0.33 0.44 0.44 0.44

Clearance Time (s) 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 450 491 883 818 689

v/s Ratio Prot

v/s Ratio Perm c0.38 0.15 0.31 c0.31 0.27

v/c Ratio 1.16 0.46 0.70 0.71 0.61

Uniform Delay, d1 27.1 21.4 18.3 18.3 17.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 95.9 0.9 2.6 2.8 1.6

Delay (s) 122.9 22.4 20.8 21.1 18.9

Level of Service F C C C B

Approach Delay (s) 122.9 22.4 20.8 20.2

Approach LOS F C C C

Intersection Summary

HCM Average Control Delay 43.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 80.3 Sum of lost time (s) 18.8

Intersection Capacity Utilization 92.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 1 3 100 0 180 6 577 341 322 900 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 10 12 12 12 13 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1652 0 0 1652 1599 0 1861 1545 0 2104 0

Flt Permitted 0.984 0.950 0.999 0.987

Satd. Flow (perm) 0 1652 0 0 1652 1599 0 1861 1545 0 2104 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 222 827 488 324

Travel Time (s) 5.0 18.8 11.1 7.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.50 0.50 0.90 0.90 0.90 0.92 0.92 0.92 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 33% 0% 2% 0% 1% 0% 2% 8% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 12 0 0 111 200 0 634 371 0 1345 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 118.2% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 3 100 0 180 6 577 341 322 900 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.50 0.50 0.50 0.90 0.90 0.90 0.92 0.92 0.92 0.91 0.91 0.91

Hourly flow rate (vph) 4 2 6 111 0 200 7 627 371 354 989 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 8

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.91 0.91 0.91 0.91 0.91 0.91

vC, conflicting volume 2438 2709 990 2345 2339 627 991 998

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2534 2832 990 2431 2425 538 991 946

tC, single (s) 7.1 6.8 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.3 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 31 65 98 0 100 60 99 47

cM capacity (veh/h) 6 6 302 8 14 495 706 662

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 12 311 634 371 1345

Volume Left 4 111 7 0 354

Volume Right 6 200 0 371 2

cSH 11 23 706 1700 662

Volume to Capacity 1.06 13.63 0.01 0.22 0.53

Queue Length 95th (ft) 54 Err 1 0 80

Control Delay (s) 727.5 Err 0.3 0.0 16.5

Lane LOS F F A C

Approach Delay (s) 727.5 Err 0.2 16.5

Approach LOS F F

Intersection Summary

Average Delay 1175.6

Intersection Capacity Utilization 118.2% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 510 136 118 40 164 32 74 337 50 24 361 557

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 14 12 12 13 12 12 12 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 380 0 0 0 0 0 0

Storage Lanes 1 1 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1698 1671 0 0 1958 0 0 3546 0 0 1826 1546

Flt Permitted 0.950 0.984 0.992 0.651 0.945

Satd. Flow (perm) 1698 1671 0 0 1958 0 0 2327 0 0 1731 1546

Right Turn on Red No Yes Yes No

Satd. Flow (RTOR) 4 11

Link Speed (mph) 30 30 30 30

Link Distance (ft) 533 225 560 488

Travel Time (s) 12.1 5.1 12.7 11.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.95 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 3% 5% 0% 0% 3% 3% 0% 0% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 24%

Lane Group Flow (vph) 408 396 0 0 267 0 0 524 0 0 437 633

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Detector Phase 1 1 2 2 3 8 4 4 1

Switch Phase

Minimum Initial (s) 18.0 18.0 7.0 7.0 6.0 18.0 18.0 18.0 18.0

Minimum Split (s) 24.0 24.0 12.0 12.0 11.0 24.0 24.0 24.0 24.0

Total Split (s) 41.0 41.0 0.0 17.0 17.0 0.0 20.0 61.0 0.0 41.0 41.0 41.0

Total Split (%) 29.3% 29.3% 0.0% 12.1% 12.1% 0.0% 14.3% 43.6% 0.0% 29.3% 29.3% 29.3%

Maximum Green (s) 35.0 35.0 12.0 12.0 15.0 55.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 5.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 15%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 32.6 32.6 12.3 38.5 38.5 76.4

Actuated g/C Ratio 0.31 0.31 0.12 0.37 0.37 0.73

v/c Ratio 0.77 0.76 1.14 0.60 0.68 0.56

Control Delay 44.6 44.2 141.8 30.4 35.2 7.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 44.6 44.2 141.8 30.4 35.2 7.7

LOS D D F C D A

Approach Delay 44.4 141.8 30.4 18.9

Approach LOS D F C B

Queue Length 50th (ft) 226 218 ~190 140 236 127

Queue Length 95th (ft) #606 #587 #510 244 430 208

Internal Link Dist (ft) 453 145 480 408

Turn Bay Length (ft)

Base Capacity (vph) 586 577 235 1267 646 1184

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.70 0.69 1.14 0.41 0.68 0.53

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 104

Natural Cycle: 125

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.14

Intersection Signal Delay: 41.2 Intersection LOS: D

Intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Tremont Street (Route 140) & Washington Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 510 136 118 40 164 32 74 337 50 24 361 557

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 14 12 12 13 12 12 12 11

Total Lost time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 1.00 0.95 0.98 0.98 1.00 0.85

Flt Protected 0.95 0.98 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1698 1672 1957 3545 1826 1546

Flt Permitted 0.95 0.98 0.99 0.65 0.95 1.00

Satd. Flow (perm) 1698 1672 1957 2325 1731 1546

Peak-hour factor, PHF 0.95 0.95 0.95 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 537 143 124 45 186 36 84 383 57 27 410 633

RTOR Reduction (vph) 0 0 0 0 4 0 0 7 0 0 0 0

Lane Group Flow (vph) 408 396 0 0 263 0 0 517 0 0 437 633

Heavy Vehicles (%) 1% 0% 3% 5% 0% 0% 3% 3% 0% 0% 4% 1%

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Actuated Green, G (s) 32.6 32.6 12.3 38.5 38.5 71.1

Effective Green, g (s) 32.6 32.6 12.3 38.5 38.5 71.1

Actuated g/C Ratio 0.31 0.31 0.12 0.36 0.36 0.67

Clearance Time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 522 514 227 844 628 1036

v/s Ratio Prot c0.24 0.24 c0.13 0.19

v/s Ratio Perm 0.22 c0.25 0.22

v/c Ratio 0.78 0.77 1.16 0.61 0.70 0.61

Uniform Delay, d1 33.5 33.4 46.9 27.7 28.8 9.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.9 6.4 110.0 0.9 2.7 0.8

Delay (s) 40.4 39.8 156.9 28.6 31.5 10.5

Level of Service D D F C C B

Approach Delay (s) 40.1 156.9 28.6 19.1

Approach LOS D F C B

Intersection Summary

HCM Average Control Delay 41.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 106.1 Sum of lost time (s) 22.7

Intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 202 750 468 0 0 1105 0 292 106 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 14 12 12 16 12 10 10 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 1 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1787 3539 1535 0 0 1644 0 1773 1463 0 0 0

Flt Permitted 0.950

Satd. Flow (perm) 1787 3539 1535 0 0 1644 0 1773 1463 0 0 0

Right Turn on Red No No Yes No Yes

Satd. Flow (RTOR) 594

Link Speed (mph) 20 20 30 30

Link Distance (ft) 307 858 833 272

Travel Time (s) 10.5 29.3 18.9 6.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.92 0.92 0.93 0.92 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 1% 0% 0% 2% 0% 0% 3% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 222 824 514 0 0 1188 0 332 120 0 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Detector Phase 1 2 1 1 2 2 2

Switch Phase

Minimum Initial (s) 30.0 25.0 25.0

Minimum Split (s) 35.0 30.0 30.0

Total Split (s) 70.0 35.0 70.0 0.0 0.0 0.0 0.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 80.5% 40.2% 80.5% 0.0% 0.0% 0.0% 0.0% 40.2% 40.2% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø3

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 20%

Maximum Green (s) 14.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 9.0

Flash Dont Walk (s) 5.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 69.0 30.3 69.0 76.8 30.3 30.3

Actuated g/C Ratio 0.90 0.39 0.90 1.00 0.39 0.39

v/c Ratio 0.14 0.59 0.37 0.72 0.47 0.21

Control Delay 2.1 21.8 3.2 2.8 21.9 18.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.1 21.8 3.2 2.8 21.9 18.8

LOS A C A A C B

Approach Delay 12.9 21.1

Approach LOS B C

Queue Length 50th (ft) 0 133 0 0 96 31

Queue Length 95th (ft) 47 265 136 0 221 86

Internal Link Dist (ft) 227 778 753 192

Turn Bay Length (ft)

Base Capacity (vph) 1606 1398 1380 1644 700 578

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.14 0.59 0.37 0.72 0.47 0.21

Intersection Summary

Area Type: Other

Cycle Length: 87

Actuated Cycle Length: 76.8

Natural Cycle: 85

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 10.3 Intersection LOS: B

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

Splits and Phases:     18: Cohannet Street & Weir Street
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Lane Group ø3

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 202 750 468 0 0 1105 0 292 106 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 14 12 12 16 12 10 10 12 12 12

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1787 3539 1535 1644 1773 1463

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1787 3539 1535 1644 1773 1463

Peak-hour factor, PHF 0.91 0.91 0.91 0.92 0.92 0.93 0.92 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 222 824 514 0 0 1188 0 332 120 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 222 824 514 0 0 1188 0 332 120 0 0 0

Heavy Vehicles (%) 1% 2% 1% 0% 0% 2% 0% 0% 3% 0% 0% 0%

Parking  (#/hr) 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Actuated Green, G (s) 65.6 30.3 65.6 78.5 30.3 30.3

Effective Green, g (s) 65.6 30.3 65.6 78.5 30.3 30.3

Actuated g/C Ratio 0.84 0.39 0.84 1.00 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 1493 1366 1283 1644 684 565

v/s Ratio Prot 0.12 0.23 0.33 0.19 0.08

v/s Ratio Perm c0.72

v/c Ratio 0.15 0.60 0.40 0.72 0.49 0.21

Uniform Delay, d1 1.2 19.3 1.6 0.0 18.2 16.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.0 0.9 2.8 2.5 0.9

Delay (s) 1.4 21.3 2.5 2.8 20.7 17.0

Level of Service A C A A C B

Approach Delay (s) 12.3 2.8 19.7 0.0

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 78.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 990 609 0 564

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 15 14 12 13

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 3776 1806 0 1484

Flt Permitted 0.950

Satd. Flow (perm) 0 0 3776 1806 0 1484

Link Speed (mph) 20 20 30

Link Distance (ft) 272 272 1391

Travel Time (s) 9.3 9.3 31.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.95 0.95 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 2% 1% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 1042 641 0 600

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 990 609 0 564

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.95 0.95 0.94 0.94

Hourly flow rate (vph) 0 0 1042 641 0 600

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 272

pX, platoon unblocked

vC, conflicting volume 2725 0 0

vC1, stage 1 conf vol 0

vC2, stage 2 conf vol 2725

vCu, unblocked vol 2725 0 0

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 36

cM capacity (veh/h) 16 1091 1623

Direction, Lane # NB 1 NB 2 NB 3 SB 1

Volume Total 521 521 641 600

Volume Left 521 521 0 0

Volume Right 0 0 0 600

cSH 1623 1623 1700 1700

Volume to Capacity 0.64 0.64 0.38 0.35

Queue Length 95th (ft) 126 126 0 0

Control Delay (s) 11.1 11.1 0.0 0.0

Lane LOS B B

Approach Delay (s) 6.9 0.0

Approach LOS

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 37 906 225 423 0 0 0 0 286 25

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 12 13 13 16 12 12 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 1 1 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1436 1737 1769 1794 0 0 0 0 1794 0

Flt Permitted 0.950 0.971

Satd. Flow (perm) 0 0 1436 1737 1769 1794 0 0 0 0 1794 0

Link Speed (mph) 30 20 20 30

Link Distance (ft) 189 272 206 549

Travel Time (s) 4.3 9.3 7.0 12.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.95 0.95 0.95 0.92 0.92 0.92 0.92 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 3% 2% 3% 2% 0% 0% 0% 0% 1% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 38%

Lane Group Flow (vph) 0 0 42 591 600 445 0 0 0 0 341 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 37 906 225 423 0 0 0 0 286 25

Peak Hour Factor 0.92 0.92 0.88 0.95 0.95 0.95 0.92 0.92 0.92 0.92 0.91 0.91

Hourly flow rate (vph) 0 0 42 954 237 445 0 0 0 0 314 27

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1

Volume Total (vph) 42 636 555 445 342

Volume Left (vph) 0 636 318 0 0

Volume Right (vph) 42 0 0 445 27

Hadj (s) -0.55 0.53 0.33 -0.67 -0.03

Departure Headway (s) 5.5 6.2 6.0 3.2 5.8

Degree Utilization, x 0.06 1.09 0.92 0.40 0.55

Capacity (veh/h) 615 578 590 1114 613

Control Delay (s) 8.9 87.6 42.8 7.1 15.6

Approach Delay (s) 8.9 50.5 15.6

Approach LOS A F C

Intersection Summary

Delay 43.7

HCM Level of Service E

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 255 182 0 0 0 0 0 249 808 412 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 12 12 12 12 11 13 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 1 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1974 0 0 0 0 0 0 1416 3583 1823 0

Flt Permitted 0.950

Satd. Flow (perm) 0 1974 0 0 0 0 0 0 1416 3583 1823 0

Link Speed (mph) 30 30 30 20

Link Distance (ft) 540 307 848 206

Travel Time (s) 12.3 7.0 19.3 7.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 3% 0% 0% 0% 0% 0% 1% 1% 4% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 475 0 0 0 0 0 0 283 851 442 0

Sign Control Stop Stop Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 73.0% ICU Level of Service D

Analysis Period (min) 15
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Intersection Sign configuration not allowed in HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 328 249 171 217 13 162 312 100 7 450 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 10 10 12 11 11 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 100 0 180 0 0 300

Storage Lanes 0 0 1 0 1 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2001 0 1685 1741 0 1711 1753 0 0 3249 0

Flt Permitted 0.990 0.160 0.198 0.916

Satd. Flow (perm) 0 1983 0 284 1741 0 357 1753 0 0 2979 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 411 513 428 848

Travel Time (s) 9.3 11.7 9.7 19.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.94 0.94 0.94 0.88 0.88 0.88 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 2% 1% 1% 0% 5% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 673 0 182 245 0 184 469 0 0 613 0

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Detector Phase 4 4 4 4 2 1 2 1 1

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 7.0 7.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 11.0 11.0

Total Split (s) 34.0 34.0 0.0 34.0 34.0 0.0 24.0 48.0 0.0 24.0 24.0 0.0

Total Split (%) 33.7% 33.7% 0.0% 33.7% 33.7% 0.0% 23.8% 47.5% 0.0% 23.8% 23.8% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 19%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 40.4 44.5 20.2

Actuated g/C Ratio 0.34 0.34 0.34 0.45 0.50 0.23

v/c Ratio 1.00 1.90 0.42 0.39 0.54 0.91

Control Delay 68.1 463.0 27.5 26.8 20.3 55.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 68.1 463.0 27.5 26.8 20.3 55.2

LOS E F C C C E

Approach Delay 68.1 213.1 22.1 55.2

Approach LOS E F C E

Queue Length 50th (ft) 326 ~141 91 46 142 157

Queue Length 95th (ft) #704 #325 204 118 323 #336

Internal Link Dist (ft) 331 433 348 768

Turn Bay Length (ft) 100 180

Base Capacity (vph) 671 96 589 466 870 672

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 1.00 1.90 0.42 0.39 0.54 0.91

Intersection Summary

Area Type: Other

Cycle Length: 101

Actuated Cycle Length: 89.6

Natural Cycle: 100

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.90

Intersection Signal Delay: 78.3 Intersection LOS: E

Intersection Capacity Utilization 97.2% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     22: High Street & Winthrop Street (Route 44)
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Lane Group ø9

Pedestrian Calls (#/hr) 15

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 328 249 171 217 13 162 312 100 7 450 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 10 10 12 11 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 0.94 1.00 0.99 1.00 0.96 0.97

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2001 1685 1742 1711 1752 3251

Flt Permitted 0.99 0.16 1.00 0.20 1.00 0.92

Satd. Flow (perm) 1983 284 1742 357 1752 2981

Peak-hour factor, PHF 0.88 0.88 0.88 0.94 0.94 0.94 0.88 0.88 0.88 0.91 0.91 0.91

Adj. Flow (vph) 17 373 283 182 231 14 184 355 114 8 495 110

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 673 0 182 245 0 184 469 0 0 613 0

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 2% 1% 1% 0% 5% 2%

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Actuated Green, G (s) 30.3 30.3 30.3 40.4 44.4 20.2

Effective Green, g (s) 30.3 30.3 30.3 40.4 44.4 20.2

Actuated g/C Ratio 0.33 0.33 0.33 0.44 0.49 0.22

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 657 94 577 457 851 659

v/s Ratio Prot 0.14 0.09 c0.27

v/s Ratio Perm 0.34 c0.64 0.09 c0.21

v/c Ratio 1.02 1.94 0.42 0.40 0.55 0.93

Uniform Delay, d1 30.6 30.6 23.8 25.1 16.5 34.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 41.4 457.7 0.5 2.6 2.6 21.6

Delay (s) 72.0 488.3 24.3 27.7 19.1 56.5

Level of Service E F C C B E

Approach Delay (s) 72.0 222.0 21.5 56.5

Approach LOS E F C E

Intersection Summary

HCM Average Control Delay 81.1 HCM Level of Service F

HCM Volume to Capacity ratio 1.20

Actuated Cycle Length (s) 91.4 Sum of lost time (s) 16.7

Intersection Capacity Utilization 97.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 494 350 0 623 20 355 23 24 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 15 16 12 14 12 12 15 15 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 100 150 0 0 0 50 0 0

Storage Lanes 1 1 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1986 2049 1812 0 1808 0 0 1959 1777 0 0 0

Flt Permitted 0.132 0.955

Satd. Flow (perm) 276 2049 1812 0 1808 0 0 1959 1777 0 0 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 303 12

Link Speed (mph) 30 30 30 30

Link Distance (ft) 858 644 498 420

Travel Time (s) 19.5 14.6 11.3 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.93 0.93 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 1% 0% 12% 1% 2% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 12 561 398 0 692 0 0 429 27 0 0 0

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 3 3 3

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 35.0 35.0 35.0 0.0 35.0 0.0 35.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 39.3% 39.3% 39.3% 0.0% 39.3% 0.0% 39.3% 39.3% 39.3% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 21%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.41

v/c Ratio 0.11 0.67 0.43 0.93 0.53 0.04

Control Delay 19.7 24.2 6.4 44.1 20.8 11.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.7 24.2 6.4 44.1 20.8 11.6

LOS B C A D C B

Approach Delay 16.8 44.1 20.3

Approach LOS B D C

Queue Length 50th (ft) 3 183 24 265 130 4

Queue Length 95th (ft) 18 #433 103 #668 294 23

Internal Link Dist (ft) 778 564 418 340

Turn Bay Length (ft) 100 150 50

Base Capacity (vph) 113 841 922 742 804 736

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.11 0.67 0.43 0.93 0.53 0.04

Intersection Summary

Area Type: Other

Cycle Length: 89

Actuated Cycle Length: 73.8

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 26.5 Intersection LOS: C

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     23: Main Street (Route 140) & Union Street
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Lane Group ø2

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 494 350 0 623 20 355 23 24 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 16 12 14 12 12 15 15 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00

Satd. Flow (prot) 1986 2049 1812 1807 1959 1776

Flt Permitted 0.13 1.00 1.00 1.00 0.96 1.00

Satd. Flow (perm) 276 2049 1812 1807 1959 1776

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.93 0.93 0.88 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 12 561 398 0 670 22 403 26 27 0 0 0

RTOR Reduction (vph) 0 0 183 0 0 0 0 0 7 0 0 0

Lane Group Flow (vph) 12 561 215 0 692 0 0 429 20 0 0 0

Heavy Vehicles (%) 0% 2% 1% 0% 12% 1% 2% 0% 0% 0% 0% 0%

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Actuated Green, G (s) 30.3 30.3 30.3 30.3 30.3 30.3

Effective Green, g (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 110 814 720 718 778 705

v/s Ratio Prot 0.27 c0.38 c0.22 0.01

v/s Ratio Perm 0.04 0.12

v/c Ratio 0.11 0.69 0.30 0.96 0.55 0.03

Uniform Delay, d1 14.5 19.1 15.7 22.5 17.8 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 4.7 1.1 25.8 2.8 0.1

Delay (s) 16.5 23.8 16.8 48.3 20.6 14.1

Level of Service B C B D C B

Approach Delay (s) 20.9 48.3 20.2 0.0

Approach LOS C D C A

Intersection Summary

HCM Average Control Delay 29.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 15.7

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 427 44 372 395 37 364

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1912 0 0 2070 1841 0

Flt Permitted 0.976 0.995

Satd. Flow (perm) 1912 0 0 2070 1841 0

Link Speed (mph) 30 25 30

Link Distance (ft) 308 448 368

Travel Time (s) 7.0 12.2 8.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.93 0.93 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 5% 1% 2% 3% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 535 0 0 825 445 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 101.1% ICU Level of Service G

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 427 44 372 395 37 364

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.93 0.93 0.90 0.90

Hourly flow rate (vph) 485 50 400 425 41 404

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 485 1735 510

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 485 1735 510

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 63 32 28

cM capacity (veh/h) 1083 60 563

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 535 825 446

Volume Left 0 400 41

Volume Right 50 0 404

cSH 1700 1083 318

Volume to Capacity 0.31 0.37 1.40

Queue Length 95th (ft) 0 43 578

Control Delay (s) 0.0 7.6 229.3

Lane LOS A F

Approach Delay (s) 0.0 7.6 229.3

Approach LOS F

Intersection Summary

Average Delay 60.0

Intersection Capacity Utilization 101.1% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 939 43 18 892 11 4 0 1 3 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1931 0 0 1920 0 0 1731 0 0 1685 0

Flt Permitted 0.999 0.957 0.950

Satd. Flow (perm) 0 1931 0 0 1920 0 0 1731 0 0 1685 0

Link Speed (mph) 30 35 30 30

Link Distance (ft) 613 1030 563 383

Travel Time (s) 13.9 20.1 12.8 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.94 0.94 0.94 0.50 0.25 0.92 0.75 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 3% 0% 2% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1069 0 0 980 0 0 9 0 0 4 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 71.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 939 43 18 892 11 4 0 1 3 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.94 0.94 0.94 0.50 0.25 0.92 0.75 0.92 0.92

Hourly flow rate (vph) 1 1021 47 19 949 12 8 0 1 4 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1309

pX, platoon unblocked 0.70 0.70 0.70 0.70 0.70 0.70

vC, conflicting volume 961 1067 2039 2045 1044 2040 2063 955

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 735 1067 2265 2273 1044 2267 2298 727

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 97 60 100 100 80 100 100

cM capacity (veh/h) 620 661 20 28 281 20 27 301

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 1068 980 9 4

Volume Left 1 19 8 4

Volume Right 47 12 1 0

cSH 620 661 23 20

Volume to Capacity 0.00 0.03 0.40 0.20

Queue Length 95th (ft) 0 2 30 15

Control Delay (s) 0.1 0.9 245.7 225.5

Lane LOS A A F F

Approach Delay (s) 0.1 0.9 245.7 225.5

Approach LOS F F

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 71.7% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 117 389 0 0 391 254 41 0 69 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 16 16 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 250 0 0

Storage Lanes 0 0 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2051 0 0 1944 0 0 1986 1777 0 0 0

Flt Permitted 0.989 0.950

Satd. Flow (perm) 0 2051 0 0 1944 0 0 1986 1777 0 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 522 376 353 403

Travel Time (s) 11.9 8.5 8.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 3% 0% 3% 0% 3% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 556 0 0 733 0 0 47 78 0 0 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 76.4% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 117 389 0 0 391 254 41 0 69 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 129 427 0 0 444 289 47 0 78 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 444 427 1273 1129 427 1273 1273 589

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 444 427 1273 1129 427 1273 1273 589

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 89 100 64 100 87 100 100 100

cM capacity (veh/h) 1127 1143 131 182 625 116 150 512

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 556 733 125

Volume Left 129 0 47

Volume Right 0 289 78

cSH 1127 1700 351

Volume to Capacity 0.11 0.43 0.36

Queue Length 95th (ft) 10 0 39

Control Delay (s) 3.0 0.0 24.8

Lane LOS A C

Approach Delay (s) 3.0 0.0 24.8

Approach LOS C

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 76.4% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 298 53 110 323 0 0 0 0 208 0 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 12 12 12 16 16

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 150

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2030 0 0 2012 0 0 0 0 0 2006 1794

Flt Permitted 0.987 0.950

Satd. Flow (perm) 0 2030 0 0 2012 0 0 0 0 0 2006 1794

Link Speed (mph) 30 30 30 30

Link Distance (ft) 611 522 572 384

Travel Time (s) 13.9 11.9 13.0 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.96 0.96 0.90 0.90 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 6% 4% 2% 0% 0% 0% 0% 2% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 365 0 0 481 0 0 0 0 0 236 142

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 298 53 110 323 0 0 0 0 208 0 125

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.96 0.96 0.90 0.90 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Hourly flow rate (vph) 0 310 55 122 359 0 0 0 0 236 0 142

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 359 310 941 941 338 941 914 359

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 359 310 941 941 338 941 914 359

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 90 100 100 100 0 100 79

cM capacity (veh/h) 1211 1239 180 239 709 225 248 685

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 366 481 378

Volume Left 0 122 236

Volume Right 55 0 142

cSH 1700 1239 340

Volume to Capacity 0.22 0.10 1.11

Queue Length 95th (ft) 0 8 363

Control Delay (s) 0.0 2.9 117.9

Lane LOS A F

Approach Delay (s) 0.0 2.9 117.9

Approach LOS F

Intersection Summary

Average Delay 37.5

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 198 150 29 23 192 53 16 82 23 85 147 357

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 16 12 12 13 12 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1930 0 0 2063 0 0 1899 0 0 1939 0

Flt Permitted 0.974 0.996 0.993 0.993

Satd. Flow (perm) 0 1930 0 0 2063 0 0 1899 0 0 1939 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2892 506 542 449

Travel Time (s) 65.7 11.5 12.3 10.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 4% 5% 1% 0% 0% 0% 0% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 428 0 0 304 0 0 137 0 0 647 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 86.2% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 198 150 29 23 192 53 16 82 23 85 147 357

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91

Hourly flow rate (vph) 225 170 33 26 218 60 18 93 26 93 162 392

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 278 203 1411 968 187 1010 954 248

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 278 203 1411 968 187 1010 954 248

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 83 98 4 55 97 22 23 51

cM capacity (veh/h) 1290 1351 19 207 860 119 209 793

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 428 305 138 647

Volume Left 225 26 18 93

Volume Right 33 60 26 392

cSH 1290 1351 96 316

Volume to Capacity 0.17 0.02 1.44 2.05

Queue Length 95th (ft) 16 1 257 1166

Control Delay (s) 5.2 0.8 326.5 509.9

Lane LOS A A F F

Approach Delay (s) 5.2 0.8 326.5 509.9

Approach LOS F F

Intersection Summary

Average Delay 248.6

Intersection Capacity Utilization 86.2% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 159 51 45 214 291 39 104 22 217 123 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1837 0 0 1742 0 0 1843 0 0 1791 0

Flt Permitted 0.998 0.996 0.988 0.970

Satd. Flow (perm) 0 1837 0 0 1742 0 0 1843 0 0 1791 0

Link Speed (mph) 30 20 30 20

Link Distance (ft) 1273 2892 339 1519

Travel Time (s) 28.9 98.6 7.7 51.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.93 0.93 0.93 0.88 0.88 0.88 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 1% 1% 0% 0% 0% 3% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 250 0 0 591 0 0 187 0 0 382 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 84.8% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 10 159 51 45 214 291 39 104 22 217 123 8

Peak Hour Factor 0.88 0.88 0.88 0.93 0.93 0.93 0.88 0.88 0.88 0.91 0.91 0.91

Hourly flow rate (vph) 11 181 58 48 230 313 44 118 25 238 135 9

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 250 591 188 382

Volume Left (vph) 11 48 44 238

Volume Right (vph) 58 313 25 9

Hadj (s) -0.13 -0.29 -0.03 0.15

Departure Headway (s) 7.4 6.5 7.8 7.3

Degree Utilization, x 0.51 1.07 0.41 0.78

Capacity (veh/h) 451 542 421 480

Control Delay (s) 17.9 84.3 16.1 31.4

Approach Delay (s) 17.9 84.3 16.1 31.4

Approach LOS C F C D

Intersection Summary

Delay 49.1

HCM Level of Service E

Intersection Capacity Utilization 84.8% ICU Level of Service E

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 243 8 177 208 8 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1728 0 1745 0 0 1842

Flt Permitted 0.954 0.997

Satd. Flow (perm) 1728 0 1745 0 0 1842

Link Speed (mph) 30 30 30

Link Distance (ft) 1273 279 1352

Travel Time (s) 28.9 6.3 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.94 0.94 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 2% 0% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 270 0 409 0 0 151

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 42.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 243 8 177 208 8 125

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.94 0.94 0.88 0.88

Hourly flow rate (vph) 261 9 188 221 9 142

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 459 299 410

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 459 299 410

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 53 99 99

cM capacity (veh/h) 557 745 1160

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 270 410 151

Volume Left 261 0 9

Volume Right 9 221 0

cSH 562 1700 1160

Volume to Capacity 0.48 0.24 0.01

Queue Length 95th (ft) 65 0 1

Control Delay (s) 17.2 0.0 0.6

Lane LOS C A

Approach Delay (s) 17.2 0.0 0.6

Approach LOS C

Intersection Summary

Average Delay 5.7

Intersection Capacity Utilization 42.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 174 131 299 68 127 417

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1873 1838 0 1879 0

Flt Permitted 0.972 0.988

Satd. Flow (perm) 0 1873 1838 0 1879 0

Link Speed (mph) 30 30 30

Link Distance (ft) 294 540 827

Travel Time (s) 6.7 12.3 18.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.90 0.90 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 1% 0% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 343 408 0 579 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 79.1% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 174 131 299 68 127 417

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.90 0.90 0.94 0.94

Hourly flow rate (vph) 196 147 332 76 135 444

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 408 908 370

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 408 908 370

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 83 47 35

cM capacity (veh/h) 1156 253 678

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 343 408 579

Volume Left 196 0 135

Volume Right 0 76 444

cSH 1156 1700 487

Volume to Capacity 0.17 0.24 1.19

Queue Length 95th (ft) 15 0 539

Control Delay (s) 5.7 0.0 130.7

Lane LOS A F

Approach Delay (s) 5.7 0.0 130.7

Approach LOS F

Intersection Summary

Average Delay 58.4

Intersection Capacity Utilization 79.1% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 200 433 125 0 339 51 93 84 1 21 73 154

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2066 0 0 1890 0 0 1770 0 0 1723 0

Flt Permitted 0.987 0.974 0.996

Satd. Flow (perm) 0 2066 0 0 1890 0 0 1770 0 0 1723 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 555 821 422 619

Travel Time (s) 12.6 18.7 9.6 14.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.93 0.92 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 2% 0% 2% 2% 1% 1% 0% 0% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 815 0 0 443 0 0 202 0 0 282 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 99.8% ICU Level of Service F

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 200 433 125 0 339 51 93 84 1 21 73 154

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.92 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 215 466 134 0 385 58 106 95 1 24 83 175

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 821

pX, platoon unblocked

vC, conflicting volume 443 600 1594 1406 533 1426 1444 414

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 443 600 1594 1406 533 1426 1444 414

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 81 100 0 16 100 18 23 73

cM capacity (veh/h) 1122 987 20 113 551 29 108 640

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 815 443 202 282

Volume Left 215 0 106 24

Volume Right 134 58 1 175

cSH 1122 987 33 151

Volume to Capacity 0.19 0.00 6.07 1.87

Queue Length 95th (ft) 18 0 Err 533

Control Delay (s) 4.3 0.0 Err 465.3

Lane LOS A F F

Approach Delay (s) 4.3 0.0 Err 465.3

Approach LOS F F

Intersection Summary

Average Delay 1238.1

Intersection Capacity Utilization 99.8% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Lane Configurations

Volume (vph) 12 611 558 376 446 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 11 10 13 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 175 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1877 1801 1478 1851 0

Flt Permitted 0.987 0.952

Satd. Flow (perm) 0 1854 1801 1478 1851 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 412

Link Speed (mph) 30 30 30

Link Distance (ft) 332 441 821

Travel Time (s) 7.5 10.0 18.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.89 0.89 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 9% 1% 2% 2% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 648 627 422 497 0

Turn Type Perm Perm

Protected Phases 1 1 2 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 17.0

Total Split (s) 40.0 40.0 40.0 40.0 25.0 0.0 17.0

Total Split (%) 48.8% 48.8% 48.8% 48.8% 30.5% 0.0% 21%

Maximum Green (s) 35.0 35.0 35.0 35.0 20.0 14.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 4.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None

Walk Time (s) 10.0

Flash Dont Walk (s) 4.0
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Pedestrian Calls (#/hr) 10

Act Effct Green (s) 32.3 32.3 32.3 20.4

Actuated g/C Ratio 0.49 0.49 0.49 0.31

v/c Ratio 0.71 0.71 0.45 0.86

Control Delay 19.7 19.8 3.4 41.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 19.7 19.8 3.4 41.7

LOS B B A D

Approach Delay 19.7 13.2 41.7

Approach LOS B B D

Queue Length 50th (ft) 166 160 2 184

Queue Length 95th (ft) #474 #452 52 #477

Internal Link Dist (ft) 252 361 741

Turn Bay Length (ft) 175

Base Capacity (vph) 1007 979 991 575

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.64 0.64 0.43 0.86

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 65.6

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 21.6 Intersection LOS: C

Intersection Capacity Utilization 74.9% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     33: County Street (Route 140) & Gordon Owen Parkway
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 12 611 558 376 446 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 13 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 1877 1801 1478 1851

Flt Permitted 0.99 1.00 1.00 0.95

Satd. Flow (perm) 1854 1801 1478 1851

Peak-hour factor, PHF 0.96 0.96 0.89 0.89 0.90 0.90

Adj. Flow (vph) 12 636 627 422 496 1

RTOR Reduction (vph) 0 0 0 216 0 0

Lane Group Flow (vph) 0 648 627 206 497 0

Heavy Vehicles (%) 9% 1% 2% 2% 1% 0%

Turn Type Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1

Actuated Green, G (s) 32.3 32.3 32.3 20.4

Effective Green, g (s) 32.3 32.3 32.3 20.4

Actuated g/C Ratio 0.48 0.48 0.48 0.30

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 882 857 703 556

v/s Ratio Prot 0.35 c0.27

v/s Ratio Perm c0.35 0.14

v/c Ratio 0.73 0.73 0.29 0.89

Uniform Delay, d1 14.3 14.3 10.8 22.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.4 3.5 0.3 17.0

Delay (s) 17.8 17.8 11.2 39.7

Level of Service B B B D

Approach Delay (s) 17.8 15.1 39.7

Approach LOS B B D

Intersection Summary

HCM Average Control Delay 21.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 67.9 Sum of lost time (s) 15.2

Intersection Capacity Utilization 74.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



Lanes, Volumes, Timings Project First Light - Taunton

34: Dean Street (Route 44) & Longmeadow Road No Action (2022) Alternative PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 94

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 881 176 390 917 248 29 300 310 149 373 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 11 12 12 12 12 12 12 15 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 115 300 135 300 25 75 25 0

Storage Lanes 1 1 1 1 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1685 3485 0 1728 3453 0 1805 1881 1615 1736 2056 0

Flt Permitted 0.950 0.950 0.138 0.290

Satd. Flow (perm) 1685 3485 0 1728 3453 0 262 1881 1615 530 2056 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 20 29 165 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 694 783 720 476

Travel Time (s) 15.8 17.8 16.4 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 1% 1% 2% 0% 1% 0% 4% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 12 1149 0 424 1267 0 33 341 352 169 446 0

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Detector Phase 1 6 5 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 8.0 12.0 8.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 40.0 0.0 25.0 40.0 0.0 34.0 34.0 34.0 34.0 34.0 0.0

Total Split (%) 20.8% 33.3% 0.0% 20.8% 33.3% 0.0% 28.3% 28.3% 28.3% 28.3% 28.3% 0.0%

Maximum Green (s) 21.0 36.0 21.0 36.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None Max None Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 18%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 8.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 6.4 36.2 21.1 59.3 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.06 0.35 0.20 0.57 0.29 0.29 0.29 0.29 0.29

v/c Ratio 0.12 0.93 1.20 0.63 0.43 0.62 0.60 1.09 0.74

Control Delay 50.8 46.3 150.4 18.6 52.9 38.7 21.9 135.0 42.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 50.8 46.3 150.4 18.6 52.9 38.7 21.9 135.0 42.6

LOS D D F B D D C F D

Approach Delay 46.3 51.6 31.2 68.0

Approach LOS D D C E

Queue Length 50th (ft) 7 350 ~318 228 17 182 96 ~117 248

Queue Length 95th (ft) 29 #658 #641 #567 #68 341 229 #299 #487

Internal Link Dist (ft) 614 703 640 396

Turn Bay Length (ft) 115 135 25 75 25

Base Capacity (vph) 345 1236 354 1997 76 550 589 155 602

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.03 0.93 1.20 0.63 0.43 0.62 0.60 1.09 0.74

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 103.2

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.20

Intersection Signal Delay: 49.0 Intersection LOS: D

Intersection Capacity Utilization 92.4% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     34: Dean Street (Route 44) & Longmeadow Road
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 881 176 390 917 248 29 300 310 149 373 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 12 11 12 12 12 12 12 12 15 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1685 3485 1728 3453 1805 1881 1615 1736 2055

Flt Permitted 0.95 1.00 0.95 1.00 0.14 1.00 1.00 0.29 1.00

Satd. Flow (perm) 1685 3485 1728 3453 262 1881 1615 531 2055

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 12 958 191 424 997 270 33 341 352 169 424 22

RTOR Reduction (vph) 0 13 0 0 13 0 0 0 119 0 1 0

Lane Group Flow (vph) 12 1136 0 424 1254 0 33 341 233 169 445 0

Heavy Vehicles (%) 0% 1% 1% 1% 1% 2% 0% 1% 0% 4% 1% 0%

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Actuated Green, G (s) 1.4 39.6 21.1 59.3 30.2 30.2 30.2 30.2 30.2

Effective Green, g (s) 1.4 39.6 21.1 59.3 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.01 0.36 0.19 0.54 0.28 0.28 0.28 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 22 1266 335 1879 73 521 447 147 569

v/s Ratio Prot 0.01 c0.33 c0.25 0.36 0.18 0.22

v/s Ratio Perm 0.13 0.14 c0.32

v/c Ratio 0.55 0.90 1.27 0.67 0.45 0.65 0.52 1.15 0.78

Uniform Delay, d1 53.5 32.8 44.0 17.8 32.6 34.8 33.3 39.4 36.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 24.9 10.2 141.2 1.9 4.4 3.0 1.1 120.1 6.9

Delay (s) 78.3 43.0 185.2 19.7 37.0 37.7 34.4 159.5 43.2

Level of Service E D F B D D C F D

Approach Delay (s) 43.3 61.2 36.1 75.2

Approach LOS D E D E

Intersection Summary

HCM Average Control Delay 53.9 HCM Level of Service D

HCM Volume to Capacity ratio 1.07

Actuated Cycle Length (s) 109.0 Sum of lost time (s) 18.1

Intersection Capacity Utilization 92.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 23 89 13 650 21 104 98 12 15 151 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 150 0 150 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1736 1667 0 1805 1855 0 0 1815 0 0 1762 0

Flt Permitted 0.113 0.676 0.514 0.977

Satd. Flow (perm) 206 1667 0 1284 1855 0 0 956 0 0 1727 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 101 2 3 33

Link Speed (mph) 30 30 30 30

Link Distance (ft) 682 771 671 608

Travel Time (s) 15.5 17.5 15.3 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 2% 0% 0% 2% 0% 3% 0% 0% 0% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 93 127 0 14 730 0 0 238 0 0 327 0

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Detector Phase 2 1 2 1 1 3 3 3 3

Switch Phase

Minimum Initial (s) 4.0 10.0 10.0 20.0 20.0 20.0 20.0

Minimum Split (s) 9.0 15.0 15.0 25.0 25.0 25.0 25.0

Total Split (s) 17.0 57.0 0.0 40.0 40.0 0.0 30.0 30.0 0.0 30.0 30.0 0.0

Total Split (%) 16.2% 54.3% 0.0% 38.1% 38.1% 0.0% 28.6% 28.6% 0.0% 28.6% 28.6% 0.0%

Maximum Green (s) 12.0 35.0 35.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)



Lanes, Volumes, Timings Project First Light - Taunton

35: Winthrop Street & Highland Street No Action (2022) Alternative PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 100

Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 18.0

Total Split (s) 18.0

Total Split (%) 17%

Maximum Green (s) 15.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 43.1 48.2 35.4 35.4 25.3 25.3

Actuated g/C Ratio 0.50 0.56 0.41 0.41 0.29 0.29

v/c Ratio 0.39 0.13 0.03 0.96 0.85 0.62

Control Delay 26.2 4.0 19.0 51.9 57.7 31.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 26.2 4.0 19.0 51.9 57.7 31.4

LOS C A B D E C

Approach Delay 13.4 51.2 57.7 31.4

Approach LOS B D E C

Queue Length 50th (ft) 20 5 4 339 110 126

Queue Length 95th (ft) 59 37 21 #820 #328 #283

Internal Link Dist (ft) 602 691 591 528

Turn Bay Length (ft) 150 150

Base Capacity (vph) 328 1052 525 759 281 527

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.28 0.12 0.03 0.96 0.85 0.62

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 86.5

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 42.6 Intersection LOS: D

Intersection Capacity Utilization 90.0% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     35: Winthrop Street & Highland Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 23 89 13 650 21 104 98 12 15 151 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 1.00 0.99 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.98 1.00

Satd. Flow (prot) 1736 1667 1805 1855 1815 1763

Flt Permitted 0.11 1.00 0.68 1.00 0.51 0.98

Satd. Flow (perm) 207 1667 1284 1855 955 1728

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90 0.88 0.88 0.88

Adj. Flow (vph) 93 26 101 14 707 23 116 109 13 17 172 138

RTOR Reduction (vph) 0 46 0 0 1 0 0 2 0 0 24 0

Lane Group Flow (vph) 93 81 0 14 729 0 0 236 0 0 303 0

Heavy Vehicles (%) 4% 2% 0% 0% 2% 0% 3% 0% 0% 0% 1% 2%

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Actuated Green, G (s) 43.1 48.1 35.3 35.3 25.2 25.2

Effective Green, g (s) 43.1 48.1 35.3 35.3 25.2 25.2

Actuated g/C Ratio 0.49 0.54 0.40 0.40 0.28 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0

Lane Grp Cap (vph) 235 903 510 737 271 490

v/s Ratio Prot c0.03 0.05 c0.39

v/s Ratio Perm 0.16 0.01 c0.25 0.18

v/c Ratio 0.40 0.09 0.03 0.99 0.87 0.62

Uniform Delay, d1 35.1 9.8 16.3 26.6 30.2 27.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.1 0.1 30.4 25.4 2.7

Delay (s) 36.6 9.9 16.4 56.9 55.6 30.3

Level of Service D A B E E C

Approach Delay (s) 21.2 56.2 55.6 30.3

Approach LOS C E E C

Intersection Summary

HCM Average Control Delay 45.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 88.8 Sum of lost time (s) 20.5

Intersection Capacity Utilization 90.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 54 110 857 89 191 664

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2046 1777 3480 0 0 3527

Flt Permitted 0.950 0.989

Satd. Flow (perm) 2046 1777 3480 0 0 3527

Link Speed (mph) 30 40 40

Link Distance (ft) 489 1115 542

Travel Time (s) 11.1 19.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.96 0.96 0.97 0.97

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 2% 5% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 61 125 986 0 0 882

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 63.8% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 54 110 857 89 191 664

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.96 0.96 0.97 0.97

Hourly flow rate (vph) 61 125 893 93 197 685

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1675 493 893

vC1, stage 1 conf vol 939

vC2, stage 2 conf vol 736

vCu, unblocked vol 1675 493 893

tC, single (s) 6.8 7.0 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 74 76 74

cM capacity (veh/h) 239 519 755

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 186 595 390 425 456

Volume Left 61 0 0 197 0

Volume Right 125 0 93 0 0

cSH 726 1700 1700 755 1700

Volume to Capacity 0.26 0.35 0.23 0.26 0.27

Queue Length 95th (ft) 26 0 0 26 0

Control Delay (s) 17.8 0.0 0.0 7.1 0.0

Lane LOS C A

Approach Delay (s) 17.8 0.0 3.4

Approach LOS C

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 63.8% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 305 206 95 642 604 115

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2006 1777 0 3522 3494 0

Flt Permitted 0.950 0.994

Satd. Flow (perm) 2006 1777 0 3522 3494 0

Link Speed (mph) 30 30 40

Link Distance (ft) 516 240 1115

Travel Time (s) 11.7 5.5 19.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.95 0.95 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 1% 2% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 347 234 0 776 765 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 305 206 95 642 604 115

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.95 0.95 0.94 0.94

Hourly flow rate (vph) 347 234 100 676 643 122

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1242 382 643

vC1, stage 1 conf vol 704

vC2, stage 2 conf vol 538

vCu, unblocked vol 1242 382 643

tC, single (s) 6.8 7.0 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 2 62 89

cM capacity (veh/h) 354 613 945

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 581 325 451 428 337

Volume Left 347 100 0 0 0

Volume Right 234 0 0 0 122

cSH 552 945 1700 1700 1700

Volume to Capacity 1.05 0.11 0.27 0.25 0.20

Queue Length 95th (ft) 416 9 0 0 0

Control Delay (s) 79.9 3.6 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 79.9 1.5 0.0

Approach LOS F

Intersection Summary

Average Delay 22.4

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 105 224 33 38 219 82 29 176 39 91 466 255

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1793 0 0 1802 0 0 1814 0 0 1737 0

Flt Permitted 0.738 0.933 0.881 0.929

Satd. Flow (perm) 0 1342 0 0 1692 0 0 1608 0 0 1624 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 29 17 42

Link Speed (mph) 30 30 30 30

Link Distance (ft) 548 563 860 661

Travel Time (s) 12.5 12.8 19.5 15.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.89 0.89 0.89 0.88 0.88 0.88 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 2% 3% 6% 1% 0% 0% 2% 3% 3% 5% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 412 0 0 381 0 0 277 0 0 913 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0

Total Split (%) 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0%

Maximum Green (s) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 21.6 21.6 31.4 31.4

Actuated g/C Ratio 0.35 0.35 0.51 0.51

v/c Ratio 0.86 0.62 0.33 1.07

Control Delay 35.4 19.2 11.2 70.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 35.4 19.2 11.2 70.7

LOS D B B E

Approach Delay 35.4 19.2 11.2 70.7

Approach LOS D B B E

Queue Length 50th (ft) 133 103 52 ~380

Queue Length 95th (ft) 225 172 122 #694

Internal Link Dist (ft) 468 483 780 581

Turn Bay Length (ft)

Base Capacity (vph) 693 883 834 854

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.59 0.43 0.33 1.07

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 61.1

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.07

Intersection Signal Delay: 45.2 Intersection LOS: D

Intersection Capacity Utilization 105.5% ICU Level of Service G

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     39: Route 79 & Route 18
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 105 224 33 38 219 82 29 176 39 91 466 255

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.97 0.98 0.96

Flt Protected 0.99 0.99 0.99 0.99

Satd. Flow (prot) 1791 1804 1813 1737

Flt Permitted 0.74 0.93 0.88 0.93

Satd. Flow (perm) 1342 1693 1607 1623

Peak-hour factor, PHF 0.88 0.88 0.88 0.89 0.89 0.89 0.88 0.88 0.88 0.89 0.89 0.89

Adj. Flow (vph) 119 255 38 43 246 92 33 200 44 102 524 287

RTOR Reduction (vph) 0 6 0 0 19 0 0 8 0 0 20 0

Lane Group Flow (vph) 0 406 0 0 362 0 0 269 0 0 893 0

Heavy Vehicles (%) 6% 2% 3% 6% 1% 0% 0% 2% 3% 3% 5% 3%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.6 21.6 31.3 31.3

Effective Green, g (s) 21.6 21.6 31.3 31.3

Actuated g/C Ratio 0.35 0.35 0.51 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 476 600 826 834

v/s Ratio Prot

v/s Ratio Perm c0.30 0.21 0.17 c0.55

v/c Ratio 0.85 0.60 0.33 1.07

Uniform Delay, d1 18.2 16.1 8.6 14.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.8 1.7 0.2 51.7

Delay (s) 32.0 17.9 8.9 66.5

Level of Service C B A E

Approach Delay (s) 32.0 17.9 8.9 66.5

Approach LOS C B A E

Intersection Summary

HCM Average Control Delay 41.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 60.9 Sum of lost time (s) 8.0

Intersection Capacity Utilization 105.5% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 75 3 29 22 12 3 19 339 5 4 642 128

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 16 12 10 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1692 1760 0 1618 0 0 1796 0 0 1790 0

Flt Permitted 0.954 0.971 0.997

Satd. Flow (perm) 0 1692 1760 0 1618 0 0 1796 0 0 1790 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 340 444 1082 984

Travel Time (s) 7.7 10.1 24.6 22.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.96 0.96 0.96 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 4% 5% 0% 33% 11% 5% 0% 25% 4% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 88 33 0 42 0 0 378 0 0 880 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 75 3 29 22 12 3 19 339 5 4 642 128

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.96 0.96 0.96 0.88 0.88 0.88

Hourly flow rate (vph) 85 3 33 25 14 3 20 353 5 5 730 145

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1217 1209 802 1208 1279 356 875 358

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1217 1209 802 1208 1279 356 875 358

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.5 4.2 4.3

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.6 2.3 2.4

p0 queue free % 41 98 91 82 92 99 97 100

cM capacity (veh/h) 145 179 381 138 162 624 735 1084

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 122 42 378 880

Volume Left 85 25 20 5

Volume Right 33 3 5 145

cSH 200 156 735 1084

Volume to Capacity 0.61 0.27 0.03 0.00

Queue Length 95th (ft) 86 26 2 0

Control Delay (s) 49.3 36.5 0.8 0.1

Lane LOS E E A A

Approach Delay (s) 49.3 36.5 0.8 0.1

Approach LOS E E

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 30 96 597 210 12 482

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 11 12 12 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1810 1794 1700 0 0 3387

Flt Permitted 0.950 0.999

Satd. Flow (perm) 1810 1794 1700 0 0 3387

Link Speed (mph) 30 30 30

Link Distance (ft) 562 921 599

Travel Time (s) 12.8 20.9 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.96 0.96 0.98 0.98

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 2% 4% 5% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 109 841 0 0 504

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 30 96 597 210 12 482

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.96 0.96 0.98 0.98

Hourly flow rate (vph) 34 109 622 219 12 492

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1002 731 622

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1002 731 622

tC, single (s) 7.1 6.9 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 84 70 99

cM capacity (veh/h) 218 364 969

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 143 841 176 328

Volume Left 34 0 12 0

Volume Right 109 219 0 0

cSH 478 1700 969 1700

Volume to Capacity 0.30 0.49 0.01 0.19

Queue Length 95th (ft) 31 0 1 0

Control Delay (s) 20.4 0.0 0.7 0.0

Lane LOS C A

Approach Delay (s) 20.4 0.0 0.3

Approach LOS C

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 237 483 69 570 380 132

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 11 11 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1967 1777 0 1771 1783 1561

Flt Permitted 0.950 0.995

Satd. Flow (perm) 1967 1777 0 1771 1783 1561

Link Speed (mph) 30 30 30

Link Distance (ft) 595 770 921

Travel Time (s) 13.5 17.5 20.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.90 0.90 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 3% 5% 3% 3% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 269 549 0 710 432 150

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

42: 495 SB Ramp & Route 18 No Action (2022) Alternative PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 116

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 237 483 69 570 380 132

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.90 0.90 0.88 0.88

Hourly flow rate (vph) 269 549 77 633 432 150

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1218 432 432

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1218 432 432

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 12 93

cM capacity (veh/h) 184 622 1112

Direction, Lane # EB 1 NB 1 SB 1 SB 2

Volume Total 818 710 432 150

Volume Left 269 77 0 0

Volume Right 549 0 0 150

cSH 406 1112 1700 1700

Volume to Capacity 2.02 0.07 0.25 0.09

Queue Length 95th (ft) 1424 6 0 0

Control Delay (s) 488.4 1.7 0.0 0.0

Lane LOS F A

Approach Delay (s) 488.4 1.7 0.0

Approach LOS F

Intersection Summary

Average Delay 190.0

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 70 1146 693 600 1 176

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 13 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1898 1756 0 2046 1777

Flt Permitted 0.997 0.950

Satd. Flow (perm) 0 1898 1756 0 2046 1777

Link Speed (mph) 50 50 30

Link Distance (ft) 833 581 538

Travel Time (s) 11.4 7.9 12.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 3% 2% 8% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1307 1405 0 1 200

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 127.6% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 70 1146 693 600 1 176

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 75 1232 753 652 1 200

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 753 2462 1079

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 753 2462 1079

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 91 96 24

cM capacity (veh/h) 843 31 264

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 1308 1405 201

Volume Left 75 0 1

Volume Right 0 652 200

cSH 843 1700 266

Volume to Capacity 0.09 0.83 0.76

Queue Length 95th (ft) 7 0 139

Control Delay (s) 3.5 0.0 51.8

Lane LOS A F

Approach Delay (s) 3.5 0.0 51.8

Approach LOS F

Intersection Summary

Average Delay 5.2

Intersection Capacity Utilization 127.6% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 652 363 16 853 102 564

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 13 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1832 0 0 1924 1986 1743

Flt Permitted 0.999 0.950

Satd. Flow (perm) 1832 0 0 1924 1986 1743

Link Speed (mph) 50 50 30

Link Distance (ft) 690 833 502

Travel Time (s) 9.4 11.4 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.97 0.97 0.93 0.93

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 0% 2% 3% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 1091 0 0 895 110 606

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 98.0% ICU Level of Service F

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 652 363 16 853 102 564

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.97 0.97 0.93 0.93

Hourly flow rate (vph) 701 390 16 879 110 606

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 701 1809 896

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 701 1809 896

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 0 0

cM capacity (veh/h) 905 85 335

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 1091 896 716

Volume Left 0 16 110

Volume Right 390 0 606

cSH 1700 905 306

Volume to Capacity 0.64 0.02 2.34

Queue Length 95th (ft) 0 1 1400

Control Delay (s) 0.0 0.5 638.4

Lane LOS A F

Approach Delay (s) 0.0 0.5 638.4

Approach LOS F

Intersection Summary

Average Delay 169.3

Intersection Capacity Utilization 98.0% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 997 22 13 842 18 8 2 15 30 2 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 13 12 12 12 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1855 0 0 1918 0 0 1647 0 0 1554 0

Flt Permitted 0.997 0.999 0.984 0.990

Satd. Flow (perm) 0 1855 0 0 1918 0 0 1647 0 0 1554 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 547 743 379 337

Travel Time (s) 9.3 12.7 8.6 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 13% 0% 0% 4% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1211 0 0 949 0 0 28 0 0 177 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 112.6% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 71 997 22 13 842 18 8 2 15 30 2 124

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 79 1108 24 14 915 20 9 2 17 34 2 141

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 935 1132 2373 2241 1120 2249 2243 925

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 935 1132 2373 2241 1120 2249 2243 925

tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 89 98 17 94 93 0 94 57

cM capacity (veh/h) 741 624 11 37 254 23 37 329

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 1211 949 28 177

Volume Left 79 14 9 34

Volume Right 24 20 17 141

cSH 741 624 30 91

Volume to Capacity 0.11 0.02 0.96 1.94

Queue Length 95th (ft) 9 2 80 379

Control Delay (s) 3.8 0.7 345.6 538.4

Lane LOS A A F F

Approach Delay (s) 3.8 0.7 345.6 538.4

Approach LOS F F

Intersection Summary

Average Delay 46.7

Intersection Capacity Utilization 112.6% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 29 992 106 46 957 54 71 31 39 52 41 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 14 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1901 0 0 1905 0 0 1674 0 0 1879 0

Flt Permitted 0.957 0.913 0.686 0.822

Satd. Flow (perm) 0 1821 0 0 1743 0 0 1178 0 0 1571 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16 8 21 33

Link Speed (mph) 40 40 30 30

Link Distance (ft) 573 780 392 509

Travel Time (s) 9.8 13.3 8.9 11.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.94 0.93 0.93 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 1% 5% 2% 2% 6% 0% 0% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1199 0 0 1136 0 0 160 0 0 168 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Split (%) 75.0% 75.0% 0.0% 75.0% 75.0% 0.0% 25.0% 25.0% 0.0% 25.0% 25.0% 0.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 16.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 56.1 56.1 12.9 12.9

Actuated g/C Ratio 0.73 0.73 0.17 0.17

v/c Ratio 0.90 0.89 0.74 0.58

Control Delay 21.1 20.8 47.8 31.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 21.1 20.8 47.8 31.7

LOS C C D C

Approach Delay 21.1 20.8 47.8 31.7

Approach LOS C C D C

Queue Length 50th (ft) 387 362 64 60

Queue Length 95th (ft) #829 #790 #137 116

Internal Link Dist (ft) 493 700 312 429

Turn Bay Length (ft)

Base Capacity (vph) 1330 1271 261 353

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.90 0.89 0.61 0.48

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 77

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 23.2 Intersection LOS: C

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     47: Route 44 & Church Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 29 992 106 46 957 54 71 31 39 52 41 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 13 12 12 13 12 12 11 12 12 14 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.99 0.96 0.95

Flt Protected 1.00 1.00 0.98 0.98

Satd. Flow (prot) 1901 1905 1674 1879

Flt Permitted 0.96 0.91 0.69 0.82

Satd. Flow (perm) 1821 1744 1177 1572

Peak-hour factor, PHF 0.94 0.94 0.94 0.93 0.93 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 31 1055 113 49 1029 58 81 35 44 59 47 62

RTOR Reduction (vph) 0 4 0 0 2 0 0 17 0 0 27 0

Lane Group Flow (vph) 0 1195 0 0 1134 0 0 143 0 0 141 0

Heavy Vehicles (%) 0% 2% 1% 5% 2% 2% 6% 0% 0% 0% 0% 2%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 56.1 56.1 12.9 12.9

Effective Green, g (s) 56.1 56.1 12.9 12.9

Actuated g/C Ratio 0.73 0.73 0.17 0.17

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1327 1271 197 263

v/s Ratio Prot

v/s Ratio Perm c0.66 0.65 c0.12 0.09

v/c Ratio 0.90 0.89 0.72 0.53

Uniform Delay, d1 8.2 8.1 30.4 29.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.0 9.7 12.4 2.1

Delay (s) 18.3 17.9 42.7 31.4

Level of Service B B D C

Approach Delay (s) 18.3 17.9 42.7 31.4

Approach LOS B B D C

Intersection Summary

HCM Average Control Delay 20.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 77.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 53 1085 64 36 983 31 15 3 30 3 0 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 16 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 130 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1965 1794 0 1912 0 0 1517 0 0 1608 0

Flt Permitted 0.998 0.998 0.985 0.997

Satd. Flow (perm) 0 1965 1794 0 1912 0 0 1517 0 0 1608 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 821 790 522 477

Travel Time (s) 14.0 13.5 11.9 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.98 0.98 0.98 0.96 0.96 0.96 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 2% 3% 2% 3% 7% 0% 11% 0% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1161 65 0 1094 0 0 54 0 0 48 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 97.1% ICU Level of Service F

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 53 1085 64 36 983 31 15 3 30 3 0 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.98 0.98 0.98 0.96 0.96 0.96 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 54 1107 65 38 1024 32 17 3 34 3 0 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1056 1172 2376 2347 1107 2366 2396 1040

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1056 1172 2376 2347 1107 2366 2396 1040

tC, single (s) 4.1 4.1 7.2 6.5 6.3 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.4 3.5 4.0 3.3

p0 queue free % 92 94 1 89 86 80 100 84

cM capacity (veh/h) 659 592 17 31 245 17 29 278

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 1161 65 1094 55 49

Volume Left 54 0 38 17 3

Volume Right 0 65 32 34 45

cSH 659 1700 592 44 136

Volume to Capacity 0.08 0.04 0.06 1.23 0.36

Queue Length 95th (ft) 7 0 5 130 37

Control Delay (s) 3.0 0.0 2.2 358.2 45.5

Lane LOS A A F E

Approach Delay (s) 2.8 2.2 358.2 45.5

Approach LOS F E

Intersection Summary

Average Delay 11.4

Intersection Capacity Utilization 97.1% ICU Level of Service F

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

49: Route 44 & Orchard Street No Action (2022) Alternative PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 128

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 1203 385 25 1598 167 290 115 51 174 155 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 10 11 11 11 12 13 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 100 0 175 200 0 175 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3531 1492 0 3419 1546 1787 1860 0 1787 1738 0

Flt Permitted 0.484 0.873 0.201 0.644

Satd. Flow (perm) 0 1714 1492 0 2988 1546 378 1860 0 1211 1738 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 176 101 18 30

Link Speed (mph) 30 30 30 30

Link Distance (ft) 805 1061 855 763

Travel Time (s) 18.3 24.1 19.4 17.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.96 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 1% 0% 2% 1% 1% 1% 0% 1% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1405 418 0 1783 184 315 180 0 189 289 0

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 7 4 4 8 8 1 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 8.0 8.0 6.0 6.0 8.0 6.0 8.0

Minimum Split (s) 12.0 14.0 14.0 14.0 14.0 12.0 12.0 14.0 12.0 14.0

Total Split (s) 12.0 68.0 68.0 56.0 56.0 14.0 20.0 38.0 0.0 14.0 32.0 0.0

Total Split (%) 10.0% 56.7% 56.7% 46.7% 46.7% 11.7% 16.7% 31.7% 0.0% 11.7% 26.7% 0.0%

Maximum Green (s) 6.0 62.0 62.0 50.0 50.0 8.0 14.0 32.0 8.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.1 62.1 50.1 64.1 41.5 27.5 29.5 21.5

Actuated g/C Ratio 0.54 0.54 0.43 0.55 0.36 0.24 0.26 0.19

v/c Ratio 1.38 0.47 1.38 0.20 1.03 0.39 0.54 0.83

Control Delay 203.9 11.6 204.1 7.0 90.4 35.6 35.4 60.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 203.9 11.6 204.1 7.0 90.4 35.6 35.4 60.9

LOS F B F A F D D E

Approach Delay 159.8 185.7 70.5 50.8

Approach LOS F F E D

Queue Length 50th (ft) ~672 104 ~944 29 ~188 101 100 188

Queue Length 95th (ft) #916 196 #1123 68 #360 168 158 290

Internal Link Dist (ft) 725 981 775 683

Turn Bay Length (ft) 100 175 200 175

Base Capacity (vph) 1015 883 1294 902 306 528 349 415

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.38 0.47 1.38 0.20 1.03 0.34 0.54 0.70

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 115.6

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.38

Intersection Signal Delay: 150.3 Intersection LOS: F

Intersection Capacity Utilization 132.2% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     49: Route 44 & Orchard Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 1203 385 25 1598 167 290 115 51 174 155 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 11 11 11 12 13 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.95 1.00 0.93

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3529 1492 3420 1546 1787 1860 1787 1737

Flt Permitted 0.48 1.00 0.87 1.00 0.20 1.00 0.64 1.00

Satd. Flow (perm) 1715 1492 2989 1546 379 1860 1211 1737

Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.96 0.92

Adj. Flow (vph) 97 1308 418 27 1756 184 315 125 55 189 161 128

RTOR Reduction (vph) 0 0 81 0 0 50 0 14 0 0 24 0

Lane Group Flow (vph) 0 1405 337 0 1783 134 315 166 0 189 265 0

Heavy Vehicles (%) 1% 2% 1% 0% 2% 1% 1% 1% 0% 1% 3% 1%

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 62.1 62.1 50.1 58.1 41.5 27.5 29.5 21.5

Effective Green, g (s) 62.1 62.1 50.1 58.1 41.5 27.5 29.5 21.5

Actuated g/C Ratio 0.54 0.54 0.43 0.50 0.36 0.24 0.26 0.19

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1015 801 1295 857 307 442 349 323

v/s Ratio Prot c0.07 0.01 c0.12 0.09 0.04 0.15

v/s Ratio Perm c0.67 0.23 0.60 0.08 c0.24 0.10

v/c Ratio 1.38 0.42 1.38 0.16 1.03 0.38 0.54 0.82

Uniform Delay, d1 26.7 16.0 32.8 15.5 32.1 36.9 36.0 45.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 179.1 1.6 174.5 0.1 58.2 0.5 1.7 14.9

Delay (s) 205.8 17.6 207.3 15.6 90.3 37.4 37.7 60.0

Level of Service F B F B F D D E

Approach Delay (s) 162.7 189.3 71.1 51.2

Approach LOS F F E D

Intersection Summary

HCM Average Control Delay 153.0 HCM Level of Service F

HCM Volume to Capacity ratio 1.19

Actuated Cycle Length (s) 115.6 Sum of lost time (s) 12.0

Intersection Capacity Utilization 132.2% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 252 1 82 225 817 0 0 1151 321

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16 10 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 150 210 0 0 0

Storage Lanes 0 0 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 0 0 2012 1695 1652 3505 0 0 3441 0

Flt Permitted 0.953 0.950

Satd. Flow (perm) 0 0 0 0 2012 1695 1652 3505 0 0 3441 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 93 51

Link Speed (mph) 30 30 40 40

Link Distance (ft) 665 690 712 1771

Travel Time (s) 15.1 15.7 12.1 30.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 2% 0% 8% 2% 3% 0% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 287 93 253 918 0 0 1654 0

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 8.0

Minimum Split (s) 21.0 21.0 11.0 21.0 21.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 20.0 55.0 0.0 0.0 35.0 0.0

Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 0.0% 25.0% 68.8% 0.0% 0.0% 43.8% 0.0%

Maximum Green (s) 20.0 20.0 15.0 50.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 16.1 80.0 15.5 53.9 33.4

Actuated g/C Ratio 0.20 1.00 0.19 0.67 0.42

v/c Ratio 0.71 0.05 0.79 0.39 1.13

Control Delay 39.4 0.1 42.3 4.4 92.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 39.4 0.1 42.3 4.4 92.4

LOS D A D A F

Approach Delay 29.8 12.6 92.4

Approach LOS C B F

Queue Length 50th (ft) 134 0 123 97 ~546

Queue Length 95th (ft) 197 0 m#226 148 #671

Internal Link Dist (ft) 585 610 632 1691

Turn Bay Length (ft) 150 210

Base Capacity (vph) 503 1695 333 2362 1465

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.57 0.05 0.76 0.39 1.13

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 55.8 Intersection LOS: E

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     50: 495 NB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 252 1 82 225 817 0 0 1151 321

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16 10 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2011 1695 1652 3505 3442

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2011 1695 1652 3505 3442

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 0 0 0 286 1 93 253 918 0 0 1293 361

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 30 0

Lane Group Flow (vph) 0 0 0 0 287 93 253 918 0 0 1624 0

Heavy Vehicles (%) 0% 0% 0% 2% 0% 8% 2% 3% 0% 0% 1% 3%

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Actuated Green, G (s) 16.1 80.0 15.5 53.9 33.4

Effective Green, g (s) 16.1 80.0 15.5 53.9 33.4

Actuated g/C Ratio 0.20 1.00 0.19 0.67 0.42

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 405 1695 320 2361 1437

v/s Ratio Prot c0.14 c0.15 0.26 c0.47

v/s Ratio Perm 0.05

v/c Ratio 0.71 0.05 0.79 0.39 1.13

Uniform Delay, d1 29.8 0.0 30.7 5.8 23.3

Progression Factor 1.00 1.00 0.85 0.63 1.00

Incremental Delay, d2 5.6 0.1 9.9 0.4 68.0

Delay (s) 35.4 0.1 36.2 4.0 91.3

Level of Service D A D A F

Approach Delay (s) 0.0 26.7 11.0 91.3

Approach LOS A C B F

Intersection Summary

HCM Average Control Delay 54.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 329 0 409 0 0 0 0 713 204 132 1271 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 16 12 12 12 12 12 12 10 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 200 0

Storage Lanes 0 1 0 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1930 1812 0 0 0 0 3422 0 1620 3574 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 1930 1812 0 0 0 0 3422 0 1620 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 373 63

Link Speed (mph) 30 30 40 40

Link Distance (ft) 680 686 1368 712

Travel Time (s) 15.5 15.6 23.3 12.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.92 0.88 0.92 0.92 0.92 0.92 0.94 0.94 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 0% 1% 0% 0% 0% 0% 2% 2% 4% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 374 465 0 0 0 0 976 0 145 1397 0

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Detector Phase 4 4 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 21.0 21.0 21.0 9.0 21.0

Total Split (s) 25.0 25.0 0.0 0.0 0.0 0.0 0.0 43.0 0.0 12.0 55.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 15.0% 68.8% 0.0%

Maximum Green (s) 20.0 20.0 38.0 7.0 50.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.5 80.0 38.0 8.5 51.5

Actuated g/C Ratio 0.23 1.00 0.48 0.11 0.64

v/c Ratio 0.84 0.26 0.59 0.85 0.61

Control Delay 46.7 0.3 16.0 45.0 7.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 46.7 0.3 16.0 45.0 7.5

LOS D A B D A

Approach Delay 21.0 16.0 11.0

Approach LOS C B B

Queue Length 50th (ft) 174 0 165 ~68 278

Queue Length 95th (ft) #303 0 225 m#74 m197

Internal Link Dist (ft) 600 606 1288 632

Turn Bay Length (ft) 150 200

Base Capacity (vph) 483 1812 1659 171 2299

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.77 0.26 0.59 0.85 0.61

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 34 (43%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 15.0 Intersection LOS: B

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: 495 SB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 329 0 409 0 0 0 0 713 204 132 1271 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 16 12 12 12 12 12 12 10 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1930 1812 3421 1620 3574

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1930 1812 3421 1620 3574

Peak-hour factor, PHF 0.88 0.92 0.88 0.92 0.92 0.92 0.92 0.94 0.94 0.91 0.91 0.91

Adj. Flow (vph) 374 0 465 0 0 0 0 759 217 145 1397 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 33 0 0 0 0

Lane Group Flow (vph) 0 374 465 0 0 0 0 943 0 145 1397 0

Heavy Vehicles (%) 6% 0% 1% 0% 0% 0% 0% 2% 2% 4% 1% 0%

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 18.5 80.0 38.0 8.5 51.5

Effective Green, g (s) 18.5 80.0 38.0 8.5 51.5

Actuated g/C Ratio 0.23 1.00 0.48 0.11 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 446 1812 1625 172 2301

v/s Ratio Prot 0.28 c0.09 c0.39

v/s Ratio Perm 0.19 0.26

v/c Ratio 0.84 0.26 0.58 0.84 0.61

Uniform Delay, d1 29.3 0.0 15.2 35.1 8.3

Progression Factor 1.00 1.00 1.00 0.98 0.83

Incremental Delay, d2 13.0 0.3 1.5 3.6 0.1

Delay (s) 42.3 0.3 16.7 38.0 7.1

Level of Service D A B D A

Approach Delay (s) 19.0 0.0 16.7 10.0

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 763 100 206 966 61 697

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 125 0 0 250

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1863 1615 0 3463 2006 1777

Flt Permitted 0.637 0.950

Satd. Flow (perm) 1863 1615 0 2226 2006 1777

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 35 558

Link Speed (mph) 40 40 30

Link Distance (ft) 1056 1116 739

Travel Time (s) 18.0 19.0 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.97 0.97 0.96 0.96 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 4% 2% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 787 103 0 1221 66 758

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 13.0 21.0 24.0

Total Split (s) 40.0 0.0 15.0 55.0 25.0 0.0

Total Split (%) 50.0% 0.0% 18.8% 68.8% 31.3% 0.0%

Maximum Green (s) 35.0 10.0 50.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max None C-Max None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBT EBR WBL WBT NBL NBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 64.8 80.0 64.8 8.8 80.0

Actuated g/C Ratio 0.81 1.00 0.81 0.11 1.00

v/c Ratio 0.52 0.06 0.68 0.30 0.43

Control Delay 4.0 0.1 7.0 36.2 0.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 4.0 0.1 7.0 36.2 0.8

LOS A A A D A

Approach Delay 3.6 7.0 3.6

Approach LOS A A A

Queue Length 50th (ft) 210 0 118 31 0

Queue Length 95th (ft) 54 m0 222 66 0

Internal Link Dist (ft) 976 1036 659

Turn Bay Length (ft) 125 250

Base Capacity (vph) 1510 1615 1804 502 1777

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.52 0.06 0.68 0.13 0.43

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 32 (40%), Referenced to phase 4:EBT and 8:WBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 5.0 Intersection LOS: A

Intersection Capacity Utilization 92.0% ICU Level of Service F

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     52: Route 104 & Route 24 NB Ramp
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 763 100 206 966 61 697

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 4.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1863 1615 3464 2006 1777

Flt Permitted 1.00 1.00 0.64 0.95 1.00

Satd. Flow (perm) 1863 1615 2227 2006 1777

Peak-hour factor, PHF 0.97 0.97 0.96 0.96 0.92 0.92

Adj. Flow (vph) 787 103 215 1006 66 758

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 787 103 0 1221 66 758

Heavy Vehicles (%) 2% 0% 0% 4% 2% 3%

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Actuated Green, G (s) 62.8 80.0 62.8 7.2 80.0

Effective Green, g (s) 62.8 80.0 62.8 7.2 80.0

Actuated g/C Ratio 0.78 1.00 0.78 0.09 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1462 1615 1748 181 1777

v/s Ratio Prot 0.42 0.03

v/s Ratio Perm 0.06 c0.55 c0.43

v/c Ratio 0.54 0.06 0.70 0.36 0.43

Uniform Delay, d1 3.2 0.0 4.1 34.2 0.0

Progression Factor 0.82 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.1 1.2 1.3 0.8

Delay (s) 3.6 0.1 5.3 35.5 0.8

Level of Service A A A D A

Approach Delay (s) 3.2 5.3 3.5

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 4.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 92.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Lane Configurations

Volume (vph) 54 429 386 640 434 313

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 200

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1868 1881 1553 1967 1812

Flt Permitted 0.916 0.950

Satd. Flow (perm) 0 1721 1881 1553 1967 1812

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 681 292

Link Speed (mph) 40 40 30

Link Distance (ft) 769 1056 605

Travel Time (s) 13.1 18.0 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.94 0.94 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 1% 4% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 530 411 681 472 340

Turn Type Perm Free Free

Protected Phases 4 8 6 9

Permitted Phases 4 Free Free

Detector Phase 4 4 8 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 20.0

Total Split (s) 35.0 35.0 35.0 0.0 25.0 0.0 20.0

Total Split (%) 43.8% 43.8% 43.8% 0.0% 31.3% 0.0% 25%

Maximum Green (s) 30.0 30.0 30.0 20.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max C-Max None None

Walk Time (s) 5.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s) 42.1 42.1 80.0 24.1 80.0

Actuated g/C Ratio 0.53 0.53 1.00 0.30 1.00

v/c Ratio 0.58 0.42 0.44 0.80 0.19

Control Delay 18.9 13.4 0.7 38.1 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 18.9 13.4 0.7 38.1 0.2

LOS B B A D A

Approach Delay 18.9 5.5 22.3

Approach LOS B A C

Queue Length 50th (ft) 161 94 0 206 0

Queue Length 95th (ft) #405 209 0 #404 0

Internal Link Dist (ft) 689 976 525

Turn Bay Length (ft) 200

Base Capacity (vph) 906 990 1553 592 1812

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.58 0.42 0.44 0.80 0.19

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 25 (31%), Referenced to phase 4:EBTL and 8:WBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 14.0 Intersection LOS: B

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     53: Route 104 & Route 24 SB Ramp
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 54 429 386 640 434 313

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 5.0 4.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.99 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1869 1881 1553 1967 1812

Flt Permitted 0.92 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1721 1881 1553 1967 1812

Peak-hour factor, PHF 0.91 0.91 0.94 0.94 0.92 0.92

Adj. Flow (vph) 59 471 411 681 472 340

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 530 411 681 472 340

Heavy Vehicles (%) 2% 1% 1% 4% 4% 1%

Turn Type Perm Free Free

Protected Phases 4 8 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 38.1 38.1 80.0 24.1 80.0

Effective Green, g (s) 38.1 38.1 80.0 24.1 80.0

Actuated g/C Ratio 0.48 0.48 1.00 0.30 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 820 896 1553 593 1812

v/s Ratio Prot 0.22 c0.24

v/s Ratio Perm c0.31 c0.44 0.19

v/c Ratio 0.65 0.46 0.44 0.80 0.19

Uniform Delay, d1 15.9 14.0 0.0 25.7 0.0

Progression Factor 1.00 0.91 1.00 1.00 1.00

Incremental Delay, d2 3.9 1.3 0.7 7.3 0.2

Delay (s) 19.8 14.1 0.7 33.0 0.2

Level of Service B B A C A

Approach Delay (s) 19.8 5.7 19.3

Approach LOS B A B

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 208 171 58 127 40 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 15 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1934 0 0 2018 2046 1777

Flt Permitted 0.985 0.950

Satd. Flow (perm) 1934 0 0 2018 2046 1777

Link Speed (mph) 35 35 30

Link Distance (ft) 1432 769 456

Travel Time (s) 27.9 15.0 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 2% 2% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 430 0 0 210 45 43

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 44.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 208 171 58 127 40 38

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 236 194 66 144 45 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 236 610 334

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 236 610 334

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 95 90 94

cM capacity (veh/h) 1331 438 706

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 431 210 89

Volume Left 0 66 45

Volume Right 194 0 43

cSH 1700 1331 855

Volume to Capacity 0.25 0.05 0.10

Queue Length 95th (ft) 0 4 9

Control Delay (s) 0.0 2.8 12.3

Lane LOS A B

Approach Delay (s) 0.0 2.8 12.3

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 44.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 39 281 142 25 98 355

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 15 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 2052 2031 0 1986 1812

Flt Permitted 0.994 0.950

Satd. Flow (perm) 0 2052 2031 0 1986 1812

Link Speed (mph) 35 35 30

Link Distance (ft) 663 1432 367

Travel Time (s) 12.9 27.9 8.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 1% 0% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 363 189 0 107 386

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 39 281 142 25 98 355

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.92 0.92

Hourly flow rate (vph) 44 319 161 28 107 386

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 161 584 176

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 161 584 176

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 97 77 56

cM capacity (veh/h) 1412 458 870

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 364 190 492

Volume Left 44 0 107

Volume Right 0 28 386

cSH 1412 1700 1111

Volume to Capacity 0.03 0.11 0.44

Queue Length 95th (ft) 2 0 58

Control Delay (s) 1.2 0.0 13.0

Lane LOS A B

Approach Delay (s) 1.2 0.0 13.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 41.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 345 73 47 0 0 176 39 92 0 70 80 684

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3378 0 0 0 1826 0 3556 0 0 3494 1599

Flt Permitted 0.964 0.842 0.781

Satd. Flow (perm) 0 3378 0 0 0 1826 0 3040 0 0 2793 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 628 777

Link Speed (mph) 30 35 40 40

Link Distance (ft) 352 379 503 527

Travel Time (s) 8.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.88 0.88 0.88 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 0% 2% 0% 0% 0% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 528 0 0 0 200 0 149 0 0 171 777

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.5 30.5 10.6 10.6 10.6

Actuated g/C Ratio 0.31 1.00 0.35 0.35 0.35

v/c Ratio 0.50 0.11 0.14 0.18 0.73

Control Delay 10.9 0.1 7.1 7.3 5.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.9 0.1 7.1 7.3 5.6

LOS B A A A A

Approach Delay 10.9 7.1 5.9

Approach LOS B A A

Queue Length 50th (ft) 26 0 6 7 0

Queue Length 95th (ft) 86 0 21 23 40

Internal Link Dist (ft) 272 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 3005 1826 3040 2793 1599

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.18 0.11 0.05 0.06 0.49

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 30.5

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 6.8 Intersection LOS: A

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 345 73 47 0 0 176 39 92 0 70 80 684

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.98 0.86 1.00 1.00 0.85

Flt Protected 0.96 1.00 0.99 0.98 1.00

Satd. Flow (prot) 3378 1826 3557 3495 1599

Flt Permitted 0.96 1.00 0.84 0.78 1.00

Satd. Flow (perm) 3378 1826 3040 2792 1599

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.88 0.88 0.88 0.92 0.88 0.88 0.88

Adj. Flow (vph) 392 83 53 0 0 200 44 105 0 80 91 777

RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 503

Lane Group Flow (vph) 0 518 0 0 0 200 0 149 0 0 171 274

Heavy Vehicles (%) 2% 0% 0% 0% 0% 2% 0% 0% 0% 2% 0% 1%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 9.5 30.1 10.6 10.6 10.6

Effective Green, g (s) 9.5 30.1 10.6 10.6 10.6

Actuated g/C Ratio 0.32 1.00 0.35 0.35 0.35

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1066 1826 1071 983 563

v/s Ratio Prot

v/s Ratio Perm 0.15 0.11 0.05 0.06 c0.17

v/c Ratio 0.49 0.11 0.14 0.17 0.49

Uniform Delay, d1 8.3 0.0 6.6 6.7 7.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.0 0.0 0.2

Delay (s) 8.5 0.1 6.7 6.8 7.9

Level of Service A A A A A

Approach Delay (s) 8.5 0.1 6.7 7.7

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 30.1 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 114 7 21 109 60 0 267 343 191 118 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3507 0 1805 1900 1830 0 3260 0 3502 1756 0

Flt Permitted 0.809 0.614 0.950

Satd. Flow (perm) 0 2889 0 1167 1900 1830 0 3260 0 3502 1756 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 68 339 44

Link Speed (mph) 30 30 30 30

Link Distance (ft) 507 429 432 604

Travel Time (s) 11.5 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.91 0.91 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 221 0 24 124 68 0 670 0 208 212 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 46.0 46.0 0.0 15.0 61.0 0.0

Total Split (%) 22.7% 22.7% 0.0% 22.7% 22.7% 22.7% 41.8% 41.8% 0.0% 13.6% 55.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 41.0 41.0 10.0 56.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.5 9.5 9.5 9.5 11.7 8.8 25.6

Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.26 0.19 0.57

v/c Ratio 0.36 0.10 0.31 0.15 0.61 0.31 0.21

Control Delay 17.9 17.1 18.7 6.5 9.7 18.3 4.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 17.9 17.1 18.7 6.5 9.7 18.3 4.5

LOS B B B A A B A

Approach Delay 17.9 14.7 9.7 11.3

Approach LOS B B A B

Queue Length 50th (ft) 25 5 27 0 35 23 17

Queue Length 95th (ft) 55 21 69 24 81 55 45

Internal Link Dist (ft) 427 349 352 524

Turn Bay Length (ft) 260 200 270

Base Capacity (vph) 1297 523 852 858 2985 785 1756

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.17 0.05 0.15 0.08 0.22 0.26 0.12

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 45.3

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.61

Intersection Signal Delay: 12.0 Intersection LOS: B

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 114 7 21 109 60 0 267 343 191 118 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 0.99 1.00 1.00 0.85 0.92 1.00 0.94

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3504 1805 1900 1830 3258 3502 1756

Flt Permitted 0.81 0.61 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2889 1166 1900 1830 3258 3502 1756

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.91 0.91 0.92 0.92 0.92

Adj. Flow (vph) 83 130 8 24 124 68 0 293 377 208 128 84

RTOR Reduction (vph) 0 2 0 0 0 54 0 250 0 0 19 0

Lane Group Flow (vph) 0 219 0 24 124 14 0 420 0 208 193 0

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 9.5 9.5 9.5 9.5 11.8 8.8 25.6

Effective Green, g (s) 9.5 9.5 9.5 9.5 11.8 8.8 25.6

Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.26 0.20 0.57

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 609 246 400 385 852 683 997

v/s Ratio Prot 0.07 c0.13 c0.06 0.11

v/s Ratio Perm c0.08 0.02 0.01

v/c Ratio 0.36 0.10 0.31 0.04 0.49 0.30 0.19

Uniform Delay, d1 15.2 14.3 15.0 14.2 14.1 15.5 4.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.2 0.4 0.0 0.5 0.3 0.1

Delay (s) 15.6 14.5 15.5 14.2 14.6 15.8 4.8

Level of Service B B B B B B A

Approach Delay (s) 15.6 15.0 14.6 10.3

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 45.1 Sum of lost time (s) 15.0

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 0 123 67 1 16 95 234 69 19 196 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 100 0

Storage Lanes 0 1 0 1 0 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1805 1615 0 1811 1615 0 1873 1429 1745 1850 0

Flt Permitted 0.950 0.953 0.986 0.950

Satd. Flow (perm) 0 1805 1615 0 1811 1615 0 1873 1429 1745 1850 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 597

Travel Time (s) 7.4 10.8 13.7 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 13% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 50 140 0 74 17 0 354 74 22 254 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 44 0 123 67 1 16 95 234 69 19 196 27

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.88 0.88 0.88

Hourly flow rate (vph) 50 0 140 73 1 17 102 252 74 22 223 31

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 604

pX, platoon unblocked

vC, conflicting volume 755 811 238 862 753 252 253 326

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 755 811 238 862 753 252 253 326

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 83 100 83 66 100 98 92 98

cM capacity (veh/h) 297 286 806 213 310 792 1324 1245

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 50 140 74 17 354 74 22 253

Volume Left 50 0 73 0 102 0 22 0

Volume Right 0 140 0 17 0 74 0 31

cSH 297 806 214 792 1324 1700 1245 1700

Volume to Capacity 0.17 0.17 0.35 0.02 0.08 0.04 0.02 0.15

Queue Length 95th (ft) 15 16 36 2 6 0 1 0

Control Delay (s) 19.6 10.4 30.4 9.6 2.8 0.0 7.9 0.0

Lane LOS C B D A A A

Approach Delay (s) 12.8 26.5 2.3 0.6

Approach LOS B D

Intersection Summary

Average Delay 6.1

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 813 754 268 1532

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1863 3574 1583 1711 3539

Flt Permitted 0.950

Satd. Flow (perm) 0 1863 3574 1583 1711 3539

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 519 803

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.90 0.92 0.92 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 270 884 820 285 1630

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 52.3 24.6 52.3 16.9 52.3

Actuated g/C Ratio 1.00 0.47 1.00 0.32 1.00

v/c Ratio 0.14 0.53 0.52 0.51 0.46

Control Delay 0.2 11.5 1.2 19.1 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 11.5 1.2 19.1 0.4

LOS A B A B A

Approach Delay 6.6 3.2

Approach LOS A A

Queue Length 50th (ft) 0 86 0 64 0

Queue Length 95th (ft) 0 188 0 170 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1863 2941 1583 1058 3486

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.14 0.30 0.52 0.27 0.47

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 52.3

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 4.5 Intersection LOS: A

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 813 754 268 1532

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1863 3574 1583 1711 3539

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1863 3574 1583 1711 3539

Peak-hour factor, PHF 0.92 0.90 0.92 0.92 0.94 0.94

Adj. Flow (vph) 0 270 884 820 285 1630

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 270 884 820 285 1630

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 51.5 24.6 51.5 16.9 51.5

Effective Green, g (s) 51.5 24.6 51.5 16.9 51.5

Actuated g/C Ratio 1.00 0.48 1.00 0.33 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1863 1707 1583 561 3539

v/s Ratio Prot 0.25 0.17 0.46

v/s Ratio Perm 0.14 c0.52

v/c Ratio 0.14 0.52 0.52 0.51 0.46

Uniform Delay, d1 0.0 9.3 0.0 13.9 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 1.2 0.3 0.0

Delay (s) 0.2 9.4 1.2 14.2 0.0

Level of Service A A A B A

Approach Delay (s) 0.2 5.5 2.1

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 3.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 51.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 233 835 127 927 966 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2046 2760 1752 3574 3467 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 2046 2760 1752 3574 3467 0

Right Turn on Red No Yes

Satd. Flow (RTOR) 29

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1127

Travel Time (s) 14.1 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.94 0.94 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 243 870 135 986 1255 0

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Detector Phase 3 3 2 1 2 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0

Minimum Split (s) 17.0 13.0 15.0

Total Split (s) 45.0 70.0 25.0 64.0 39.0 0.0

Total Split (%) 41.3% 64.2% 22.9% 58.7% 35.8% 0.0%

Maximum Green (s) 40.0 20.0 34.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0

Minimum Gap (s) 4.0 3.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode None None None

Walk Time (s)

Flash Dont Walk (s)



Lanes, Volumes, Timings Project First Light - Taunton

6: Route 24 SB Ramp & County Street (Route 140) No Action (2022) Alternative SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 15

Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 22.5 41.8 14.2 53.6 34.4

Actuated g/C Ratio 0.26 0.48 0.16 0.62 0.40

v/c Ratio 0.46 0.65 0.47 0.44 0.90

Control Delay 30.0 18.9 39.1 9.8 35.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 30.0 18.9 39.1 9.8 35.6

LOS C B D A D

Approach Delay 21.3 13.4 35.6

Approach LOS C B D

Queue Length 50th (ft) 110 190 65 126 314

Queue Length 95th (ft) 189 251 133 225 #596

Internal Link Dist (ft) 542 735 1047

Turn Bay Length (ft) 250 100

Base Capacity (vph) 960 1909 411 2473 1400

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.25 0.46 0.33 0.40 0.90

Intersection Summary

Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 86.3

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 23.9 Intersection LOS: C

Intersection Capacity Utilization 71.9% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 233 835 127 927 966 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2046 2760 1752 3574 3468

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2046 2760 1752 3574 3468

Peak-hour factor, PHF 0.96 0.96 0.94 0.94 0.96 0.96

Adj. Flow (vph) 243 870 135 986 1006 249

RTOR Reduction (vph) 0 0 0 0 17 0

Lane Group Flow (vph) 243 870 135 986 1238 0

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Actuated Green, G (s) 22.5 41.7 14.2 53.6 34.4

Effective Green, g (s) 22.5 41.7 14.2 53.6 34.4

Actuated g/C Ratio 0.26 0.48 0.16 0.62 0.40

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0

Lane Grp Cap (vph) 535 1337 289 2225 1386

v/s Ratio Prot 0.12 c0.32 0.08 0.28 c0.36

v/s Ratio Perm

v/c Ratio 0.45 0.65 0.47 0.44 0.89

Uniform Delay, d1 26.7 16.7 32.5 8.5 24.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 1.1 1.2 0.2 7.9

Delay (s) 27.5 17.9 33.7 8.7 32.0

Level of Service C B C A C

Approach Delay (s) 20.0 11.7 32.0

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 21.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 86.1 Sum of lost time (s) 10.0

Intersection Capacity Utilization 71.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 379 96 7 292 137 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 15 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1906 0 0 2060 1707 0

Flt Permitted 0.999 0.956

Satd. Flow (perm) 1906 0 0 2060 1707 0

Link Speed (mph) 30 30 30

Link Distance (ft) 738 1519 1352

Travel Time (s) 16.8 34.5 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.98 0.98 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 17% 1% 1% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 485 0 0 340 171 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 40.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 379 96 7 292 137 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.98 0.98 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 387 98 8 332 156 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 485 783 436

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 485 783 436

tC, single (s) 4.3 6.4 6.3

tC, 2 stage (s)

tF (s) 2.4 3.5 3.4

p0 queue free % 99 57 98

cM capacity (veh/h) 1005 361 608

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 485 340 170

Volume Left 0 8 156

Volume Right 98 0 15

cSH 1700 1005 374

Volume to Capacity 0.29 0.01 0.46

Queue Length 95th (ft) 0 1 58

Control Delay (s) 0.0 0.3 22.4

Lane LOS A C

Approach Delay (s) 0.0 0.3 22.4

Approach LOS C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 40.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 339 1 1 327 114 1 0 12 168 0 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 14 12 12 13 12 12 13 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2130 0 0 1941 0 0 1711 0 0 1816 0

Flt Permitted 0.992 0.996 0.963

Satd. Flow (perm) 0 2130 0 0 1941 0 0 1711 0 0 1816 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 686 1479 438 898

Travel Time (s) 15.6 33.6 10.0 20.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.50 0.50 0.50 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 1% 0% 0% 0% 0% 1% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 455 0 0 503 0 0 26 0 0 244 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 74.6% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 61 339 1 1 327 114 1 0 12 168 0 51

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.50 0.50 0.50 0.90 0.90 0.90

Hourly flow rate (vph) 69 385 1 1 372 130 2 0 24 187 0 57

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 501 386 1020 1028 386 987 964 436

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 501 386 1020 1028 386 987 964 436

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 100 99 100 96 10 100 91

cM capacity (veh/h) 1063 1183 187 220 666 208 240 624

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 456 502 26 243

Volume Left 69 1 2 187

Volume Right 1 130 24 57

cSH 1063 1183 557 246

Volume to Capacity 0.07 0.00 0.05 0.99

Queue Length 95th (ft) 5 0 4 234

Control Delay (s) 1.9 0.0 11.8 97.5

Lane LOS A A B F

Approach Delay (s) 1.9 0.0 11.8 97.5

Approach LOS B F

Intersection Summary

Average Delay 20.3

Intersection Capacity Utilization 74.6% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 89 150 214 919 1030 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1745 1531 1770 1900 3521 0

Flt Permitted 0.950 0.196

Satd. Flow (perm) 1745 1531 365 1900 3521 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 86 35

Link Speed (mph) 30 40 40

Link Distance (ft) 504 1127 984

Travel Time (s) 11.5 19.2 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.92 0.92 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 2% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 96 161 233 999 1225 0

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Detector Phase 4 4 2 2 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0

Total Split (s) 21.0 21.0 40.0 40.0 40.0 0.0

Total Split (%) 34.4% 34.4% 65.6% 65.6% 65.6% 0.0%

Maximum Green (s) 16.0 16.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.7 10.7 36.9 36.9 36.9

Actuated g/C Ratio 0.20 0.20 0.70 0.70 0.70

v/c Ratio 0.27 0.42 0.91 0.75 0.49

Control Delay 21.5 14.4 56.7 13.5 6.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 21.5 14.4 56.7 13.5 6.1

LOS C B E B A

Approach Delay 17.0 21.6 6.1

Approach LOS B C A

Queue Length 50th (ft) 28 21 ~63 206 92

Queue Length 95th (ft) 62 65 #135 #523 160

Internal Link Dist (ft) 424 1047 904

Turn Bay Length (ft)

Base Capacity (vph) 541 533 256 1334 2483

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.18 0.30 0.91 0.75 0.49

Intersection Summary

Area Type: Other

Cycle Length: 61

Actuated Cycle Length: 52.6

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.91

Intersection Signal Delay: 14.2 Intersection LOS: B

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     9: Mozzone Boulevard & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 89 150 214 919 1030 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95

Frt 1.00 0.85 1.00 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1745 1531 1770 1900 3521

Flt Permitted 0.95 1.00 0.20 1.00 1.00

Satd. Flow (perm) 1745 1531 365 1900 3521

Peak-hour factor, PHF 0.93 0.93 0.92 0.92 0.94 0.94

Adj. Flow (vph) 96 161 233 999 1096 129

RTOR Reduction (vph) 0 73 0 0 12 0

Lane Group Flow (vph) 96 88 233 999 1213 0

Heavy Vehicles (%) 0% 2% 2% 0% 1% 0%

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 8.1 8.1 35.6 35.6 35.6

Effective Green, g (s) 8.1 8.1 35.6 35.6 35.6

Actuated g/C Ratio 0.15 0.15 0.66 0.66 0.66

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 263 231 242 1260 2334

v/s Ratio Prot 0.06 0.53 0.34

v/s Ratio Perm c0.06 c0.64

v/c Ratio 0.37 0.38 0.96 0.79 0.52

Uniform Delay, d1 20.5 20.5 8.4 6.4 4.7

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 1.1 47.2 3.5 0.2

Delay (s) 21.4 21.6 55.6 9.9 4.9

Level of Service C C E A A

Approach Delay (s) 21.5 18.6 4.9

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 12.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 53.7 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 0 69 2 0 10 27 962 13 10 1081 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1777 0 0 1805 1615 0 3599 0 0 3551 0

Flt Permitted 0.993 0.950 0.999

Satd. Flow (perm) 0 1777 0 0 1805 1615 0 3599 0 0 3551 0

Link Speed (mph) 30 30 40 40

Link Distance (ft) 231 380 984 590

Travel Time (s) 5.3 8.6 16.8 10.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.50 0.50 0.50 0.91 0.91 0.91 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 90 0 0 4 20 0 1101 0 0 1273 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 64.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 0 69 2 0 10 27 962 13 10 1081 55

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.50 0.50 0.50 0.91 0.91 0.91 0.90 0.90 0.90

Hourly flow rate (vph) 12 0 78 4 0 20 30 1057 14 11 1201 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 984 590

pX, platoon unblocked 0.79 0.79 0.79 0.79 0.79 0.79

vC, conflicting volume 1862 2385 631 1825 2408 536 1262 1071

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1561 2222 4 1514 2251 536 802 1071

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 78 100 91 93 100 96 95 98

cM capacity (veh/h) 56 33 857 57 31 494 656 658

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 91 4 20 558 543 612 662

Volume Left 12 4 0 30 0 11 0

Volume Right 78 0 20 0 14 0 61

cSH 289 57 494 656 1700 658 1700

Volume to Capacity 0.31 0.07 0.04 0.05 0.32 0.02 0.39

Queue Length 95th (ft) 33 5 3 4 0 1 0

Control Delay (s) 23.1 72.3 12.6 1.2 0.0 0.5 0.0

Lane LOS C F B A A

Approach Delay (s) 23.1 22.5 0.6 0.2

Approach LOS C C

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 64.7% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 419 0 310 1 0 0 297 682 2 1 806 451

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 11 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 145 0 0 320 0 0 140

Storage Lanes 1 1 0 0 1 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1681 1681 1583 0 1805 0 1745 3610 0 0 3574 1599

Flt Permitted 0.950 0.950 0.950 0.156 0.954

Satd. Flow (perm) 1681 1681 1583 0 1805 0 287 3610 0 0 3410 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 341 219

Link Speed (mph) 30 30 40 35

Link Distance (ft) 415 176 590 397

Travel Time (s) 9.4 4.0 10.1 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.50 0.92 0.92 0.93 0.93 0.93 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 0% 0% 0% 0% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 230 230 341 0 2 0 319 735 0 0 877 490

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Detector Phase 8 8 8 4 4 1 6 2 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 6.0 5.0 5.0 6.0 20.0 20.0 20.0 20.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 30.0 30.0 40.0 12.0 12.0 0.0 40.0 90.0 0.0 50.0 50.0 50.0

Total Split (%) 18.9% 18.9% 25.2% 7.5% 7.5% 0.0% 25.2% 56.6% 0.0% 31.4% 31.4% 31.4%

Maximum Green (s) 24.0 24.0 35.0 6.0 6.0 35.0 84.0 44.0 44.0 44.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 5.0 6.0 6.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min Min Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 17%

Maximum Green (s) 24.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 21.3 21.3 47.3 5.4 65.7 64.7 39.7 39.7

Actuated g/C Ratio 0.21 0.21 0.46 0.05 0.63 0.62 0.38 0.38

v/c Ratio 0.67 0.67 0.38 0.02 0.70 0.33 0.67 0.66

Control Delay 52.8 52.8 3.8 64.0 25.7 11.5 33.1 22.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 52.8 52.8 3.8 64.0 25.7 11.5 33.1 22.0

LOS D D A E C B C C

Approach Delay 31.9 64.0 15.8 29.1

Approach LOS C E B C

Queue Length 50th (ft) 138 138 0 1 86 94 222 127

Queue Length 95th (ft) #421 #421 62 12 311 279 #592 441

Internal Link Dist (ft) 335 96 510 317

Turn Bay Length (ft) 145 320 140

Base Capacity (vph) 418 418 899 112 711 2988 1555 848

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.55 0.55 0.38 0.02 0.45 0.25 0.56 0.58

Intersection Summary

Area Type: Other

Cycle Length: 159

Actuated Cycle Length: 103.9

Natural Cycle: 110

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 25.5 Intersection LOS: C

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     11: Erika Drive & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 419 0 310 1 0 0 297 682 2 1 806 451

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 12 12 12 12

Total Lost time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 1805 1745 3609 3574 1599

Flt Permitted 0.95 0.95 1.00 0.95 0.16 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 1805 286 3609 3412 1599

Peak-hour factor, PHF 0.91 0.91 0.91 0.50 0.92 0.92 0.93 0.93 0.93 0.92 0.92 0.92

Adj. Flow (vph) 460 0 341 2 0 0 319 733 2 1 876 490

RTOR Reduction (vph) 0 0 215 0 0 0 0 0 0 0 0 140

Lane Group Flow (vph) 230 230 126 0 2 0 319 735 0 0 877 350

Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 0% 0% 0% 0% 1% 1%

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Actuated Green, G (s) 21.3 21.3 40.9 0.7 64.7 64.7 40.1 40.1

Effective Green, g (s) 21.3 21.3 40.9 0.7 64.7 64.7 40.1 40.1

Actuated g/C Ratio 0.19 0.19 0.37 0.01 0.58 0.58 0.36 0.36

Clearance Time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0

Lane Grp Cap (vph) 323 323 584 11 425 2107 1235 579

v/s Ratio Prot c0.14 0.14 0.04 c0.00 c0.13 0.20

v/s Ratio Perm 0.04 c0.31 0.26 0.22

v/c Ratio 0.71 0.71 0.22 0.18 0.75 0.35 0.71 0.60

Uniform Delay, d1 41.9 41.9 24.0 54.8 19.3 12.0 30.4 28.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.1 6.1 0.1 2.9 6.5 0.1 2.1 2.1

Delay (s) 47.9 47.9 24.0 57.7 25.8 12.2 32.4 30.9

Level of Service D D C E C B C C

Approach Delay (s) 37.8 57.7 16.3 31.9

Approach LOS D E B C

Intersection Summary

HCM Average Control Delay 28.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 110.8 Sum of lost time (s) 23.1

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 158 341 133 121 170 235 663 164 115 784 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 10 12 11 10 10 11 11 10 11 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 260 0 270 195 195 190 190

Storage Lanes 0 1 0 1 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1788 1492 0 1772 1492 1685 3351 0 1685 3436 0

Flt Permitted 0.715 0.583 0.950 0.950

Satd. Flow (perm) 0 1297 1492 0 1061 1492 1685 3351 0 1685 3436 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 363 185 24 3

Link Speed (mph) 30 30 35 35

Link Distance (ft) 706 887 253 267

Travel Time (s) 16.0 20.2 4.9 5.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.94 0.92 0.92 0.92 0.88 0.88 0.88 0.94 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 1% 0% 2% 1% 0% 1% 1% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 233 363 0 277 185 267 939 0 122 871 0

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Detector Phase 4 4 1 8 8 5 1 6 5 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 6.0 10.0

Minimum Split (s) 12.0 12.0 11.0 12.0 12.0 11.0 11.0 15.0 11.0 15.0

Total Split (s) 35.0 35.0 25.0 35.0 35.0 25.0 25.0 45.0 0.0 25.0 45.0 0.0

Total Split (%) 26.5% 26.5% 18.9% 26.5% 26.5% 18.9% 18.9% 34.1% 0.0% 18.9% 34.1% 0.0%

Maximum Green (s) 30.0 30.0 20.0 30.0 30.0 20.0 20.0 40.0 20.0 40.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min None Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 20%

Maximum Green (s) 23.0

Yellow Time (s) 3.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.7 55.5 30.7 47.8 20.5 37.5 12.0 29.0

Actuated g/C Ratio 0.31 0.56 0.31 0.48 0.21 0.38 0.12 0.29

v/c Ratio 0.58 0.37 0.85 0.23 0.77 0.73 0.60 0.87

Control Delay 39.6 2.4 58.8 3.7 55.8 32.0 56.4 44.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 39.6 2.4 58.8 3.7 55.8 32.0 56.4 44.2

LOS D A E A E C E D

Approach Delay 17.0 36.7 37.2 45.7

Approach LOS B D D D

Queue Length 50th (ft) 114 0 150 0 149 234 69 250

Queue Length 95th (ft) #321 37 #458 46 #410 #483 163 450

Internal Link Dist (ft) 626 807 173 187

Turn Bay Length (ft) 260 270 195 190

Base Capacity (vph) 400 992 327 923 346 1393 346 1413

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.58 0.37 0.85 0.20 0.77 0.67 0.35 0.62

Intersection Summary

Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 99.6

Natural Cycle: 130

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 36.0 Intersection LOS: D

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     12: Hart Street & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 158 341 133 121 170 235 663 164 115 784 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 12 11 10 10 11 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 0.97 1.00 0.99

Flt Protected 0.99 1.00 0.97 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1789 1492 1773 1492 1685 3352 1685 3435

Flt Permitted 0.71 1.00 0.58 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1296 1492 1060 1492 1685 3352 1685 3435

Peak-hour factor, PHF 0.94 0.94 0.94 0.92 0.92 0.92 0.88 0.88 0.88 0.94 0.94 0.94

Adj. Flow (vph) 65 168 363 145 132 185 267 753 186 122 834 37

RTOR Reduction (vph) 0 0 182 0 0 108 0 15 0 0 2 0

Lane Group Flow (vph) 0 233 181 0 277 77 267 924 0 122 869 0

Heavy Vehicles (%) 2% 1% 1% 0% 2% 1% 0% 1% 1% 0% 1% 0%

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Actuated Green, G (s) 30.7 51.3 30.7 42.7 20.6 37.6 12.0 29.0

Effective Green, g (s) 30.7 51.3 30.7 42.7 20.6 37.6 12.0 29.0

Actuated g/C Ratio 0.30 0.50 0.30 0.42 0.20 0.37 0.12 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 387 745 317 692 338 1226 197 969

v/s Ratio Prot 0.05 0.01 0.16 c0.28 0.07 c0.25

v/s Ratio Perm 0.18 0.07 c0.26 0.04

v/c Ratio 0.60 0.24 0.87 0.11 0.79 0.75 0.62 0.90

Uniform Delay, d1 30.8 14.7 34.2 18.4 39.0 28.5 43.2 35.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 0.1 21.8 0.0 10.8 2.4 4.0 10.5

Delay (s) 32.6 14.7 56.0 18.4 49.8 30.9 47.3 46.0

Level of Service C B E B D C D D

Approach Delay (s) 21.7 41.0 35.1 46.2

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 36.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 102.8 Sum of lost time (s) 17.5

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 341 382 26 291 173 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 13 14 13 10 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1865 1652 2027 1636 1685 1900

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1865 1652 2027 1636 1685 1900

Link Speed (mph) 30 20 20

Link Distance (ft) 352 323 278

Travel Time (s) 8.0 11.0 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.86 0.88 0.88 0.81 0.81

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 2% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 397 444 30 331 214 44

Sign Control Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 341 382 26 291 173 36

Peak Hour Factor 0.86 0.86 0.88 0.88 0.81 0.81

Hourly flow rate (vph) 397 444 30 331 214 44

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total (vph) 397 444 30 331 214 44

Volume Left (vph) 397 0 0 0 214 0

Volume Right (vph) 0 444 0 331 0 0

Hadj (s) 0.20 -0.58 0.00 -0.57 0.50 0.00

Departure Headway (s) 4.9 3.2 5.5 3.2 6.1 5.6

Degree Utilization, x 0.54 0.39 0.05 0.29 0.36 0.07

Capacity (veh/h) 706 1114 596 1113 563 608

Control Delay (s) 13.6 8.3 8.8 7.5 11.3 7.8

Approach Delay (s) 10.8 7.6 10.7

Approach LOS B A B

Intersection Summary

Delay 10.0

HCM Level of Service A

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

14: Exeter Street & Broadway (Route 138) No Action (2022) Alternative SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 38

Lane Group EBL EBR NBL NBT SBT SBR SEL SER SER2

Lane Configurations

Volume (vph) 1 13 202 578 566 3 1 185 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12 16 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0

Storage Lanes 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25

Satd. Flow (prot) 1713 0 0 2084 2109 0 1847 0 0

Flt Permitted 0.996 0.987

Satd. Flow (perm) 1713 0 0 2084 2109 0 1847 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 277 361 514 458

Travel Time (s) 6.3 8.2 11.7 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.60 0.60 0.94 0.94 0.88 0.88 0.98 0.98 0.98

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 2% 2% 2% 0% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 24 0 0 830 646 0 192 0 0

Sign Control Stop Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 99.9% ICU Level of Service F

Analysis Period (min) 15
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Intersection has too many legs for HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 262 110 9 37 113 1 8 505 37 1 451 268

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 10 12 12 15 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2001 0 0 1737 0 0 2050 0 0 1863 1583

Flt Permitted 0.702 0.859 0.991 0.999

Satd. Flow (perm) 0 1453 0 0 1511 0 0 2034 0 0 1861 1583

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 20 20

Link Distance (ft) 888 268 1391 764

Travel Time (s) 20.2 6.1 47.4 26.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.88 0.88 0.88 0.89 0.89 0.89 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 0% 3% 0% 0% 0% 1% 0% 0% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 419 0 0 171 0 0 618 0 0 491 291

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Detector Phase 4 4 3 4 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 4.0 8.0 18.0 18.0 18.0 18.0 18.0

Minimum Split (s) 14.0 14.0 9.0 14.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 32.0 32.0 0.0 20.0 32.0 0.0 42.0 42.0 0.0 42.0 42.0 42.0

Total Split (%) 28.1% 28.1% 0.0% 17.5% 28.1% 0.0% 36.8% 36.8% 0.0% 36.8% 36.8% 36.8%

Maximum Green (s) 26.0 26.0 15.0 26.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0 7.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 18%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0



Lanes, Volumes, Timings Project First Light - Taunton

15: Washington Street & Broadway (Route 138) No Action (2022) Alternative SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 42

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.34 0.34 0.45 0.45 0.45

v/c Ratio 0.86 0.34 0.67 0.58 0.41

Control Delay 44.6 23.4 22.9 20.8 18.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 44.6 23.4 22.9 20.8 18.0

LOS D C C C B

Approach Delay 44.6 23.4 22.9 19.8

Approach LOS D C C B

Queue Length 50th (ft) 172 56 204 153 82

Queue Length 95th (ft) #454 140 #496 364 210

Internal Link Dist (ft) 808 188 1311 684

Turn Bay Length (ft)

Base Capacity (vph) 489 508 921 843 717

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.86 0.34 0.67 0.58 0.41

Intersection Summary

Area Type: Other

Cycle Length: 114

Actuated Cycle Length: 78

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 26.3 Intersection LOS: C

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     15: Washington Street & Broadway (Route 138)
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Lane Group ø2

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 262 110 9 37 113 1 8 505 37 1 451 268

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 15 12 12 10 12 12 15 12 12 12 12

Total Lost time (s) 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.97 0.99 1.00 1.00 1.00

Satd. Flow (prot) 2000 1738 2051 1863 1583

Flt Permitted 0.70 0.86 0.99 1.00 1.00

Satd. Flow (perm) 1453 1511 2034 1861 1583

Peak-hour factor, PHF 0.91 0.91 0.91 0.88 0.88 0.88 0.89 0.89 0.89 0.92 0.92 0.92

Adj. Flow (vph) 288 121 10 42 128 1 9 567 42 1 490 291

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 419 0 0 171 0 0 618 0 0 491 291

Heavy Vehicles (%) 1% 0% 0% 3% 0% 0% 0% 1% 0% 0% 2% 2%

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Actuated Green, G (s) 26.2 26.2 35.3 35.3 35.3

Effective Green, g (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.33 0.33 0.44 0.44 0.44

Clearance Time (s) 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 474 493 894 818 696

v/s Ratio Prot

v/s Ratio Perm c0.29 0.11 c0.30 0.26 0.18

v/c Ratio 0.88 0.35 0.69 0.60 0.42

Uniform Delay, d1 25.6 20.5 18.1 17.1 15.4

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.9 0.6 2.3 1.2 0.4

Delay (s) 43.5 21.1 20.4 18.4 15.9

Level of Service D C C B B

Approach Delay (s) 43.5 21.1 20.4 17.4

Approach LOS D C C B

Intersection Summary

HCM Average Control Delay 24.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 80.3 Sum of lost time (s) 18.8

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 1 1 70 1 186 0 528 198 168 722 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 10 12 12 12 13 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1795 0 0 1690 1599 0 1900 1652 0 2111 0

Flt Permitted 0.971 0.953 0.991

Satd. Flow (perm) 0 1795 0 0 1690 1599 0 1900 1652 0 2111 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 222 827 488 324

Travel Time (s) 5.0 18.8 11.1 7.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.50 0.50 0.88 0.88 0.88 0.88 0.88 0.88 0.96 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 0% 1% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 10 0 0 81 211 0 600 225 0 932 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 91.2% ICU Level of Service F

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 3 1 1 70 1 186 0 528 198 168 722 5

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.50 0.50 0.50 0.88 0.88 0.88 0.88 0.88 0.88 0.96 0.96 0.96

Hourly flow rate (vph) 6 2 2 80 1 211 0 600 225 175 752 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 8

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.89 0.89 0.89 0.89 0.89 0.89

vC, conflicting volume 1811 1930 755 1708 1707 600 757 825

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1847 1980 755 1732 1732 494 757 746

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 76 95 100 0 98 59 100 77

cM capacity (veh/h) 25 43 412 50 62 516 863 776

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 10 292 600 225 932

Volume Left 6 80 0 0 175

Volume Right 2 211 0 225 5

cSH 34 168 863 1700 776

Volume to Capacity 0.29 1.74 0.00 0.13 0.23

Queue Length 95th (ft) 24 519 0 0 22

Control Delay (s) 148.4 402.3 0.0 0.0 5.7

Lane LOS F F A

Approach Delay (s) 148.4 402.3 0.0 5.7

Approach LOS F F

Intersection Summary

Average Delay 60.4

Intersection Capacity Utilization 91.2% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 379 101 87 29 100 29 86 315 48 25 287 447

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 14 12 12 13 12 12 12 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 380 0 0 0 0 0 0

Storage Lanes 1 1 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1698 1676 0 0 1932 0 0 3612 0 0 1858 1561

Flt Permitted 0.950 0.984 0.991 0.693 0.929

Satd. Flow (perm) 1698 1676 0 0 1932 0 0 2526 0 0 1733 1561

Right Turn on Red No Yes Yes No

Satd. Flow (RTOR) 6 11

Link Speed (mph) 30 30 30 30

Link Distance (ft) 533 225 560 488

Travel Time (s) 12.1 5.1 12.7 11.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.94 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 1% 4% 1% 0% 0% 1% 0% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 24%

Lane Group Flow (vph) 328 317 0 0 180 0 0 511 0 0 332 476

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Detector Phase 1 1 2 2 3 8 4 4 1

Switch Phase

Minimum Initial (s) 18.0 18.0 7.0 7.0 6.0 18.0 18.0 18.0 18.0

Minimum Split (s) 24.0 24.0 12.0 12.0 11.0 24.0 24.0 24.0 24.0

Total Split (s) 41.0 41.0 0.0 17.0 17.0 0.0 20.0 61.0 0.0 41.0 41.0 41.0

Total Split (%) 29.3% 29.3% 0.0% 12.1% 12.1% 0.0% 14.3% 43.6% 0.0% 29.3% 29.3% 29.3%

Maximum Green (s) 35.0 35.0 12.0 12.0 15.0 55.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 5.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 15%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 23.7 23.7 12.8 26.4 26.4 55.7

Actuated g/C Ratio 0.28 0.28 0.15 0.32 0.32 0.67

v/c Ratio 0.68 0.67 0.60 0.63 0.61 0.46

Control Delay 37.3 36.8 46.2 29.0 30.9 7.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 37.3 36.8 46.2 29.0 30.9 7.3

LOS D D D C C A

Approach Delay 37.1 46.2 29.0 17.0

Approach LOS D D C B

Queue Length 50th (ft) 140 134 75 101 126 81

Queue Length 95th (ft) 365 352 #288 234 326 142

Internal Link Dist (ft) 453 145 480 408

Turn Bay Length (ft)

Base Capacity (vph) 754 745 299 1767 793 1348

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.44 0.43 0.60 0.29 0.42 0.35

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 83.7

Natural Cycle: 95

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 28.4 Intersection LOS: C

Intersection Capacity Utilization 75.1% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Tremont Street (Route 140) & Washington Street



Lanes, Volumes, Timings Project First Light - Taunton

17: Tremont Street (Route 140) & Washington Street No Action (2022) Alternative SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 50

Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 379 101 87 29 100 29 86 315 48 25 287 447

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 14 12 12 13 12 12 12 11

Total Lost time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 1.00 0.95 0.98 0.98 1.00 0.85

Flt Protected 0.95 0.98 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1698 1676 1932 3610 1858 1561

Flt Permitted 0.95 0.98 0.99 0.69 0.93 1.00

Satd. Flow (perm) 1698 1676 1932 2527 1733 1561

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.94 0.94 0.94

Adj. Flow (vph) 431 115 99 33 114 33 98 358 55 27 305 476

RTOR Reduction (vph) 0 0 0 0 5 0 0 8 0 0 0 0

Lane Group Flow (vph) 328 317 0 0 175 0 0 503 0 0 332 476

Heavy Vehicles (%) 1% 1% 1% 4% 1% 0% 0% 1% 0% 0% 2% 0%

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Actuated Green, G (s) 23.7 23.7 12.8 26.5 26.5 50.2

Effective Green, g (s) 23.7 23.7 12.8 26.5 26.5 50.2

Actuated g/C Ratio 0.28 0.28 0.15 0.31 0.31 0.59

Clearance Time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 472 466 290 785 538 919

v/s Ratio Prot c0.19 0.19 c0.09 0.14

v/s Ratio Perm c0.20 0.19 0.16

v/c Ratio 0.69 0.68 0.60 0.64 0.62 0.52

Uniform Delay, d1 27.6 27.4 33.9 25.3 25.1 10.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.6 3.2 2.4 1.3 1.5 0.2

Delay (s) 31.1 30.7 36.3 26.7 26.6 10.6

Level of Service C C D C C B

Approach Delay (s) 30.9 36.3 26.7 17.2

Approach LOS C D C B

Intersection Summary

HCM Average Control Delay 25.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 85.3 Sum of lost time (s) 22.3

Intersection Capacity Utilization 75.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 196 874 315 0 0 1010 0 283 119 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 14 12 12 16 12 10 10 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 1 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1752 3574 1535 0 0 1660 0 1756 1478 0 0 0

Flt Permitted 0.950

Satd. Flow (perm) 1752 3574 1535 0 0 1660 0 1756 1478 0 0 0

Right Turn on Red No No Yes No Yes

Satd. Flow (RTOR) 610

Link Speed (mph) 20 20 30 30

Link Distance (ft) 307 858 833 272

Travel Time (s) 10.5 29.3 18.9 6.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.96 0.92 0.92 0.97 0.92 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 1% 0% 0% 1% 0% 1% 2% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 204 910 328 0 0 1041 0 322 135 0 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Detector Phase 1 2 1 1 2 2 2

Switch Phase

Minimum Initial (s) 30.0 25.0 25.0

Minimum Split (s) 35.0 30.0 30.0

Total Split (s) 70.0 35.0 70.0 0.0 0.0 0.0 0.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 80.5% 40.2% 80.5% 0.0% 0.0% 0.0% 0.0% 40.2% 40.2% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø3

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 20%

Maximum Green (s) 14.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 9.0

Flash Dont Walk (s) 5.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 69.0 30.3 69.0 76.8 30.3 30.3

Actuated g/C Ratio 0.90 0.39 0.90 1.00 0.39 0.39

v/c Ratio 0.13 0.64 0.24 0.63 0.46 0.23

Control Delay 2.1 22.9 2.5 1.8 21.8 19.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.1 22.9 2.5 1.8 21.8 19.0

LOS A C A A C B

Approach Delay 15.3 20.9

Approach LOS B C

Queue Length 50th (ft) 0 152 0 0 93 35

Queue Length 95th (ft) 44 298 75 0 215 95

Internal Link Dist (ft) 227 778 753 192

Turn Bay Length (ft)

Base Capacity (vph) 1575 1412 1380 1660 694 584

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.13 0.64 0.24 0.63 0.46 0.23

Intersection Summary

Area Type: Other

Cycle Length: 87

Actuated Cycle Length: 76.8

Natural Cycle: 85

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 11.4 Intersection LOS: B

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

Splits and Phases:     18: Cohannet Street & Weir Street
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Lane Group ø3

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 196 874 315 0 0 1010 0 283 119 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 14 12 12 16 12 10 10 12 12 12

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1752 3574 1535 1660 1756 1478

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1752 3574 1535 1660 1756 1478

Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.97 0.92 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 204 910 328 0 0 1041 0 322 135 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 204 910 328 0 0 1041 0 322 135 0 0 0

Heavy Vehicles (%) 3% 1% 1% 0% 0% 1% 0% 1% 2% 0% 0% 0%

Parking  (#/hr) 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Actuated Green, G (s) 65.6 30.3 65.6 78.5 30.3 30.3

Effective Green, g (s) 65.6 30.3 65.6 78.5 30.3 30.3

Actuated g/C Ratio 0.84 0.39 0.84 1.00 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 1464 1380 1283 1660 678 570

v/s Ratio Prot 0.12 0.25 0.21 0.18 0.09

v/s Ratio Perm c0.63

v/c Ratio 0.14 0.66 0.26 0.63 0.47 0.24

Uniform Delay, d1 1.2 19.9 1.3 0.0 18.1 16.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.5 0.5 1.8 2.4 1.0

Delay (s) 1.4 22.3 1.8 1.8 20.5 17.3

Level of Service A C A A C B

Approach Delay (s) 14.7 1.8 19.5 0.0

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 10.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 78.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 881 609 0 554

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 15 14 12 13

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 3814 1788 0 1498

Flt Permitted 0.950

Satd. Flow (perm) 0 0 3814 1788 0 1498

Link Speed (mph) 20 20 30

Link Distance (ft) 272 272 1391

Travel Time (s) 9.3 9.3 31.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.97 0.97 0.92 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 2% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 908 628 0 589

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 881 609 0 554

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.97 0.97 0.92 0.94

Hourly flow rate (vph) 0 0 908 628 0 589

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 272

pX, platoon unblocked

vC, conflicting volume 2444 0 0

vC1, stage 1 conf vol 0

vC2, stage 2 conf vol 2444

vCu, unblocked vol 2444 0 0

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 44

cM capacity (veh/h) 28 1091 1630

Direction, Lane # NB 1 NB 2 NB 3 SB 1

Volume Total 454 454 628 589

Volume Left 454 454 0 0

Volume Right 0 0 0 589

cSH 1630 1630 1700 1700

Volume to Capacity 0.56 0.56 0.37 0.35

Queue Length 95th (ft) 91 91 0 0

Control Delay (s) 10.0 10.0 0.0 0.0

Lane LOS A A

Approach Delay (s) 5.9 0.0

Approach LOS

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 26 966 81 388 0 0 0 0 240 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 12 13 13 16 12 12 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 1 1 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1479 1737 1748 1812 0 0 0 0 1835 0

Flt Permitted 0.950 0.959

Satd. Flow (perm) 0 0 1479 1737 1748 1812 0 0 0 0 1835 0

Link Speed (mph) 30 20 20 30

Link Distance (ft) 189 272 206 549

Travel Time (s) 4.3 9.3 7.0 12.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 2% 4% 1% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 46%

Lane Group Flow (vph) 0 0 30 555 559 413 0 0 0 0 276 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 55.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 26 966 81 388 0 0 0 0 240 3

Peak Hour Factor 0.92 0.92 0.88 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 0 0 30 1028 86 413 0 0 0 0 273 3

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1

Volume Total (vph) 30 685 429 413 276

Volume Left (vph) 0 685 343 0 0

Volume Right (vph) 30 0 0 413 3

Hadj (s) -0.60 0.53 0.44 -0.68 -0.01

Departure Headway (s) 5.2 6.0 5.9 3.2 5.8

Degree Utilization, x 0.04 1.13 0.70 0.37 0.44

Capacity (veh/h) 652 593 603 1114 615

Control Delay (s) 8.4 100.2 20.0 6.8 13.3

Approach Delay (s) 8.4 52.4 13.3

Approach LOS A F B

Intersection Summary

Delay 45.8

HCM Level of Service E

Intersection Capacity Utilization 55.0% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 198 19 0 0 0 0 0 465 723 402 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 12 12 12 12 11 13 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 1 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2089 0 0 0 0 0 0 1402 3583 1797 0

Flt Permitted 0.950

Satd. Flow (perm) 0 2089 0 0 0 0 0 0 1402 3583 1797 0

Link Speed (mph) 30 30 30 20

Link Distance (ft) 540 307 848 206

Travel Time (s) 12.3 7.0 19.3 7.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 0% 2% 1% 3% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 247 0 0 0 0 0 0 505 769 542 0

Sign Control Stop Stop Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15
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Intersection Sign configuration not allowed in HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 202 147 140 148 14 146 437 119 15 398 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 10 10 12 11 11 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 100 0 180 0 0 300

Storage Lanes 0 0 1 0 1 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2031 0 1668 1750 0 1728 1743 0 0 3405 0

Flt Permitted 0.997 0.350 0.315 0.671

Satd. Flow (perm) 0 2027 0 615 1750 0 573 1743 0 0 2289 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 411 513 428 848

Travel Time (s) 9.3 11.7 9.7 19.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.90 0.90 0.90 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 1% 2% 2% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 385 0 159 184 0 162 618 0 0 462 0

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Detector Phase 4 4 4 4 2 1 2 1 1

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 7.0 7.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 11.0 11.0

Total Split (s) 34.0 34.0 0.0 34.0 34.0 0.0 24.0 48.0 0.0 24.0 24.0 0.0

Total Split (%) 33.7% 33.7% 0.0% 33.7% 33.7% 0.0% 23.8% 47.5% 0.0% 23.8% 23.8% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 19%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 40.4 44.5 20.2

Actuated g/C Ratio 0.34 0.34 0.34 0.45 0.50 0.23

v/c Ratio 0.56 0.76 0.31 0.31 0.71 0.90

Control Delay 29.8 55.2 25.8 21.7 25.6 57.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 29.8 55.2 25.8 21.7 25.6 57.3

LOS C E C C C E

Approach Delay 29.8 39.4 24.8 57.3

Approach LOS C D C E

Queue Length 50th (ft) 152 69 66 40 213 118

Queue Length 95th (ft) 316 #213 150 108 #534 #268

Internal Link Dist (ft) 331 433 348 768

Turn Bay Length (ft) 100 180

Base Capacity (vph) 686 208 592 519 865 516

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.56 0.76 0.31 0.31 0.71 0.90

Intersection Summary

Area Type: Other

Cycle Length: 101

Actuated Cycle Length: 89.6

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 36.0 Intersection LOS: D

Intersection Capacity Utilization 83.9% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     22: High Street & Winthrop Street (Route 44)
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Lane Group ø9

Pedestrian Calls (#/hr) 15

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 202 147 140 148 14 146 437 119 15 398 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 10 10 12 11 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 0.94 1.00 0.99 1.00 0.97 1.00

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2031 1668 1750 1728 1743 3405

Flt Permitted 1.00 0.35 1.00 0.31 1.00 0.67

Satd. Flow (perm) 2027 615 1750 573 1743 2288

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.90 0.90 0.90 0.92 0.92 0.92

Adj. Flow (vph) 5 220 160 159 168 16 162 486 132 16 433 13

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 385 0 159 184 0 162 618 0 0 462 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 1% 2% 2% 0% 2% 0%

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Actuated Green, G (s) 30.3 30.3 30.3 40.4 44.4 20.2

Effective Green, g (s) 30.3 30.3 30.3 40.4 44.4 20.2

Actuated g/C Ratio 0.33 0.33 0.33 0.44 0.49 0.22

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 672 204 580 509 847 506

v/s Ratio Prot 0.11 0.07 c0.35

v/s Ratio Perm 0.19 c0.26 0.07 c0.20

v/c Ratio 0.57 0.78 0.32 0.32 0.73 0.91

Uniform Delay, d1 25.2 27.5 22.8 22.6 18.7 34.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 17.0 0.3 1.6 5.5 23.4

Delay (s) 26.4 44.5 23.1 24.3 24.2 58.1

Level of Service C D C C C E

Approach Delay (s) 26.4 33.1 24.2 58.1

Approach LOS C C C E

Intersection Summary

HCM Average Control Delay 34.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 91.4 Sum of lost time (s) 16.7

Intersection Capacity Utilization 83.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 607 347 0 639 10 308 17 24 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 15 16 12 14 12 12 15 15 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 100 150 0 0 0 50 0 0

Storage Lanes 1 1 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1986 2069 1794 0 2003 0 0 1977 1777 0 0 0

Flt Permitted 0.132 0.955

Satd. Flow (perm) 276 2069 1794 0 2003 0 0 1977 1777 0 0 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 244 14

Link Speed (mph) 30 30 30 30

Link Distance (ft) 858 644 498 420

Travel Time (s) 19.5 14.6 11.3 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.95 0.92 0.99 0.99 0.89 0.89 0.89 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 1% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 639 365 0 655 0 0 365 27 0 0 0

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 3 3 3

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 35.0 35.0 35.0 0.0 35.0 0.0 35.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 39.3% 39.3% 39.3% 0.0% 39.3% 0.0% 39.3% 39.3% 39.3% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 21%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.41

v/c Ratio 0.19 0.75 0.41 0.80 0.45 0.04

Control Delay 22.5 27.3 7.6 29.8 19.3 11.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.5 27.3 7.6 29.8 19.3 11.0

LOS C C A C B B

Approach Delay 20.2 29.8 18.8

Approach LOS C C B

Queue Length 50th (ft) 6 218 31 230 106 3

Queue Length 95th (ft) 31 #548 122 #583 249 22

Internal Link Dist (ft) 778 564 418 340

Turn Bay Length (ft) 100 150 50

Base Capacity (vph) 113 849 880 821 811 738

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.19 0.75 0.41 0.80 0.45 0.04

Intersection Summary

Area Type: Other

Cycle Length: 89

Actuated Cycle Length: 73.8

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 23.0 Intersection LOS: C

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     23: Main Street (Route 140) & Union Street
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Lane Group ø2

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 607 347 0 639 10 308 17 24 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 16 12 14 12 12 15 15 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1986 2069 1794 2003 1977 1776

Flt Permitted 0.13 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 276 2069 1794 2003 1977 1776

Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.99 0.99 0.89 0.89 0.89 0.92 0.92 0.92

Adj. Flow (vph) 22 639 365 0 645 10 346 19 27 0 0 0

RTOR Reduction (vph) 0 0 147 0 0 0 0 0 8 0 0 0

Lane Group Flow (vph) 22 639 218 0 655 0 0 365 19 0 0 0

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 1% 0% 0% 0% 0% 0%

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Actuated Green, G (s) 30.3 30.3 30.3 30.3 30.3 30.3

Effective Green, g (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 110 822 712 795 785 705

v/s Ratio Prot 0.31 c0.33 c0.18 0.01

v/s Ratio Perm 0.08 0.12

v/c Ratio 0.20 0.78 0.31 0.82 0.46 0.03

Uniform Delay, d1 15.1 20.1 15.8 20.6 17.0 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.0 7.1 1.1 9.5 2.0 0.1

Delay (s) 19.1 27.2 16.9 30.1 19.0 14.1

Level of Service B C B C B B

Approach Delay (s) 23.4 30.1 18.6 0.0

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 24.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 15.7

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 367 56 270 368 28 320

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1901 0 0 2108 1856 0

Flt Permitted 0.979 0.996

Satd. Flow (perm) 1901 0 0 2108 1856 0

Link Speed (mph) 30 25 30

Link Distance (ft) 308 448 368

Travel Time (s) 7.0 12.2 8.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.90 0.90 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 4% 0% 0% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 450 0 0 709 396 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 367 56 270 368 28 320

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.90 0.90 0.88 0.88

Hourly flow rate (vph) 390 60 300 409 32 364

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 390 1429 420

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 390 1429 420

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 75 71 43

cM capacity (veh/h) 1179 110 635

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 450 709 395

Volume Left 0 300 32

Volume Right 60 0 364

cSH 1700 1179 458

Volume to Capacity 0.26 0.25 0.86

Queue Length 95th (ft) 0 25 222

Control Delay (s) 0.0 5.6 45.2

Lane LOS A E

Approach Delay (s) 0.0 5.6 45.2

Approach LOS E

Intersection Summary

Average Delay 14.1

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 873 38 12 845 3 4 0 3 8 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1933 0 0 1942 0 0 1682 0 0 1685 0

Flt Permitted 0.999 0.972 0.950

Satd. Flow (perm) 0 1933 0 0 1942 0 0 1682 0 0 1685 0

Link Speed (mph) 30 35 30 30

Link Distance (ft) 613 1042 563 383

Travel Time (s) 13.9 20.3 12.8 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.93 0.93 0.94 0.94 0.94 0.50 0.50 0.50 0.60 0.60 0.60

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 980 0 0 915 0 0 14 0 0 13 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 873 38 12 845 3 4 0 3 8 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.93 0.93 0.94 0.94 0.94 0.50 0.50 0.50 0.60 0.60 0.60

Hourly flow rate (vph) 0 939 41 13 899 3 8 0 6 13 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1309

pX, platoon unblocked 0.67 0.67 0.67 0.67 0.67 0.67

vC, conflicting volume 902 980 1885 1887 959 1891 1906 901

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 610 980 2074 2076 959 2083 2104 607

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 70 100 98 48 100 100

cM capacity (veh/h) 657 713 27 36 314 26 34 336

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 980 915 14 13

Volume Left 0 13 8 13

Volume Right 41 3 6 0

cSH 657 713 44 26

Volume to Capacity 0.00 0.02 0.32 0.52

Queue Length 95th (ft) 0 1 27 40

Control Delay (s) 0.0 0.5 122.3 248.2

Lane LOS A F F

Approach Delay (s) 0.0 0.5 122.3 248.2

Approach LOS F F

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 118 360 0 0 197 235 28 0 53 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 16 16 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 250 0 0

Storage Lanes 0 0 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2049 0 0 1920 0 0 2046 1727 0 0 0

Flt Permitted 0.988 0.950

Satd. Flow (perm) 0 2049 0 0 1920 0 0 2046 1727 0 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 522 376 353 403

Travel Time (s) 11.9 8.5 8.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 6% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 503 0 0 491 0 0 32 60 0 0 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 63.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 118 360 0 0 197 235 28 0 53 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Hourly flow rate (vph) 124 379 0 0 224 267 32 0 60 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 224 379 985 851 379 985 985 357

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 224 379 985 851 379 985 985 357

tC, single (s) 4.1 4.1 7.1 6.5 6.3 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.4 3.5 4.0 3.3

p0 queue free % 91 100 85 100 91 100 100 100

cM capacity (veh/h) 1357 1191 213 272 659 194 227 691

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 503 491 92

Volume Left 124 0 32

Volume Right 0 267 60

cSH 1357 1700 617

Volume to Capacity 0.09 0.29 0.15

Queue Length 95th (ft) 8 0 13

Control Delay (s) 2.7 0.0 15.8

Lane LOS A C

Approach Delay (s) 2.7 0.0 15.8

Approach LOS C

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 63.6% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 286 27 35 188 0 0 0 0 192 0 97

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 12 12 12 16 16

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 150

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2065 0 0 2030 0 0 0 0 0 2046 1830

Flt Permitted 0.992 0.950

Satd. Flow (perm) 0 2065 0 0 2030 0 0 0 0 0 2046 1830

Link Speed (mph) 30 30 30 30

Link Distance (ft) 611 522 572 384

Travel Time (s) 13.9 11.9 13.0 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.92 0.92 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 344 0 0 242 0 0 0 0 0 211 107

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 286 27 35 188 0 0 0 0 192 0 97

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.92 0.92 0.91 0.91 0.91

Hourly flow rate (vph) 0 314 30 38 204 0 0 0 0 211 0 107

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 204 314 610 610 329 610 595 204

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 204 314 610 610 329 610 595 204

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 97 100 100 100 47 100 87

cM capacity (veh/h) 1379 1240 349 400 717 400 407 841

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 344 242 318

Volume Left 0 38 211

Volume Right 30 0 107

cSH 1700 1240 602

Volume to Capacity 0.20 0.03 0.53

Queue Length 95th (ft) 0 2 77

Control Delay (s) 0.0 1.5 19.0

Lane LOS A C

Approach Delay (s) 0.0 1.5 19.0

Approach LOS C

Intersection Summary

Average Delay 7.1

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 186 131 35 15 119 73 38 113 48 74 121 209

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 16 12 12 13 12 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1922 0 0 2013 0 0 1851 0 0 1968 0

Flt Permitted 0.974 0.996 0.991 0.991

Satd. Flow (perm) 0 1922 0 0 2013 0 0 1851 0 0 1968 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2892 506 542 449

Travel Time (s) 65.7 11.5 12.3 10.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 0% 7% 1% 1% 0% 2% 2% 0% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 400 0 0 235 0 0 226 0 0 439 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 186 131 35 15 119 73 38 113 48 74 121 209

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Hourly flow rate (vph) 211 149 40 17 135 83 43 128 55 80 132 227

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 218 189 1095 844 169 921 822 177

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 218 189 1095 844 169 921 822 177

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.3 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 84 99 43 49 94 36 49 74

cM capacity (veh/h) 1357 1356 75 250 875 125 258 869

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 400 235 226 439

Volume Left 211 17 43 80

Volume Right 40 83 55 227

cSH 1357 1356 197 311

Volume to Capacity 0.16 0.01 1.15 1.41

Queue Length 95th (ft) 14 1 280 579

Control Delay (s) 5.0 0.7 159.3 236.3

Lane LOS A A F F

Approach Delay (s) 5.0 0.7 159.3 236.3

Approach LOS F F

Intersection Summary

Average Delay 109.1

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 123 31 30 155 207 30 91 37 216 114 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1832 0 0 1742 0 0 1812 0 0 1819 0

Flt Permitted 0.999 0.996 0.991 0.969

Satd. Flow (perm) 0 1832 0 0 1742 0 0 1812 0 0 1819 0

Link Speed (mph) 30 20 30 20

Link Distance (ft) 1273 2892 339 1519

Travel Time (s) 28.9 98.6 7.7 51.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 1% 1% 0% 1% 0% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 177 0 0 445 0 0 179 0 0 380 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 123 31 30 155 207 30 91 37 216 114 4

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 2 140 35 34 176 235 34 103 42 245 130 5

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 177 445 180 380

Volume Left (vph) 2 34 34 245

Volume Right (vph) 35 235 42 5

Hadj (s) -0.10 -0.29 -0.09 0.14

Departure Headway (s) 6.7 5.9 6.7 6.4

Degree Utilization, x 0.33 0.73 0.33 0.68

Capacity (veh/h) 461 583 448 521

Control Delay (s) 12.9 23.1 13.0 21.8

Approach Delay (s) 12.9 23.1 13.0 21.8

Approach LOS B C B C

Intersection Summary

Delay 19.6

HCM Level of Service C

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 172 7 117 144 7 98

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1727 0 1723 0 0 1877

Flt Permitted 0.954 0.997

Satd. Flow (perm) 1727 0 1723 0 0 1877

Link Speed (mph) 30 30 30

Link Distance (ft) 1273 279 1352

Travel Time (s) 28.9 6.3 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 2% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 203 0 297 0 0 119

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 31.6% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 172 7 117 144 7 98

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 195 8 133 164 8 111

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 342 215 297

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 342 215 297

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 70 99 99

cM capacity (veh/h) 652 830 1276

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 203 297 119

Volume Left 195 0 8

Volume Right 8 164 0

cSH 658 1700 1276

Volume to Capacity 0.31 0.17 0.01

Queue Length 95th (ft) 33 0 0

Control Delay (s) 12.9 0.0 0.6

Lane LOS B A

Approach Delay (s) 12.9 0.0 0.6

Approach LOS B

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 31.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 159 91 153 44 142 244

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1841 1843 0 1921 0

Flt Permitted 0.969 0.982

Satd. Flow (perm) 0 1841 1843 0 1921 0

Link Speed (mph) 30 30 30

Link Distance (ft) 294 540 827

Travel Time (s) 6.7 12.3 18.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.90 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 0% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 278 219 0 419 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 159 91 153 44 142 244

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.92 0.92

Hourly flow rate (vph) 177 101 170 49 154 265

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 219 649 194

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 219 649 194

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 87 59 69

cM capacity (veh/h) 1351 378 852

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 278 219 420

Volume Left 177 0 154

Volume Right 0 49 265

cSH 1351 1700 583

Volume to Capacity 0.13 0.13 0.72

Queue Length 95th (ft) 11 0 149

Control Delay (s) 5.5 0.0 25.5

Lane LOS A D

Approach Delay (s) 5.5 0.0 25.5

Approach LOS D

Intersection Summary

Average Delay 13.3

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 121 361 62 1 345 44 83 59 3 27 48 162

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2086 0 0 1900 0 0 1767 0 0 1703 0

Flt Permitted 0.989 0.972 0.994

Satd. Flow (perm) 0 2086 0 0 1900 0 0 1767 0 0 1703 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 555 811 422 619

Travel Time (s) 12.6 18.4 9.6 14.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.89 0.89 0.89 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 3% 0% 2% 0% 0% 2% 0% 0% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 591 0 0 443 0 0 162 0 0 270 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 85.5% ICU Level of Service E

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

32: Gordon Owen Parkway & Williams Street No Action (2022) Alternative SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 90

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 121 361 62 1 345 44 83 59 3 27 48 162

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.89 0.89 0.89 0.88 0.88 0.88

Hourly flow rate (vph) 132 392 67 1 392 50 93 66 3 31 55 184

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 811

pX, platoon unblocked

vC, conflicting volume 442 460 1320 1133 426 1145 1142 417

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 442 460 1320 1133 426 1145 1142 417

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 88 100 0 63 99 73 69 71

cM capacity (veh/h) 1123 1112 67 179 633 116 178 638

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 591 443 163 269

Volume Left 132 1 93 31

Volume Right 67 50 3 184

cSH 1123 1112 92 313

Volume to Capacity 0.12 0.00 1.77 0.86

Queue Length 95th (ft) 10 0 335 192

Control Delay (s) 3.0 0.0 462.5 58.8

Lane LOS A A F F

Approach Delay (s) 3.0 0.0 462.5 58.8

Approach LOS F F

Intersection Summary

Average Delay 63.4

Intersection Capacity Utilization 85.5% ICU Level of Service E

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

33: County Street (Route 140) & Gordon Owen Parkway No Action (2022) Alternative SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 91

Lane Group EBL EBT WBT WBR SBL SBR ø3

Lane Configurations

Volume (vph) 10 482 480 385 385 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 11 10 13 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 175 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1898 1818 1492 1867 0

Flt Permitted 0.988 0.953

Satd. Flow (perm) 0 1877 1818 1492 1867 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 438 1

Link Speed (mph) 30 30 30

Link Distance (ft) 521 651 811

Travel Time (s) 11.8 14.8 18.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 1% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 559 545 438 444 0

Turn Type Perm Perm

Protected Phases 1 1 2 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 17.0

Total Split (s) 40.0 40.0 40.0 40.0 25.0 0.0 17.0

Total Split (%) 48.8% 48.8% 48.8% 48.8% 30.5% 0.0% 21%

Maximum Green (s) 35.0 35.0 35.0 35.0 20.0 14.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 4.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None

Walk Time (s) 10.0

Flash Dont Walk (s) 4.0
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Pedestrian Calls (#/hr) 10

Act Effct Green (s) 29.1 29.1 29.1 20.4

Actuated g/C Ratio 0.47 0.47 0.47 0.33

v/c Ratio 0.64 0.64 0.47 0.73

Control Delay 17.5 17.7 3.4 31.0

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 17.5 17.7 3.4 31.0

LOS B B A C

Approach Delay 17.5 11.3 31.0

Approach LOS B B C

Queue Length 50th (ft) 133 130 0 147

Queue Length 95th (ft) 332 327 47 #399

Internal Link Dist (ft) 441 571 731

Turn Bay Length (ft) 175

Base Capacity (vph) 1089 1055 1049 619

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.51 0.52 0.42 0.72

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 62.4

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 17.4 Intersection LOS: B

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     33: County Street (Route 140) & Gordon Owen Parkway
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 10 482 480 385 385 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 13 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 1898 1818 1492 1868

Flt Permitted 0.99 1.00 1.00 0.95

Satd. Flow (perm) 1878 1818 1492 1868

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 11 548 545 438 438 6

RTOR Reduction (vph) 0 0 0 241 1 0

Lane Group Flow (vph) 0 559 545 197 443 0

Heavy Vehicles (%) 0% 0% 1% 1% 0% 0%

Turn Type Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1

Actuated Green, G (s) 29.1 29.1 29.1 20.4

Effective Green, g (s) 29.1 29.1 29.1 20.4

Actuated g/C Ratio 0.45 0.45 0.45 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 846 819 672 590

v/s Ratio Prot c0.30 c0.24

v/s Ratio Perm 0.30 0.13

v/c Ratio 0.66 0.67 0.29 0.75

Uniform Delay, d1 13.9 13.9 11.2 19.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.1 2.3 0.3 5.7

Delay (s) 16.0 16.2 11.6 25.5

Level of Service B B B C

Approach Delay (s) 16.0 14.1 25.5

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 17.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 64.6 Sum of lost time (s) 15.1

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 861 84 285 737 230 56 249 358 218 261 25

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 11 12 12 12 12 12 12 15 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 115 300 135 300 25 75 24 0

Storage Lanes 1 1 1 0 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1685 3531 0 1728 3446 0 1805 1881 1599 1805 2044 0

Flt Permitted 0.950 0.950 0.329 0.400

Satd. Flow (perm) 1685 3531 0 1728 3446 0 625 1881 1599 760 2044 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 35 230 4

Link Speed (mph) 30 30 30 30

Link Distance (ft) 679 659 600 698

Travel Time (s) 15.4 15.0 13.6 15.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.89 0.93 0.93 0.93 0.92 0.92 0.92 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 1% 1% 1% 0% 1% 1% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 16 1061 0 306 1039 0 61 271 389 242 318 0

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Detector Phase 1 6 5 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 8.0 12.0 8.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 40.0 0.0 25.0 40.0 0.0 34.0 34.0 34.0 34.0 34.0 0.0

Total Split (%) 20.8% 33.3% 0.0% 20.8% 33.3% 0.0% 28.3% 28.3% 28.3% 28.3% 28.3% 0.0%

Maximum Green (s) 21.0 36.0 21.0 36.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None Max None Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 18%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 8.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 6.6 36.2 21.1 56.9 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.06 0.35 0.20 0.55 0.29 0.29 0.29 0.29 0.29

v/c Ratio 0.15 0.85 0.86 0.54 0.34 0.49 0.62 1.09 0.53

Control Delay 51.1 39.5 64.8 18.0 37.4 35.2 18.0 123.4 35.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 51.1 39.5 64.8 18.0 37.4 35.2 18.0 123.4 35.3

LOS D D E B D D B F D

Approach Delay 39.7 28.6 26.1 73.3

Approach LOS D C C E

Queue Length 50th (ft) 10 313 186 167 30 139 79 ~167 163

Queue Length 95th (ft) 35 #569 #430 424 85 275 226 #401 316

Internal Link Dist (ft) 599 579 520 618

Turn Bay Length (ft) 115 135 25 75 24

Base Capacity (vph) 345 1245 354 1917 182 550 630 222 600

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.05 0.85 0.86 0.54 0.34 0.49 0.62 1.09 0.53

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 103.2

Natural Cycle: 140

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.09

Intersection Signal Delay: 38.1 Intersection LOS: D

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     34: Dean Street (Route 44) & Longmeadow Road
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 861 84 285 737 230 56 249 358 218 261 25

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 12 11 12 12 12 12 12 12 15 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1685 3530 1728 3447 1805 1881 1599 1805 2044

Flt Permitted 0.95 1.00 0.95 1.00 0.33 1.00 1.00 0.40 1.00

Satd. Flow (perm) 1685 3530 1728 3447 624 1881 1599 760 2044

Peak-hour factor, PHF 0.89 0.89 0.89 0.93 0.93 0.93 0.92 0.92 0.92 0.90 0.90 0.90

Adj. Flow (vph) 16 967 94 306 792 247 61 271 389 242 290 28

RTOR Reduction (vph) 0 6 0 0 17 0 0 0 166 0 3 0

Lane Group Flow (vph) 16 1055 0 306 1022 0 61 271 223 242 315 0

Heavy Vehicles (%) 0% 1% 0% 1% 1% 1% 0% 1% 1% 0% 1% 0%

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Actuated Green, G (s) 2.9 38.7 21.1 56.9 30.2 30.2 30.2 30.2 30.2

Effective Green, g (s) 2.9 38.7 21.1 56.9 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.03 0.36 0.20 0.53 0.28 0.28 0.28 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 45 1264 337 1814 174 525 447 212 571

v/s Ratio Prot 0.01 c0.30 c0.18 0.30 0.14 0.15

v/s Ratio Perm 0.10 0.14 c0.32

v/c Ratio 0.36 0.83 0.91 0.56 0.35 0.52 0.50 1.14 0.55

Uniform Delay, d1 51.7 31.8 42.6 17.2 31.1 32.8 32.6 38.9 33.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.8 6.6 26.9 1.3 1.2 0.9 0.9 105.2 1.2

Delay (s) 56.5 38.4 69.4 18.5 32.3 33.7 33.5 144.1 34.3

Level of Service E D E B C C C F C

Approach Delay (s) 38.7 30.1 33.5 81.8

Approach LOS D C C F

Intersection Summary

HCM Average Control Delay 41.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 108.1 Sum of lost time (s) 18.1

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 111 575 76 10 517 16 70 67 20 24 83 127

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 150 0 150 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1752 1827 0 1805 1856 0 0 1810 0 0 1718 0

Flt Permitted 0.165 0.185 0.617 0.957

Satd. Flow (perm) 304 1827 0 352 1856 0 0 1142 0 0 1653 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 2 6 54

Link Speed (mph) 30 30 30 30

Link Distance (ft) 682 771 671 608

Travel Time (s) 15.5 17.5 15.3 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.96 0.98 0.98 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 2% 3% 0% 2% 0% 2% 0% 0% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 121 708 0 11 606 0 0 161 0 0 265 0

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Detector Phase 2 1 2 1 1 3 3 3 3

Switch Phase

Minimum Initial (s) 4.0 10.0 10.0 20.0 20.0 20.0 20.0

Minimum Split (s) 9.0 15.0 15.0 25.0 25.0 25.0 25.0

Total Split (s) 17.0 57.0 0.0 40.0 40.0 0.0 30.0 30.0 0.0 30.0 30.0 0.0

Total Split (%) 16.2% 54.3% 0.0% 38.1% 38.1% 0.0% 28.6% 28.6% 0.0% 28.6% 28.6% 0.0%

Maximum Green (s) 12.0 35.0 35.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 18.0

Total Split (s) 18.0

Total Split (%) 17%

Maximum Green (s) 15.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 46.7 51.8 35.4 35.4 21.3 21.3

Actuated g/C Ratio 0.54 0.60 0.41 0.41 0.25 0.25

v/c Ratio 0.34 0.64 0.08 0.79 0.56 0.59

Control Delay 19.9 16.2 21.5 33.2 37.4 29.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.9 16.2 21.5 33.2 37.4 29.7

LOS B B C C D C

Approach Delay 16.8 33.0 37.4 29.7

Approach LOS B C D C

Queue Length 50th (ft) 22 190 3 255 70 95

Queue Length 95th (ft) 75 533 19 #609 164 207

Internal Link Dist (ft) 602 691 591 528

Turn Bay Length (ft) 150 150

Base Capacity (vph) 372 1119 144 764 339 523

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.63 0.08 0.79 0.47 0.51

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 86.1

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 25.7 Intersection LOS: C

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     35: Winthrop Street & Highland Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 111 575 76 10 517 16 70 67 20 24 83 127

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.98 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1752 1828 1805 1856 1810 1718

Flt Permitted 0.17 1.00 0.19 1.00 0.62 0.96

Satd. Flow (perm) 305 1828 352 1856 1143 1651

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.96 0.98 0.98 0.88 0.88 0.88

Adj. Flow (vph) 121 625 83 11 588 18 73 68 20 27 94 144

RTOR Reduction (vph) 0 4 0 0 1 0 0 5 0 0 41 0

Lane Group Flow (vph) 121 704 0 11 605 0 0 156 0 0 224 0

Heavy Vehicles (%) 3% 2% 3% 0% 2% 0% 2% 0% 0% 0% 1% 3%

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Actuated Green, G (s) 46.7 51.7 35.4 35.4 21.3 21.3

Effective Green, g (s) 46.7 51.7 35.4 35.4 21.3 21.3

Actuated g/C Ratio 0.53 0.58 0.40 0.40 0.24 0.24

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0

Lane Grp Cap (vph) 346 1068 141 742 275 397

v/s Ratio Prot 0.04 c0.39 c0.33

v/s Ratio Perm 0.14 0.03 c0.14 0.14

v/c Ratio 0.35 0.66 0.08 0.82 0.57 0.56

Uniform Delay, d1 27.0 12.4 16.4 23.6 29.6 29.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 2.4 0.7 8.1 3.3 2.2

Delay (s) 27.9 14.8 17.1 31.7 32.8 31.8

Level of Service C B B C C C

Approach Delay (s) 16.7 31.5 32.8 31.8

Approach LOS B C C C

Intersection Summary

HCM Average Control Delay 25.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 88.5 Sum of lost time (s) 15.5

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 43 115 669 75 194 591

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1948 1830 3510 0 0 3523

Flt Permitted 0.950 0.988

Satd. Flow (perm) 1948 1830 3510 0 0 3523

Link Speed (mph) 30 40 40

Link Distance (ft) 489 1115 542

Travel Time (s) 11.1 19.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.88 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 1% 4% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 47 125 845 0 0 882

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 43 115 669 75 194 591

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.88 0.88 0.89 0.89

Hourly flow rate (vph) 47 125 760 85 218 664

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1571 423 760

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1571 423 760

tC, single (s) 6.9 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 36 79 74

cM capacity (veh/h) 73 585 847

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 172 507 339 439 443

Volume Left 47 0 0 218 0

Volume Right 125 0 85 0 0

cSH 268 1700 1700 847 1700

Volume to Capacity 0.64 0.30 0.20 0.26 0.26

Queue Length 95th (ft) 100 0 0 26 0

Control Delay (s) 41.3 0.0 0.0 6.9 0.0

Lane LOS E A

Approach Delay (s) 41.3 0.0 3.4

Approach LOS E

Intersection Summary

Average Delay 5.3

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 162 65 61 582 529 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1967 1743 0 3546 3479 0

Flt Permitted 0.950 0.995

Satd. Flow (perm) 1967 1743 0 3546 3479 0

Link Speed (mph) 30 30 40

Link Distance (ft) 516 240 1115

Travel Time (s) 11.7 5.5 19.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.92 0.92 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 5% 4% 1% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 184 74 0 699 712 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 162 65 61 582 529 105

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.92 0.92 0.89 0.89

Hourly flow rate (vph) 184 74 66 633 594 118

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1102 356 594

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1102 356 594

tC, single (s) 6.9 7.0 4.2

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 2 88 93

cM capacity (veh/h) 189 632 964

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 258 277 422 396 316

Volume Left 184 66 0 0 0

Volume Right 74 0 0 0 118

cSH 260 964 1700 1700 1700

Volume to Capacity 0.99 0.07 0.25 0.23 0.19

Queue Length 95th (ft) 242 6 0 0 0

Control Delay (s) 95.3 2.7 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 95.3 1.1 0.0

Approach LOS F

Intersection Summary

Average Delay 15.2

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 102 154 19 39 175 67 33 233 40 41 263 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1796 0 0 1806 0 0 1845 0 0 1799 0

Flt Permitted 0.804 0.924 0.927 0.941

Satd. Flow (perm) 0 1470 0 0 1681 0 0 1719 0 0 1701 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 7 29 14 33

Link Speed (mph) 30 30 30 30

Link Distance (ft) 548 563 860 661

Travel Time (s) 12.5 12.8 19.5 15.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 2% 0% 0% 1% 2% 3% 0% 3% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 313 0 0 319 0 0 332 0 0 468 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0

Total Split (%) 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0%

Maximum Green (s) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 14.9 14.9 16.3 16.3

Actuated g/C Ratio 0.37 0.37 0.41 0.41

v/c Ratio 0.57 0.50 0.47 0.66

Control Delay 15.4 12.7 11.4 14.6

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 15.4 12.7 11.4 14.6

LOS B B B B

Approach Delay 15.4 12.7 11.4 14.6

Approach LOS B B B B

Queue Length 50th (ft) 46 42 43 64

Queue Length 95th (ft) 145 132 134 191

Internal Link Dist (ft) 468 483 780 581

Turn Bay Length (ft)

Base Capacity (vph) 1185 1359 1386 1376

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.26 0.23 0.24 0.34

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 40

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 13.6 Intersection LOS: B

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     39: Route 79 & Route 18
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 102 154 19 39 175 67 33 233 40 41 263 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.97 0.98 0.96

Flt Protected 0.98 0.99 0.99 1.00

Satd. Flow (prot) 1794 1806 1844 1798

Flt Permitted 0.80 0.92 0.93 0.94

Satd. Flow (perm) 1470 1680 1717 1702

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.88 0.88 0.88

Adj. Flow (vph) 116 175 22 44 199 76 36 253 43 47 299 122

RTOR Reduction (vph) 0 4 0 0 18 0 0 8 0 0 19 0

Lane Group Flow (vph) 0 309 0 0 301 0 0 324 0 0 449 0

Heavy Vehicles (%) 5% 2% 0% 0% 1% 2% 3% 0% 3% 0% 1% 3%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.9 14.9 16.3 16.3

Effective Green, g (s) 14.9 14.9 16.3 16.3

Actuated g/C Ratio 0.38 0.38 0.42 0.42

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 559 639 714 708

v/s Ratio Prot

v/s Ratio Perm c0.21 0.18 0.19 c0.26

v/c Ratio 0.55 0.47 0.45 0.63

Uniform Delay, d1 9.5 9.2 8.2 9.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.6 0.5 1.9

Delay (s) 10.7 9.7 8.7 10.9

Level of Service B A A B

Approach Delay (s) 10.7 9.7 8.7 10.9

Approach LOS B A A B

Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 39.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 0 13 4 1 0 16 398 1 4 399 88

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 16 12 10 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1668 1830 0 1409 0 0 1878 0 0 1822 0

Flt Permitted 0.950 0.960 0.998

Satd. Flow (perm) 0 1668 1830 0 1409 0 0 1878 0 0 1822 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 340 444 1082 984

Travel Time (s) 7.7 10.1 24.6 22.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 0% 25% 0% 0% 0% 1% 0% 0% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 99 15 0 6 0 0 451 0 0 545 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 87 0 13 4 1 0 16 398 1 4 399 88

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90

Hourly flow rate (vph) 99 0 15 5 1 0 17 433 1 4 443 98

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 970 970 492 969 1018 433 541 434

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 970 970 492 969 1018 433 541 434

tC, single (s) 7.1 6.5 6.2 7.3 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.7 4.0 3.3 2.2 2.2

p0 queue free % 57 100 97 98 100 100 98 100

cM capacity (veh/h) 229 250 581 203 234 627 1038 1137

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 114 6 451 546

Volume Left 99 5 17 4

Volume Right 15 0 1 98

cSH 263 209 1038 1137

Volume to Capacity 0.43 0.03 0.02 0.00

Queue Length 95th (ft) 51 2 1 0

Control Delay (s) 29.4 22.7 0.5 0.1

Lane LOS D C A A

Approach Delay (s) 29.4 22.7 0.5 0.1

Approach LOS D C

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 23 120 413 109 15 385

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 11 12 12 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1894 1760 1764 0 0 3449

Flt Permitted 0.950 0.998

Satd. Flow (perm) 1894 1760 1764 0 0 3449

Link Speed (mph) 30 30 30

Link Distance (ft) 562 921 599

Travel Time (s) 12.8 20.9 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.91 0.91 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 4% 1% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 26 136 574 0 0 455

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 120 413 109 15 385

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.91 0.91 0.88 0.88

Hourly flow rate (vph) 26 136 454 120 17 438

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 767 514 454

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 767 514 454

tC, single (s) 7.0 7.0 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 92 73 98

cM capacity (veh/h) 321 500 1117

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 162 574 163 292

Volume Left 26 0 17 0

Volume Right 136 120 0 0

cSH 596 1700 1117 1700

Volume to Capacity 0.27 0.34 0.02 0.17

Queue Length 95th (ft) 28 0 1 0

Control Delay (s) 15.2 0.0 1.0 0.0

Lane LOS C A

Approach Delay (s) 15.2 0.0 0.4

Approach LOS C

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 41 174 23 481 316 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 11 11 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1894 1812 0 1795 1801 1546

Flt Permitted 0.950 0.998

Satd. Flow (perm) 1894 1812 0 1795 1801 1546

Link Speed (mph) 30 30 30

Link Distance (ft) 595 770 921

Travel Time (s) 13.5 17.5 20.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.95 0.95 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 1% 5% 2% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 47 198 0 530 359 105

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 41 174 23 481 316 92

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.95 0.95 0.88 0.88

Hourly flow rate (vph) 47 198 24 506 359 105

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 914 359 359

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 914 359 359

tC, single (s) 6.5 6.2 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 84 71 98

cM capacity (veh/h) 290 688 1183

Direction, Lane # EB 1 NB 1 SB 1 SB 2

Volume Total 244 531 359 105

Volume Left 47 24 0 0

Volume Right 198 0 0 105

cSH 850 1183 1700 1700

Volume to Capacity 0.29 0.02 0.21 0.06

Queue Length 95th (ft) 30 2 0 0

Control Delay (s) 13.8 0.6 0.0 0.0

Lane LOS B A

Approach Delay (s) 13.8 0.6 0.0

Approach LOS B

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 71 1093 813 566 6 173

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 13 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1904 1819 0 2046 1760

Flt Permitted 0.997 0.950

Satd. Flow (perm) 0 1904 1819 0 2046 1760

Link Speed (mph) 50 50 30

Link Distance (ft) 833 581 538

Travel Time (s) 11.4 7.9 12.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.90 0.90 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 2% 2% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1226 1532 0 7 194

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 125.7% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 71 1093 813 566 6 173

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.90 0.90 0.89 0.89

Hourly flow rate (vph) 75 1151 903 629 7 194

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 903 2518 1218

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 903 2518 1218

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 90 76 11

cM capacity (veh/h) 761 28 218

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 1225 1532 201

Volume Left 75 0 7

Volume Right 0 629 194

cSH 761 1700 226

Volume to Capacity 0.10 0.90 0.89

Queue Length 95th (ft) 8 0 182

Control Delay (s) 3.5 0.0 84.9

Lane LOS A F

Approach Delay (s) 3.5 0.0 84.9

Approach LOS F

Intersection Summary

Average Delay 7.2

Intersection Capacity Utilization 125.7% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 666 191 33 954 48 498

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 13 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1871 0 0 1920 1967 1760

Flt Permitted 0.998 0.950

Satd. Flow (perm) 1871 0 0 1920 1967 1760

Link Speed (mph) 50 50 30

Link Distance (ft) 690 833 502

Travel Time (s) 9.4 11.4 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.94 0.94 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 3% 2% 4% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 912 0 0 1050 53 553

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 666 191 33 954 48 498

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.90 0.90

Hourly flow rate (vph) 709 203 35 1015 53 553

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 709 1895 810

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 709 1895 810

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 27 0

cM capacity (veh/h) 886 73 377

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 912 1050 607

Volume Left 0 35 53

Volume Right 203 0 553

cSH 1700 886 413

Volume to Capacity 0.54 0.04 1.47

Queue Length 95th (ft) 0 3 786

Control Delay (s) 0.0 1.2 241.8

Lane LOS A F

Approach Delay (s) 0.0 1.2 241.8

Approach LOS F

Intersection Summary

Average Delay 57.6

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 819 20 27 921 18 5 6 14 13 6 69

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 13 12 12 12 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1866 0 0 1921 0 0 1742 0 0 1552 0

Flt Permitted 0.996 0.999 0.990 0.993

Satd. Flow (perm) 0 1866 0 0 1921 0 0 1742 0 0 1552 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 547 743 379 337

Travel Time (s) 9.3 12.7 8.6 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 962 0 0 1028 0 0 29 0 0 100 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 88.2% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 66 819 20 27 921 18 5 6 14 13 6 69

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 70 871 21 29 980 19 6 7 16 15 7 78

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 999 893 2151 2079 882 2088 2080 989

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 999 893 2151 2079 882 2088 2080 989

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 90 96 73 85 95 50 85 74

cM capacity (veh/h) 689 768 21 47 348 30 47 299

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 963 1028 28 100

Volume Left 70 29 6 15

Volume Right 21 19 16 78

cSH 689 768 61 111

Volume to Capacity 0.10 0.04 0.46 0.90

Queue Length 95th (ft) 8 3 45 137

Control Delay (s) 2.9 1.1 107.3 133.1

Lane LOS A A F F

Approach Delay (s) 2.9 1.1 107.3 133.1

Approach LOS F F

Intersection Summary

Average Delay 9.6

Intersection Capacity Utilization 88.2% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 899 84 24 922 41 65 11 32 52 14 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 14 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1921 0 0 1910 0 0 1646 0 0 1833 0

Flt Permitted 0.912 0.963 0.708 0.815

Satd. Flow (perm) 0 1756 0 0 1841 0 0 1200 0 0 1527 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 7 24 44

Link Speed (mph) 40 40 30 30

Link Distance (ft) 573 780 392 509

Travel Time (s) 9.8 13.3 8.9 11.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 9% 2% 0% 0% 20% 7% 4% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1136 0 0 1073 0 0 122 0 0 133 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Split (%) 75.0% 75.0% 0.0% 75.0% 75.0% 0.0% 25.0% 25.0% 0.0% 25.0% 25.0% 0.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 16.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 57.6 57.6 11.3 11.3

Actuated g/C Ratio 0.79 0.79 0.15 0.15

v/c Ratio 0.82 0.74 0.59 0.49

Control Delay 14.7 10.8 36.4 26.4

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 14.7 10.8 36.4 26.4

LOS B B D C

Approach Delay 14.7 10.8 36.4 26.4

Approach LOS B B D C

Queue Length 50th (ft) 289 233 43 38

Queue Length 95th (ft) #783 #538 93 86

Internal Link Dist (ft) 493 700 312 429

Turn Bay Length (ft)

Base Capacity (vph) 1386 1452 284 372

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.82 0.74 0.43 0.36

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 73.1

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 14.7 Intersection LOS: B

Intersection Capacity Utilization 92.8% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     47: Route 44 & Church Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 899 84 24 922 41 65 11 32 52 14 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 13 12 12 13 12 12 11 12 12 14 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.99 0.96 0.94

Flt Protected 1.00 1.00 0.97 0.98

Satd. Flow (prot) 1920 1910 1645 1833

Flt Permitted 0.91 0.96 0.71 0.82

Satd. Flow (perm) 1756 1841 1200 1527

Peak-hour factor, PHF 0.91 0.91 0.91 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 56 988 92 26 1002 45 74 12 36 59 16 58

RTOR Reduction (vph) 0 3 0 0 2 0 0 21 0 0 38 0

Lane Group Flow (vph) 0 1133 0 0 1071 0 0 101 0 0 95 0

Heavy Vehicles (%) 0% 1% 0% 9% 2% 0% 0% 20% 7% 4% 0% 0%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 56.6 56.6 9.4 9.4

Effective Green, g (s) 56.6 56.6 9.4 9.4

Actuated g/C Ratio 0.76 0.76 0.13 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1343 1408 152 194

v/s Ratio Prot

v/s Ratio Perm c0.65 0.58 c0.08 0.06

v/c Ratio 0.84 0.76 0.66 0.49

Uniform Delay, d1 5.8 4.9 30.8 30.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.6 3.9 10.5 1.9

Delay (s) 12.4 8.8 41.3 32.0

Level of Service B A D C

Approach Delay (s) 12.4 8.8 41.3 32.0

Approach LOS B A D C

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 74.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 92.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 938 38 31 1087 28 22 2 33 2 6 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 16 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 130 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2003 1727 0 1918 0 0 1631 0 0 1609 0

Flt Permitted 0.998 0.999 0.981 0.998

Satd. Flow (perm) 0 2003 1727 0 1918 0 0 1631 0 0 1609 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 821 790 522 477

Travel Time (s) 14.0 13.5 11.9 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 6% 3% 2% 0% 0% 0% 3% 0% 0% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1017 40 0 1193 0 0 65 0 0 62 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 100.6% ICU Level of Service G

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 38 938 38 31 1087 28 22 2 33 2 6 47

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 40 977 40 32 1132 29 25 2 38 2 7 53

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1161 1017 2325 2282 977 2306 2307 1147

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1161 1017 2325 2282 977 2306 2307 1147

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 95 0 94 88 89 80 78

cM capacity (veh/h) 609 678 16 36 303 21 35 239

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 1017 40 1194 65 62

Volume Left 40 0 32 25 2

Volume Right 0 40 29 38 53

cSH 609 1700 678 37 118

Volume to Capacity 0.07 0.02 0.05 1.75 0.53

Queue Length 95th (ft) 5 0 4 174 62

Control Delay (s) 2.1 0.0 1.8 593.3 65.6

Lane LOS A A F F

Approach Delay (s) 2.0 1.8 593.3 65.6

Approach LOS F F

Intersection Summary

Average Delay 19.7

Intersection Capacity Utilization 100.6% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 76 1229 293 24 1300 142 307 89 55 161 78 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 10 11 11 11 12 13 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 100 0 175 200 0 175 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3564 1492 0 3449 1561 1805 1829 0 1770 1707 0

Flt Permitted 0.558 0.898 0.216 0.654

Satd. Flow (perm) 0 1994 1492 0 3100 1561 410 1829 0 1218 1707 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 132 105 25 68

Link Speed (mph) 30 30 30 30

Link Distance (ft) 805 1061 855 763

Travel Time (s) 18.3 24.1 19.4 17.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.99 0.99 0.99 0.95 0.95 0.95 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 1% 6% 1% 0% 0% 2% 0% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1318 296 0 1393 149 349 163 0 183 248 0

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 7 4 4 8 8 1 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 8.0 8.0 6.0 6.0 8.0 6.0 8.0

Minimum Split (s) 12.0 14.0 14.0 14.0 14.0 12.0 12.0 14.0 12.0 14.0

Total Split (s) 12.0 68.0 68.0 56.0 56.0 14.0 20.0 38.0 0.0 14.0 32.0 0.0

Total Split (%) 10.0% 56.7% 56.7% 46.7% 46.7% 11.7% 16.7% 31.7% 0.0% 11.7% 26.7% 0.0%

Maximum Green (s) 6.0 62.0 62.0 50.0 50.0 8.0 14.0 32.0 8.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.2 62.2 50.1 64.2 37.4 23.4 25.4 17.4

Actuated g/C Ratio 0.56 0.56 0.45 0.58 0.34 0.21 0.23 0.16

v/c Ratio 1.10 0.33 1.00 0.16 1.12 0.40 0.58 0.77

Control Delay 83.3 9.0 56.0 4.9 116.7 34.6 37.7 48.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 83.3 9.0 56.0 4.9 116.7 34.6 37.7 48.2

LOS F A E A F C D D

Approach Delay 69.6 51.1 90.6 43.7

Approach LOS E D F D

Queue Length 50th (ft) ~402 56 ~513 13 ~221 85 97 125

Queue Length 95th (ft) #734 129 #772 48 #388 144 149 207

Internal Link Dist (ft) 725 981 775 683

Turn Bay Length (ft) 100 175 200 175

Base Capacity (vph) 1195 889 1392 942 313 544 317 451

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.10 0.33 1.00 0.16 1.12 0.30 0.58 0.55

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 111.6

Natural Cycle: 110

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.12

Intersection Signal Delay: 62.5 Intersection LOS: E

Intersection Capacity Utilization 122.5% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     49: Route 44 & Orchard Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 76 1229 293 24 1300 142 307 89 55 161 78 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 11 11 11 12 13 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3564 1492 3449 1561 1805 1829 1770 1706

Flt Permitted 0.56 1.00 0.90 1.00 0.22 1.00 0.65 1.00

Satd. Flow (perm) 1993 1492 3099 1561 410 1829 1218 1706

Peak-hour factor, PHF 0.99 0.99 0.99 0.95 0.95 0.95 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 77 1241 296 25 1368 149 349 101 62 183 89 159

RTOR Reduction (vph) 0 0 58 0 0 50 0 20 0 0 57 0

Lane Group Flow (vph) 0 1318 238 0 1393 99 349 143 0 183 191 0

Heavy Vehicles (%) 1% 1% 1% 6% 1% 0% 0% 2% 0% 2% 0% 1%

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 62.2 62.2 50.2 58.2 37.4 23.4 25.4 17.4

Effective Green, g (s) 62.2 62.2 50.2 58.2 37.4 23.4 25.4 17.4

Actuated g/C Ratio 0.56 0.56 0.45 0.52 0.34 0.21 0.23 0.16

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1195 832 1394 898 312 384 317 266

v/s Ratio Prot c0.06 0.01 c0.14 0.08 0.04 0.11

v/s Ratio Perm c0.56 0.16 0.45 0.06 c0.23 0.09

v/c Ratio 1.10 0.29 1.00 0.11 1.12 0.37 0.58 0.72

Uniform Delay, d1 24.7 13.0 30.7 13.6 32.6 37.8 37.2 44.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 59.0 0.9 23.9 0.1 86.8 0.6 2.5 8.9

Delay (s) 83.7 13.9 54.6 13.6 119.4 38.4 39.7 53.6

Level of Service F B D B F D D D

Approach Delay (s) 70.9 50.7 93.6 47.7

Approach LOS E D F D

Intersection Summary

HCM Average Control Delay 63.7 HCM Level of Service E

HCM Volume to Capacity ratio 1.06

Actuated Cycle Length (s) 111.6 Sum of lost time (s) 12.0

Intersection Capacity Utilization 122.5% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 124 0 88 205 802 0 0 589 175

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16 10 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 150 210 0 0 0

Storage Lanes 0 0 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 0 0 1986 1760 1636 3539 0 0 3453 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 0 1986 1760 1636 3539 0 0 3453 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 100 56

Link Speed (mph) 30 30 40 40

Link Distance (ft) 665 690 712 1771

Travel Time (s) 15.1 15.7 12.1 30.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.95 0.95 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 3% 0% 4% 3% 2% 0% 0% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 141 100 216 844 0 0 868 0

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 8.0

Minimum Split (s) 21.0 21.0 11.0 21.0 21.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 20.0 55.0 0.0 0.0 35.0 0.0

Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 0.0% 25.0% 68.8% 0.0% 0.0% 43.8% 0.0%

Maximum Green (s) 20.0 20.0 15.0 50.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.2 80.0 15.6 58.8 38.2

Actuated g/C Ratio 0.14 1.00 0.20 0.74 0.48

v/c Ratio 0.51 0.06 0.68 0.32 0.52

Control Delay 37.8 0.1 31.5 3.1 16.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 37.8 0.1 31.5 3.1 16.2

LOS D A C A B

Approach Delay 22.2 8.9 16.2

Approach LOS C A B

Queue Length 50th (ft) 66 0 89 57 141

Queue Length 95th (ft) 111 0 133 67 227

Internal Link Dist (ft) 585 610 632 1691

Turn Bay Length (ft) 150 210

Base Capacity (vph) 497 1760 345 2602 1678

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.28 0.06 0.63 0.32 0.52

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 13.3 Intersection LOS: B

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     50: 495 NB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 124 0 88 205 802 0 0 589 175

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16 10 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1986 1760 1636 3539 3451

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1986 1760 1636 3539 3451

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.95 0.95 0.92 0.92 0.88 0.88

Adj. Flow (vph) 0 0 0 141 0 100 216 844 0 0 669 199

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 29 0

Lane Group Flow (vph) 0 0 0 0 141 100 216 844 0 0 839 0

Heavy Vehicles (%) 0% 0% 0% 3% 0% 4% 3% 2% 0% 0% 1% 1%

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Actuated Green, G (s) 11.2 80.0 15.6 58.8 38.2

Effective Green, g (s) 11.2 80.0 15.6 58.8 38.2

Actuated g/C Ratio 0.14 1.00 0.19 0.73 0.48

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 278 1760 319 2601 1648

v/s Ratio Prot c0.07 c0.13 0.24 c0.24

v/s Ratio Perm 0.06

v/c Ratio 0.51 0.06 0.68 0.32 0.51

Uniform Delay, d1 31.8 0.0 29.9 3.7 14.4

Progression Factor 1.00 1.00 0.75 0.70 1.00

Incremental Delay, d2 1.5 0.1 4.9 0.3 1.1

Delay (s) 33.3 0.1 27.3 2.9 15.6

Level of Service C A C A B

Approach Delay (s) 0.0 19.5 7.8 15.6

Approach LOS A B A B

Intersection Summary

HCM Average Control Delay 12.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 203 2 219 0 0 0 0 804 171 66 648 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 16 12 12 12 12 12 12 10 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 200 0

Storage Lanes 0 1 0 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1955 1743 0 0 0 0 3475 0 1652 3574 0

Flt Permitted 0.953 0.950

Satd. Flow (perm) 0 1955 1743 0 0 0 0 3475 0 1652 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 249 43

Link Speed (mph) 30 30 40 40

Link Distance (ft) 680 686 1368 712

Travel Time (s) 15.5 15.6 23.3 12.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.96 0.96 0.90 0.90 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 5% 0% 0% 0% 0% 1% 2% 2% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 233 249 0 0 0 0 1016 0 73 720 0

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Detector Phase 4 4 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 21.0 21.0 21.0 9.0 21.0

Total Split (s) 25.0 25.0 0.0 0.0 0.0 0.0 0.0 43.0 0.0 12.0 55.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 15.0% 68.8% 0.0%

Maximum Green (s) 20.0 20.0 38.0 7.0 50.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 14.7 80.0 44.6 7.8 55.3

Actuated g/C Ratio 0.18 1.00 0.56 0.10 0.69

v/c Ratio 0.65 0.14 0.52 0.45 0.29

Control Delay 38.3 0.2 13.3 34.8 6.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 38.3 0.2 13.3 34.8 6.2

LOS D A B C A

Approach Delay 18.6 13.3 8.8

Approach LOS B B A

Queue Length 50th (ft) 109 0 162 31 121

Queue Length 95th (ft) 162 0 241 m59 98

Internal Link Dist (ft) 600 606 1288 632

Turn Bay Length (ft) 150 200

Base Capacity (vph) 489 1743 1954 168 2471

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.48 0.14 0.52 0.43 0.29

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 34 (43%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 12.9 Intersection LOS: B

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: 495 SB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 203 2 219 0 0 0 0 804 171 66 648 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 16 12 12 12 12 12 12 10 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1955 1743 3474 1652 3574

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1955 1743 3474 1652 3574

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.96 0.96 0.90 0.90 0.92

Adj. Flow (vph) 231 2 249 0 0 0 0 838 178 73 720 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 20 0 0 0 0

Lane Group Flow (vph) 0 233 249 0 0 0 0 996 0 73 720 0

Heavy Vehicles (%) 5% 0% 5% 0% 0% 0% 0% 1% 2% 2% 1% 0%

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 14.7 80.0 43.6 6.7 55.3

Effective Green, g (s) 14.7 80.0 43.6 6.7 55.3

Actuated g/C Ratio 0.18 1.00 0.55 0.08 0.69

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 359 1743 1893 138 2471

v/s Ratio Prot c0.29 c0.04 0.20

v/s Ratio Perm 0.12 0.14

v/c Ratio 0.65 0.14 0.53 0.53 0.29

Uniform Delay, d1 30.3 0.0 11.6 35.1 4.8

Progression Factor 1.00 1.00 1.00 0.78 1.11

Incremental Delay, d2 4.0 0.2 1.1 3.2 0.3

Delay (s) 34.3 0.2 12.7 30.8 5.6

Level of Service C A B C A

Approach Delay (s) 16.7 0.0 12.7 7.9

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 11.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 546 70 242 761 37 501

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 125 0 0 250

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1881 1568 0 3515 1986 1812

Flt Permitted 0.677 0.950

Satd. Flow (perm) 1881 1568 0 2408 1986 1812

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 34 539

Link Speed (mph) 40 40 30

Link Distance (ft) 1056 1116 739

Travel Time (s) 18.0 19.0 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.91 0.91 0.93 0.93

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 3% 3% 1% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 587 75 0 1102 40 539

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 13.0 21.0 24.0

Total Split (s) 40.0 0.0 15.0 55.0 25.0 0.0

Total Split (%) 50.0% 0.0% 18.8% 68.8% 31.3% 0.0%

Maximum Green (s) 35.0 10.0 50.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max None C-Max None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBT EBR WBL WBT NBL NBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 69.0 80.0 69.0 8.2 80.0

Actuated g/C Ratio 0.86 1.00 0.86 0.10 1.00

v/c Ratio 0.36 0.05 0.53 0.20 0.30

Control Delay 3.3 0.1 4.0 35.2 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 3.3 0.1 4.0 35.2 0.4

LOS A A A D A

Approach Delay 2.9 4.0 2.8

Approach LOS A A A

Queue Length 50th (ft) 98 0 89 19 0

Queue Length 95th (ft) 167 m0 140 47 0

Internal Link Dist (ft) 976 1036 659

Turn Bay Length (ft) 125 250

Base Capacity (vph) 1622 1568 2076 497 1812

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.36 0.05 0.53 0.08 0.30

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 32 (40%), Referenced to phase 4:EBT and 8:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 3.4 Intersection LOS: A

Intersection Capacity Utilization 76.0% ICU Level of Service D

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     52: Route 104 & Route 24 NB Ramp
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 546 70 242 761 37 501

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 4.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1881 1568 3515 1986 1812

Flt Permitted 1.00 1.00 0.68 0.95 1.00

Satd. Flow (perm) 1881 1568 2410 1986 1812

Peak-hour factor, PHF 0.93 0.93 0.91 0.91 0.93 0.93

Adj. Flow (vph) 587 75 266 836 40 539

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 587 75 0 1102 40 539

Heavy Vehicles (%) 1% 3% 3% 1% 3% 1%

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Actuated Green, G (s) 65.0 80.0 65.0 5.0 80.0

Effective Green, g (s) 65.0 80.0 65.0 5.0 80.0

Actuated g/C Ratio 0.81 1.00 0.81 0.06 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1528 1568 1958 124 1812

v/s Ratio Prot 0.31 0.02

v/s Ratio Perm 0.05 c0.46 c0.30

v/c Ratio 0.38 0.05 0.56 0.32 0.30

Uniform Delay, d1 2.0 0.0 2.6 35.9 0.0

Progression Factor 1.15 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.1 0.4 1.5 0.4

Delay (s) 3.0 0.1 3.0 37.4 0.4

Level of Service A A A D A

Approach Delay (s) 2.7 3.0 3.0

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 2.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 76.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Lane Configurations

Volume (vph) 30 373 304 494 243 102

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 200

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1875 1881 1583 2006 1830

Flt Permitted 0.961 0.950

Satd. Flow (perm) 0 1809 1881 1583 2006 1830

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 520 111

Link Speed (mph) 40 40 30

Link Distance (ft) 769 1056 605

Travel Time (s) 13.1 18.0 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.95 0.95 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 2% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 443 320 520 264 111

Turn Type Perm Free Free

Protected Phases 4 8 6 9

Permitted Phases 4 Free Free

Detector Phase 4 4 8 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 20.0

Total Split (s) 35.0 35.0 35.0 0.0 25.0 0.0 20.0

Total Split (%) 43.8% 43.8% 43.8% 0.0% 31.3% 0.0% 25%

Maximum Green (s) 30.0 30.0 30.0 20.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max C-Max None None

Walk Time (s) 5.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s) 50.5 50.5 80.0 15.7 80.0

Actuated g/C Ratio 0.63 0.63 1.00 0.20 1.00

v/c Ratio 0.39 0.27 0.33 0.67 0.06

Control Delay 11.5 13.9 0.5 37.9 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.5 13.9 0.5 37.9 0.1

LOS B B A D A

Approach Delay 11.5 5.6 26.7

Approach LOS B A C

Queue Length 50th (ft) 80 74 0 123 0

Queue Length 95th (ft) 280 217 0 183 0

Internal Link Dist (ft) 689 976 525

Turn Bay Length (ft) 200

Base Capacity (vph) 1142 1188 1583 507 1830

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.39 0.27 0.33 0.52 0.06

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 11.9 Intersection LOS: B

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     53: Route 104 & Route 24 SB Ramp
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 30 373 304 494 243 102

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 5.0 4.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1876 1881 1583 2006 1830

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1808 1881 1583 2006 1830

Peak-hour factor, PHF 0.91 0.91 0.95 0.95 0.92 0.92

Adj. Flow (vph) 33 410 320 520 264 111

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 443 320 520 264 111

Heavy Vehicles (%) 0% 1% 1% 2% 2% 0%

Turn Type Perm Free Free

Protected Phases 4 8 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 46.5 46.5 80.0 15.7 80.0

Effective Green, g (s) 46.5 46.5 80.0 15.7 80.0

Actuated g/C Ratio 0.58 0.58 1.00 0.20 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1051 1093 1583 394 1830

v/s Ratio Prot 0.17 c0.13

v/s Ratio Perm c0.24 c0.33 0.06

v/c Ratio 0.42 0.29 0.33 0.67 0.06

Uniform Delay, d1 9.3 8.5 0.0 29.8 0.0

Progression Factor 1.00 1.40 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.6 0.5 4.4 0.1

Delay (s) 10.5 12.4 0.5 34.2 0.1

Level of Service B B A C A

Approach Delay (s) 10.5 5.0 24.1

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 10.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 175 197 58 141 25 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 15 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1921 0 0 2061 2046 1760

Flt Permitted 0.986 0.950

Satd. Flow (perm) 1921 0 0 2061 2046 1760

Link Speed (mph) 35 35 30

Link Distance (ft) 1432 769 456

Travel Time (s) 27.9 15.0 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 404 0 0 216 28 22

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 175 197 58 141 25 19

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 190 214 63 153 28 22

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 190 577 297

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 190 577 297

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 95 94 97

cM capacity (veh/h) 1396 460 737

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 404 216 50

Volume Left 0 63 28

Volume Right 214 0 22

cSH 1700 1396 810

Volume to Capacity 0.24 0.05 0.06

Queue Length 95th (ft) 0 4 5

Control Delay (s) 0.0 2.5 11.9

Lane LOS A B

Approach Delay (s) 0.0 2.5 11.9

Approach LOS B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 40 290 133 34 83 186

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 15 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 2065 1990 0 2025 1812

Flt Permitted 0.994 0.950

Satd. Flow (perm) 0 2065 1990 0 2025 1812

Link Speed (mph) 35 35 30

Link Distance (ft) 663 1432 367

Travel Time (s) 12.9 27.9 8.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.89 0.89 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 2% 3% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 363 187 0 94 211

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 40 290 133 34 83 186

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.89 0.89 0.88 0.88

Hourly flow rate (vph) 44 319 149 38 94 211

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 149 575 169

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 149 575 169

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 97 80 76

cM capacity (veh/h) 1414 466 878

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 363 188 306

Volume Left 44 0 94

Volume Right 0 38 211

cSH 1414 1700 1270

Volume to Capacity 0.03 0.11 0.24

Queue Length 95th (ft) 2 0 24

Control Delay (s) 1.2 0.0 11.7

Lane LOS A B

Approach Delay (s) 1.2 0.0 11.7

Approach LOS B

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 3 5 0 0 409 7 129 0 76 60 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3084 0 0 0 1774 0 3500 0 0 3225 1468

Flt Permitted 0.961 0.928 0.850

Satd. Flow (perm) 0 3084 0 0 0 1774 0 3258 0 0 2817 1468

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 820 109

Link Speed (mph) 30 35 40 40

Link Distance (ft) 352 379 503 527

Travel Time (s) 8.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 0% 0% 0% 0% 5% 0% 3% 0% 12% 5% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 70 0 0 0 445 0 148 0 0 154 109

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.4 16.0 11.4 11.4 11.4

Actuated g/C Ratio 0.71 1.00 0.71 0.71 0.71

v/c Ratio 0.03 0.25 0.06 0.08 0.10

Control Delay 2.9 0.3 2.8 2.9 1.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 2.9 0.3 2.8 2.9 1.7

LOS A A A A A

Approach Delay 2.9 2.8 2.4

Approach LOS A A A

Queue Length 50th (ft) 0 0 0 0 0

Queue Length 95th (ft) 5 0 14 15 12

Internal Link Dist (ft) 272 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 3084 1774 3258 2817 1468

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.02 0.25 0.05 0.05 0.07

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 16

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.25

Intersection Signal Delay: 1.5 Intersection LOS: A

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 3 5 0 0 409 7 129 0 76 60 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.98 0.86 1.00 1.00 0.85

Flt Protected 0.96 1.00 1.00 0.97 1.00

Satd. Flow (prot) 3083 1774 3501 3225 1468

Flt Permitted 0.96 1.00 0.93 0.85 1.00

Satd. Flow (perm) 3083 1774 3257 2817 1468

Peak-hour factor, PHF 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Adj. Flow (vph) 57 5 8 0 0 445 8 140 0 86 68 109

RTOR Reduction (vph) 0 7 0 0 0 0 0 0 0 0 0 75

Lane Group Flow (vph) 0 63 0 0 0 445 0 148 0 0 154 34

Heavy Vehicles (%) 13% 0% 0% 0% 0% 5% 0% 3% 0% 12% 5% 10%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 1.0 15.9 4.9 4.9 4.9

Effective Green, g (s) 1.0 15.9 4.9 4.9 4.9

Actuated g/C Ratio 0.06 1.00 0.31 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 194 1774 1004 868 452

v/s Ratio Prot

v/s Ratio Perm 0.02 c0.25 0.05 0.05 0.02

v/c Ratio 0.32 0.25 0.15 0.18 0.07

Uniform Delay, d1 7.1 0.0 4.0 4.0 3.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.3 0.0 0.0 0.0

Delay (s) 7.5 0.3 4.0 4.1 3.9

Level of Service A A A A A

Approach Delay (s) 7.5 0.3 4.0 4.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 2.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 15.9 Sum of lost time (s) 0.0

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 5 0 16 9 191 0 465 104 186 110 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3498 0 1687 1900 1777 0 3325 0 3045 1731 0

Flt Permitted 0.828 0.744 0.950

Satd. Flow (perm) 0 2989 0 1321 1900 1777 0 3325 0 3045 1731 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 217 28 7

Link Speed (mph) 30 30 30 30

Link Distance (ft) 663 429 432 604

Travel Time (s) 15.1 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.70 0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 20 0 18 10 217 0 646 0 211 139 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 46.0 46.0 0.0 15.0 61.0 0.0

Total Split (%) 22.7% 22.7% 0.0% 22.7% 22.7% 22.7% 41.8% 41.8% 0.0% 13.6% 55.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 41.0 41.0 10.0 56.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0



Lanes, Volumes, Timings Project First Light - Taunton

3: Overpass Connector & Stevens Street Build (2022) Alternative A AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 8.4 8.4 8.4 8.4 14.6 9.2 28.8

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.31 0.19 0.61

v/c Ratio 0.04 0.08 0.03 0.44 0.62 0.36 0.13

Control Delay 18.2 19.1 18.3 6.9 16.2 19.5 4.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.2 19.1 18.3 6.9 16.2 19.5 4.0

LOS B B B A B B A

Approach Delay 18.2 8.3 16.2 13.3

Approach LOS B A B B

Queue Length 50th (ft) 2 4 2 0 73 25 12

Queue Length 95th (ft) 7 19 13 43 118 56 29

Internal Link Dist (ft) 583 349 352 524

Turn Bay Length (ft) 260 200 270

Base Capacity (vph) 1274 563 810 882 2910 649 1731

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.03 0.01 0.25 0.22 0.33 0.08

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 47.3

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 13.9 Intersection LOS: B

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 5 0 16 9 191 0 465 104 186 110 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 1.00 1.00 1.00 0.85 0.97 1.00 0.98

Flt Protected 0.97 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3496 1687 1900 1777 3324 3045 1731

Flt Permitted 0.83 0.74 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2989 1320 1900 1777 3324 3045 1731

Peak-hour factor, PHF 0.70 0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 13 7 0 18 10 217 0 528 118 211 125 14

RTOR Reduction (vph) 0 0 0 0 0 178 0 19 0 0 3 0

Lane Group Flow (vph) 0 20 0 18 10 39 0 627 0 211 136 0

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 8.4 8.4 8.4 8.4 14.7 9.2 28.9

Effective Green, g (s) 8.4 8.4 8.4 8.4 14.7 9.2 28.9

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.31 0.19 0.61

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 531 234 337 316 1033 592 1058

v/s Ratio Prot 0.01 c0.19 c0.07 0.08

v/s Ratio Perm 0.01 0.01 c0.02

v/c Ratio 0.04 0.08 0.03 0.12 0.61 0.36 0.13

Uniform Delay, d1 16.1 16.2 16.1 16.3 13.8 16.5 3.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.0 0.2 1.0 0.4 0.1

Delay (s) 16.1 16.4 16.1 16.5 14.9 16.9 3.9

Level of Service B B B B B B A

Approach Delay (s) 16.1 16.5 14.9 11.7

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 47.3 Sum of lost time (s) 15.0

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 2 73 78 1 11 166 221 278 47 158 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 100 0

Storage Lanes 0 1 0 1 0 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1820 1357 0 1365 1292 0 1789 1509 1745 1767 0

Flt Permitted 0.958 0.953 0.979 0.950

Satd. Flow (perm) 0 1820 1357 0 1365 1292 0 1789 1509 1745 1767 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 626

Travel Time (s) 7.4 10.8 13.7 14.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 19% 33% 0% 25% 4% 4% 7% 0% 6% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 16 83 0 90 12 0 440 316 53 213 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 2 73 78 1 11 166 221 278 47 158 29

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 14 2 83 89 1 12 189 251 316 53 180 33

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 604

pX, platoon unblocked 0.92 0.92 0.92 0.92 0.92 0.92

vC, conflicting volume 944 1247 196 999 948 251 212 567

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 894 1224 196 953 898 138 212 482

tC, single (s) 7.1 6.5 6.4 7.4 6.5 6.5 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.5 3.8 4.0 3.5 2.2 2.2

p0 queue free % 93 98 90 39 99 98 86 95

cM capacity (veh/h) 203 135 804 146 210 782 1346 1000

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 16 83 90 12 440 316 53 212

Volume Left 14 0 89 0 189 0 53 0

Volume Right 0 83 0 12 0 316 0 33

cSH 190 804 147 782 1346 1700 1000 1700

Volume to Capacity 0.08 0.10 0.61 0.02 0.14 0.19 0.05 0.13

Queue Length 95th (ft) 7 9 81 1 12 0 4 0

Control Delay (s) 25.7 10.0 62.1 9.7 4.2 0.0 8.8 0.0

Lane LOS D A F A A A

Approach Delay (s) 12.5 55.7 2.5 1.8

Approach LOS B F

Intersection Summary

Average Delay 7.6

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 337 628 1322 258 1166

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1791 3539 1524 1678 3343

Flt Permitted 0.950

Satd. Flow (perm) 0 1791 3539 1524 1678 3343

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 568 809

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.93 0.93 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 383 675 1422 274 1240

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 42.9 18.8 42.9 13.7 42.9

Actuated g/C Ratio 1.00 0.44 1.00 0.32 1.00

v/c Ratio 0.21 0.44 0.93 0.51 0.37

Control Delay 0.3 10.1 14.8 15.8 0.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.3 10.1 14.8 15.8 0.3

LOS A B B B A

Approach Delay 13.3 3.1

Approach LOS B A

Queue Length 50th (ft) 0 53 0 46 0

Queue Length 95th (ft) 0 118 #147 124 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1791 3283 1524 1218 3343

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.21 0.21 0.93 0.22 0.37

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 42.9

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 8.2 Intersection LOS: A

Intersection Capacity Utilization 40.0% ICU Level of Service A

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 337 628 1322 258 1166

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1791 3539 1524 1678 3343

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1791 3539 1524 1678 3343

Peak-hour factor, PHF 0.88 0.88 0.93 0.93 0.94 0.94

Adj. Flow (vph) 0 383 675 1422 274 1240

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 383 675 1422 274 1240

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 42.5 18.8 42.5 13.7 42.5

Effective Green, g (s) 42.5 18.8 42.5 13.7 42.5

Actuated g/C Ratio 1.00 0.44 1.00 0.32 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1791 1565 1524 541 3343

v/s Ratio Prot 0.19 0.16 0.37

v/s Ratio Perm 0.21 c0.93

v/c Ratio 0.21 0.43 0.93 0.51 0.37

Uniform Delay, d1 0.0 8.2 0.0 11.7 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 11.8 0.3 0.0

Delay (s) 0.3 8.2 11.8 11.9 0.0

Level of Service A A B B A

Approach Delay (s) 0.3 10.7 2.2

Approach LOS A B A

Intersection Summary

HCM Average Control Delay 6.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 42.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 40.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 191 828 96 868 596 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1930 2632 1736 3505 3287 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1930 2632 1736 3505 3287 0

Right Turn on Red No Yes

Satd. Flow (RTOR) 41

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1127

Travel Time (s) 14.1 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.90 0.90 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 208 900 107 964 829 0

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Detector Phase 3 3 2 1 2 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0

Minimum Split (s) 17.0 13.0 15.0

Total Split (s) 45.0 70.0 25.0 64.0 39.0 0.0

Total Split (%) 41.3% 64.2% 22.9% 58.7% 35.8% 0.0%

Maximum Green (s) 40.0 20.0 34.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0

Minimum Gap (s) 4.0 3.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 26.2 44.1 12.8 49.5 31.6

Actuated g/C Ratio 0.30 0.51 0.15 0.58 0.37

v/c Ratio 0.35 0.67 0.41 0.48 0.67

Control Delay 26.1 18.2 40.7 12.2 26.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 26.1 18.2 40.7 12.2 26.3

LOS C B D B C

Approach Delay 19.7 15.0 26.3

Approach LOS B B C

Queue Length 50th (ft) 89 205 55 149 183

Queue Length 95th (ft) 163 270 114 242 320

Internal Link Dist (ft) 542 735 1047

Turn Bay Length (ft) 250 100

Base Capacity (vph) 923 1808 415 2313 1360

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.23 0.50 0.26 0.42 0.61

Intersection Summary

Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 86

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 19.8 Intersection LOS: B

Intersection Capacity Utilization 59.9% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 191 828 96 868 596 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1930 2632 1736 3505 3289

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1930 2632 1736 3505 3289

Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.95 0.95

Adj. Flow (vph) 208 900 107 964 627 202

RTOR Reduction (vph) 0 0 0 0 26 0

Lane Group Flow (vph) 208 900 107 964 803 0

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Actuated Green, G (s) 26.2 44.0 12.8 49.4 31.6

Effective Green, g (s) 26.2 44.0 12.8 49.4 31.6

Actuated g/C Ratio 0.31 0.51 0.15 0.58 0.37

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0

Lane Grp Cap (vph) 591 1353 260 2023 1214

v/s Ratio Prot 0.11 c0.34 0.06 0.28 c0.24

v/s Ratio Perm

v/c Ratio 0.35 0.67 0.41 0.48 0.66

Uniform Delay, d1 23.1 15.4 33.0 10.6 22.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 1.2 1.1 0.2 1.5

Delay (s) 23.6 16.6 34.0 10.8 24.0

Level of Service C B C B C

Approach Delay (s) 17.9 13.1 24.0

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 17.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 85.6 Sum of lost time (s) 10.0

Intersection Capacity Utilization 59.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 314 105 9 426 91 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 15 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1798 0 0 2004 1601 0

Flt Permitted 0.999 0.958

Satd. Flow (perm) 1798 0 0 2004 1601 0

Link Speed (mph) 30 30 30

Link Distance (ft) 709 1519 1352

Travel Time (s) 16.1 34.5 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 1% 13% 4% 8% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 476 0 0 494 118 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 314 105 9 426 91 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 357 119 10 484 103 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 476 921 416

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 476 921 416

tC, single (s) 4.2 6.5 6.3

tC, 2 stage (s)

tF (s) 2.3 3.6 3.4

p0 queue free % 99 64 98

cM capacity (veh/h) 1031 290 624

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 476 494 118

Volume Left 0 10 103

Volume Right 119 0 15

cSH 1700 1031 311

Volume to Capacity 0.28 0.01 0.38

Queue Length 95th (ft) 0 1 43

Control Delay (s) 0.0 0.3 23.5

Lane LOS A C

Approach Delay (s) 0.0 0.3 23.5

Approach LOS C

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 45 225 110 112 278 164 37 36 46 130 38 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 14 12 12 13 12 12 13 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1890 0 0 1834 0 0 1636 0 0 1775 0

Flt Permitted 0.995 0.985 0.985 0.976

Satd. Flow (perm) 0 1890 0 0 1834 0 0 1636 0 0 1775 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 686 1509 438 898

Travel Time (s) 15.6 34.3 10.0 20.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.50 0.50 0.88 0.88 0.50 0.50 0.50 0.88 0.50 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 8% 7% 8% 3% 5% 21% 12% 5% 3% 6% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 527 0 0 726 0 0 238 0 0 300 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 76.8% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 45 225 110 112 278 164 37 36 46 130 38 67

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.50 0.50 0.88 0.88 0.50 0.50 0.50 0.88 0.50 0.88

Hourly flow rate (vph) 51 256 220 224 316 186 74 72 92 148 76 76

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 502 476 1439 1418 366 1453 1435 409

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 502 476 1439 1418 366 1453 1435 409

tC, single (s) 4.1 4.2 7.3 6.6 6.2 7.1 6.6 6.2

tC, 2 stage (s)

tF (s) 2.2 2.3 3.7 4.1 3.3 3.5 4.1 3.3

p0 queue free % 95 79 0 26 86 0 23 88

cM capacity (veh/h) 1062 1056 27 98 673 31 98 636

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 527 726 238 300

Volume Left 51 224 74 148

Volume Right 220 186 92 76

cSH 1062 1056 66 53

Volume to Capacity 0.05 0.21 3.63 5.66

Queue Length 95th (ft) 4 20 Err Err

Control Delay (s) 1.3 4.8 Err Err

Lane LOS A A F F

Approach Delay (s) 1.3 4.8 Err Err

Approach LOS F F

Intersection Summary

Average Delay 3005.3

Intersection Capacity Utilization 76.8% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 8 22 50 960 782 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1531 1201 0 3485 3455 0

Flt Permitted 0.950 0.834

Satd. Flow (perm) 1531 1201 0 2915 3455 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 39 11

Link Speed (mph) 30 40 40

Link Distance (ft) 504 1127 984

Travel Time (s) 11.5 19.2 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.44 0.56 0.61 0.88 0.87 0.53

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 14% 30% 7% 3% 4% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 18 39 0 1173 935 0

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Detector Phase 4 4 2 2 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0

Total Split (s) 21.0 21.0 40.0 40.0 40.0 0.0

Total Split (%) 34.4% 34.4% 65.6% 65.6% 65.6% 0.0%

Maximum Green (s) 16.0 16.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 15.3 15.3 28.0 28.0

Actuated g/C Ratio 0.46 0.46 0.85 0.85

v/c Ratio 0.03 0.07 0.48 0.32

Control Delay 16.2 8.0 4.4 3.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 16.2 8.0 4.4 3.2

LOS B A A A

Approach Delay 10.6 4.4 3.2

Approach LOS B A A

Queue Length 50th (ft) 2 0 0 0

Queue Length 95th (ft) 9 8 144 89

Internal Link Dist (ft) 424 1047 904

Turn Bay Length (ft)

Base Capacity (vph) 946 757 2538 3010

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.02 0.05 0.46 0.31

Intersection Summary

Area Type: Other

Cycle Length: 61

Actuated Cycle Length: 33.1

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.48

Intersection Signal Delay: 4.0 Intersection LOS: A

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     9: Mozzone Boulevard & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 8 22 50 960 782 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1531 1201 3483 3456

Flt Permitted 0.95 1.00 0.83 1.00

Satd. Flow (perm) 1531 1201 2914 3456

Peak-hour factor, PHF 0.44 0.56 0.61 0.88 0.87 0.53

Adj. Flow (vph) 18 39 82 1091 899 36

RTOR Reduction (vph) 0 36 0 0 4 0

Lane Group Flow (vph) 18 3 0 1173 931 0

Heavy Vehicles (%) 14% 30% 7% 3% 4% 0%

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 2.6 2.6 22.7 22.7

Effective Green, g (s) 2.6 2.6 22.7 22.7

Actuated g/C Ratio 0.07 0.07 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 113 88 1874 2222

v/s Ratio Prot c0.01 0.27

v/s Ratio Perm 0.00 c0.40

v/c Ratio 0.16 0.03 0.63 0.42

Uniform Delay, d1 15.3 15.2 3.8 3.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.2 0.7 0.1

Delay (s) 16.0 15.3 4.4 3.2

Level of Service B B A A

Approach Delay (s) 15.5 4.4 3.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 4.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 35.3 Sum of lost time (s) 10.0

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1 50 33 0 68 22 758 157 81 712 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1721 0 0 1805 1455 0 3400 0 0 3411 0

Flt Permitted 0.993 0.950 0.999 0.995

Satd. Flow (perm) 0 1721 0 0 1805 1455 0 3400 0 0 3411 0

Link Speed (mph) 30 30 40 40

Link Distance (ft) 231 380 984 590

Travel Time (s) 5.3 8.6 16.8 10.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.68 0.68 0.68 0.50 0.92 0.50 0.88 0.88 0.88 0.88 0.97 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 0% 2% 0% 0% 11% 0% 4% 1% 0% 5% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 88 0 0 66 136 0 1064 0 0 873 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 1 50 33 0 68 22 758 157 81 712 41

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.68 0.68 0.68 0.50 0.92 0.50 0.88 0.88 0.88 0.88 0.97 0.88

Hourly flow rate (vph) 13 1 74 66 0 136 25 861 178 92 734 47

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 984 590

pX, platoon unblocked 0.83 0.83 0.82 0.83 0.83 0.99 0.82 0.99

vC, conflicting volume 1558 2031 390 1626 1965 520 781 1040

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1219 1790 0 1301 1710 501 308 1025

tC, single (s) 7.8 6.5 6.9 7.5 6.5 7.1 4.1 4.1

tC, 2 stage (s)

tF (s) 3.6 4.0 3.3 3.5 4.0 3.4 2.2 2.2

p0 queue free % 80 97 92 17 100 72 98 86

cM capacity (veh/h) 66 57 894 79 64 488 1042 680

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 88 66 136 456 609 459 414

Volume Left 13 66 0 25 0 92 0

Volume Right 74 0 136 0 178 0 47

cSH 285 79 488 1042 1700 680 1700

Volume to Capacity 0.31 0.83 0.28 0.02 0.36 0.14 0.24

Queue Length 95th (ft) 32 106 28 2 0 12 0

Control Delay (s) 23.2 149.0 15.2 0.7 0.0 3.8 0.0

Lane LOS C F C A A

Approach Delay (s) 23.2 58.9 0.3 2.0

Approach LOS C F

Intersection Summary

Average Delay 7.2

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 1 64 1 0 1 102 738 0 0 760 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 11 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 145 0 0 320 0 0 140

Storage Lanes 1 1 0 0 1 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1466 1475 1568 0 1728 0 1662 3471 0 0 3438 1495

Flt Permitted 0.950 0.953 0.976 0.209

Satd. Flow (perm) 1466 1475 1568 0 1728 0 366 3471 0 0 3438 1495

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 86 4 64

Link Speed (mph) 30 30 40 35

Link Distance (ft) 415 176 590 397

Travel Time (s) 9.4 4.0 10.1 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.74 0.74 0.74 0.25 0.25 0.25 0.88 0.88 0.88 0.92 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 17% 0% 3% 0% 0% 0% 5% 4% 0% 0% 5% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 49%

Lane Group Flow (vph) 44 43 86 0 8 0 116 839 0 0 844 138

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Detector Phase 8 8 8 4 4 1 6 2 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 6.0 5.0 5.0 6.0 20.0 20.0 20.0 20.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 30.0 30.0 40.0 12.0 12.0 0.0 40.0 90.0 0.0 50.0 50.0 50.0

Total Split (%) 18.9% 18.9% 25.2% 7.5% 7.5% 0.0% 25.2% 56.6% 0.0% 31.4% 31.4% 31.4%

Maximum Green (s) 24.0 24.0 35.0 6.0 6.0 35.0 84.0 44.0 44.0 44.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 5.0 6.0 6.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min Min Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 17%

Maximum Green (s) 24.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 7.8 7.8 18.9 6.0 43.9 44.8 28.9 28.9

Actuated g/C Ratio 0.12 0.12 0.29 0.09 0.68 0.69 0.45 0.45

v/c Ratio 0.25 0.24 0.17 0.05 0.29 0.35 0.55 0.20

Control Delay 39.0 38.7 7.8 33.5 9.9 8.8 18.5 11.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 39.0 38.7 7.8 33.5 9.9 8.8 18.5 11.0

LOS D D A C A A B B

Approach Delay 23.4 33.5 9.0 17.5

Approach LOS C C A B

Queue Length 50th (ft) 13 13 0 1 10 51 96 13

Queue Length 95th (ft) 63 62 24 3 81 276 381 91

Internal Link Dist (ft) 335 96 510 317

Turn Bay Length (ft) 145 320 140

Base Capacity (vph) 638 642 772 192 1080 3243 2620 1155

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.07 0.07 0.11 0.04 0.11 0.26 0.32 0.12

Intersection Summary

Area Type: Other

Cycle Length: 159

Actuated Cycle Length: 64.8

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 14.2 Intersection LOS: B

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     11: Erika Drive & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 1 64 1 0 1 102 738 0 0 760 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 12 12 12 12

Total Lost time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 0.93 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1466 1476 1568 1729 1662 3471 3438 1495

Flt Permitted 0.95 0.95 1.00 0.98 0.21 1.00 1.00 1.00

Satd. Flow (perm) 1466 1476 1568 1729 365 3471 3438 1495

Peak-hour factor, PHF 0.74 0.74 0.74 0.25 0.25 0.25 0.88 0.88 0.88 0.92 0.90 0.90

Adj. Flow (vph) 86 1 86 4 0 4 116 839 0 0 844 138

RTOR Reduction (vph) 0 0 70 0 4 0 0 0 0 0 0 38

Lane Group Flow (vph) 44 43 16 0 4 0 116 839 0 0 844 100

Heavy Vehicles (%) 17% 0% 3% 0% 0% 0% 5% 4% 0% 0% 5% 8%

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Actuated Green, G (s) 6.0 6.0 13.9 0.6 42.7 42.7 29.8 29.8

Effective Green, g (s) 6.0 6.0 13.9 0.6 42.7 42.7 29.8 29.8

Actuated g/C Ratio 0.08 0.08 0.19 0.01 0.59 0.59 0.41 0.41

Clearance Time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0

Lane Grp Cap (vph) 121 122 299 14 355 2036 1407 612

v/s Ratio Prot c0.03 0.03 0.01 c0.00 0.04 c0.24 c0.25

v/s Ratio Perm 0.00 0.16 0.07

v/c Ratio 0.36 0.35 0.05 0.29 0.33 0.41 0.60 0.16

Uniform Delay, d1 31.6 31.6 24.1 35.9 8.2 8.2 16.8 13.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.6 0.0 4.1 0.2 0.2 0.8 0.2

Delay (s) 32.3 32.2 24.1 40.0 8.4 8.4 17.6 13.8

Level of Service C C C D A A B B

Approach Delay (s) 28.2 40.0 8.4 17.1

Approach LOS C D A B

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 72.8 Sum of lost time (s) 29.5

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 192 277 99 126 103 131 622 75 107 472 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 10 12 11 10 10 11 11 10 11 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 260 0 270 195 195 190 190

Storage Lanes 0 1 0 1 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1705 1463 0 1735 1436 1560 3274 0 1560 3247 0

Flt Permitted 0.913 0.641 0.950 0.950

Satd. Flow (perm) 0 1570 1463 0 1137 1436 1560 3274 0 1560 3247 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 315 113 10 2

Link Speed (mph) 30 30 35 35

Link Distance (ft) 706 887 285 270

Travel Time (s) 16.0 20.2 5.6 5.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.91 0.91 0.91 0.90 0.90 0.90 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 7% 3% 3% 4% 5% 8% 5% 4% 8% 7% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 261 315 0 247 113 146 774 0 122 551 0

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Detector Phase 4 4 1 8 8 5 1 6 5 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 6.0 10.0

Minimum Split (s) 12.0 12.0 11.0 12.0 12.0 11.0 11.0 15.0 11.0 15.0

Total Split (s) 35.0 35.0 25.0 35.0 35.0 25.0 25.0 45.0 0.0 25.0 45.0 0.0

Total Split (%) 26.5% 26.5% 18.9% 26.5% 26.5% 18.9% 18.9% 34.1% 0.0% 18.9% 34.1% 0.0%

Maximum Green (s) 30.0 30.0 20.0 30.0 30.0 20.0 20.0 40.0 20.0 40.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min None Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 20%

Maximum Green (s) 23.0

Yellow Time (s) 3.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 31.4 53.9 31.4 49.6 17.9 26.7 12.9 21.7

Actuated g/C Ratio 0.35 0.60 0.35 0.55 0.20 0.30 0.14 0.24

v/c Ratio 0.48 0.32 0.63 0.13 0.47 0.79 0.55 0.70

Control Delay 32.1 2.1 38.1 4.1 40.8 36.8 49.4 37.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 32.1 2.1 38.1 4.1 40.8 36.8 49.4 37.8

LOS C A D A D D D D

Approach Delay 15.7 27.4 37.4 39.9

Approach LOS B C D D

Queue Length 50th (ft) 102 0 103 0 66 188 59 136

Queue Length 95th (ft) 303 28 #382 37 184 392 160 276

Internal Link Dist (ft) 626 807 205 190

Turn Bay Length (ft) 260 270 195 190

Base Capacity (vph) 546 991 395 956 375 1522 361 1505

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.48 0.32 0.63 0.12 0.39 0.51 0.34 0.37

Intersection Summary

Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 90.5

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 31.7 Intersection LOS: C

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     12: Hart Street & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 192 277 99 126 103 131 622 75 107 472 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 12 11 10 10 11 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.99 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1463 1735 1436 1560 3273 1560 3247

Flt Permitted 0.91 1.00 0.64 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1570 1463 1137 1436 1560 3273 1560 3247

Peak-hour factor, PHF 0.88 0.88 0.88 0.91 0.91 0.91 0.90 0.90 0.90 0.88 0.88 0.88

Adj. Flow (vph) 43 218 315 109 138 113 146 691 83 122 536 15

RTOR Reduction (vph) 0 0 148 0 0 59 0 7 0 0 2 0

Lane Group Flow (vph) 0 261 167 0 247 54 146 767 0 122 549 0

Heavy Vehicles (%) 6% 7% 3% 3% 4% 5% 8% 5% 4% 8% 7% 8%

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Actuated Green, G (s) 31.4 49.3 31.4 44.3 17.9 26.7 12.9 21.7

Effective Green, g (s) 31.4 49.3 31.4 44.3 17.9 26.7 12.9 21.7

Actuated g/C Ratio 0.34 0.53 0.34 0.48 0.19 0.29 0.14 0.23

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 529 774 383 760 300 938 216 756

v/s Ratio Prot 0.04 0.01 0.09 c0.23 0.08 c0.17

v/s Ratio Perm 0.17 0.07 c0.22 0.03

v/c Ratio 0.49 0.22 0.64 0.07 0.49 0.82 0.56 0.73

Uniform Delay, d1 24.6 11.7 26.2 13.3 33.6 31.0 37.5 33.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.1 3.7 0.0 1.2 5.6 3.4 3.5

Delay (s) 25.3 11.8 29.9 13.3 34.8 36.6 40.9 36.5

Level of Service C B C B C D D D

Approach Delay (s) 17.9 24.7 36.3 37.3

Approach LOS B C D D

Intersection Summary

HCM Average Control Delay 30.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 93.2 Sum of lost time (s) 22.2

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 71 32 0 36 7 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 13 14 13 10 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1760 1517 2027 1451 1685 1900

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1760 1517 2027 1451 1685 1900

Link Speed (mph) 30 20 20

Link Distance (ft) 352 323 278

Travel Time (s) 8.0 11.0 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 10% 0% 15% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 95 43 0 48 9 5

Sign Control Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 13.9% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 71 32 0 36 7 4

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 95 43 0 48 9 5

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total (vph) 95 43 0 48 9 5

Volume Left (vph) 95 0 0 0 9 0

Volume Right (vph) 0 43 0 48 0 0

Hadj (s) 0.30 -0.43 0.00 -0.34 0.50 0.00

Departure Headway (s) 4.2 3.2 4.2 3.2 5.2 4.7

Degree Utilization, x 0.11 0.04 0.00 0.04 0.01 0.01

Capacity (veh/h) 841 1121 834 1121 669 738

Control Delay (s) 7.8 6.3 7.2 6.3 7.1 6.6

Approach Delay (s) 7.3 6.3 6.9

Approach LOS A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 13.9% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR SEL SER SER2

Lane Configurations

Volume (vph) 4 4 179 684 511 23 2 178 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12 16 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0

Storage Lanes 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25

Satd. Flow (prot) 1587 0 0 2042 2034 0 1784 0 0

Flt Permitted 0.976 0.990 0.999

Satd. Flow (perm) 1587 0 0 2042 2034 0 1784 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 277 361 514 458

Travel Time (s) 6.3 8.2 11.7 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.50 0.88 0.88 0.88 0.88 0.94 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 25% 6% 4% 5% 10% 50% 4% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 16 0 0 980 607 0 194 0 0

Sign Control Stop Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 102.2% ICU Level of Service G

Analysis Period (min) 15
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Intersection has too many legs for HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 286 87 11 22 113 0 8 496 29 4 348 216

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 10 12 12 15 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1950 0 0 1675 0 0 1964 0 0 1792 1524

Flt Permitted 0.709 0.902 0.992 0.992

Satd. Flow (perm) 0 1434 0 0 1523 0 0 1950 0 0 1779 1524

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 20 20

Link Distance (ft) 888 268 1391 764

Travel Time (s) 20.2 6.1 47.4 26.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.93 0.93 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 3% 0% 0% 6% 0% 0% 6% 0% 0% 6% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 418 0 0 146 0 0 606 0 0 400 245

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Detector Phase 4 4 3 4 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 4.0 8.0 18.0 18.0 18.0 18.0 18.0

Minimum Split (s) 14.0 14.0 9.0 14.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 42.0 42.0 0.0 20.0 42.0 0.0 42.0 42.0 0.0 42.0 42.0 42.0

Total Split (%) 33.9% 33.9% 0.0% 16.1% 33.9% 0.0% 33.9% 33.9% 0.0% 33.9% 33.9% 33.9%

Maximum Green (s) 36.0 36.0 15.0 36.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0 7.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 16%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 36.3 36.3 35.3 35.3 35.3

Actuated g/C Ratio 0.41 0.41 0.40 0.40 0.40

v/c Ratio 0.71 0.23 0.77 0.56 0.40

Control Delay 31.1 19.7 32.6 25.5 22.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 31.1 19.7 32.6 25.5 22.8

LOS C B C C C

Approach Delay 31.1 19.7 32.6 24.5

Approach LOS C B C C

Queue Length 50th (ft) 172 47 262 154 87

Queue Length 95th (ft) #425 121 #577 324 197

Internal Link Dist (ft) 808 188 1311 684

Turn Bay Length (ft)

Base Capacity (vph) 591 628 782 713 611

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.71 0.23 0.77 0.56 0.40

Intersection Summary

Area Type: Other

Cycle Length: 124

Actuated Cycle Length: 88

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 28.4 Intersection LOS: C

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     15: Washington Street & Broadway (Route 138)
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Lane Group ø2

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 286 87 11 22 113 0 8 496 29 4 348 216

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 15 12 12 10 12 12 15 12 12 12 12

Total Lost time (s) 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.96 0.99 1.00 1.00 1.00

Satd. Flow (prot) 1950 1675 1963 1793 1524

Flt Permitted 0.71 0.90 0.99 0.99 1.00

Satd. Flow (perm) 1434 1523 1950 1780 1524

Peak-hour factor, PHF 0.92 0.92 0.92 0.93 0.93 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 311 95 12 24 122 0 9 564 33 5 395 245

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 418 0 0 146 0 0 606 0 0 400 245

Heavy Vehicles (%) 3% 3% 0% 0% 6% 0% 0% 6% 0% 0% 6% 6%

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Actuated Green, G (s) 36.3 36.3 35.3 35.3 35.3

Effective Green, g (s) 36.3 36.3 35.3 35.3 35.3

Actuated g/C Ratio 0.40 0.40 0.39 0.39 0.39

Clearance Time (s) 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 575 611 761 694 594

v/s Ratio Prot

v/s Ratio Perm c0.29 0.10 c0.31 0.22 0.16

v/c Ratio 0.73 0.24 0.80 0.58 0.41

Uniform Delay, d1 22.9 18.0 24.4 21.7 20.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.9 0.3 5.8 1.2 0.5

Delay (s) 27.8 18.2 30.2 22.9 20.5

Level of Service C B C C C

Approach Delay (s) 27.8 18.2 30.2 22.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 25.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 90.5 Sum of lost time (s) 18.9

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 3 2 105 0 192 0 685 221 119 563 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 10 12 12 12 13 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1538 0 0 1546 1583 0 1863 1545 0 1975 0

Flt Permitted 0.994 0.950 0.991

Satd. Flow (perm) 0 1538 0 0 1546 1583 0 1863 1545 0 1975 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 222 827 488 324

Travel Time (s) 5.0 18.8 11.1 7.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.75 0.75 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 33% 0% 9% 0% 2% 0% 2% 8% 3% 9% 50%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 8 0 0 119 218 0 745 240 0 743 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 94.9% ICU Level of Service F

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 2 105 0 192 0 685 221 119 563 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 4 3 119 0 218 0 745 240 129 612 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 8

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.87 0.87 0.87 0.87 0.87 0.87

vC, conflicting volume 1725 1857 613 1621 1617 745 614 985

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1760 1912 613 1640 1636 628 614 905

tC, single (s) 7.1 6.8 6.2 7.2 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.3 3.3 3.6 4.0 3.3 2.2 2.2

p0 queue free % 94 90 99 0 100 48 100 80

cM capacity (veh/h) 23 39 496 52 71 418 975 647

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 8 338 745 240 743

Volume Left 1 119 0 0 129

Volume Right 3 218 0 240 2

cSH 49 128 975 1700 647

Volume to Capacity 0.16 2.63 0.00 0.14 0.20

Queue Length 95th (ft) 13 758 0 0 19

Control Delay (s) 92.9 810.9 0.0 0.0 5.2

Lane LOS F F A

Approach Delay (s) 92.9 810.9 0.0 5.2

Approach LOS F F

Intersection Summary

Average Delay 134.2

Intersection Capacity Utilization 94.9% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 484 116 36 35 139 16 63 354 65 21 193 399

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 14 12 12 13 12 12 12 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 380 0 0 0 0 0 0

Storage Lanes 1 1 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1633 1674 0 0 1956 0 0 3497 0 0 1763 1432

Flt Permitted 0.950 0.975 0.991 0.821 0.913

Satd. Flow (perm) 1633 1674 0 0 1956 0 0 2891 0 0 1618 1432

Right Turn on Red No Yes Yes No

Satd. Flow (RTOR) 3 15

Link Speed (mph) 30 30 30 30

Link Distance (ft) 533 225 560 488

Travel Time (s) 12.1 5.1 12.7 11.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.95 0.78 0.78 0.78 0.88 0.88 0.88 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 2% 0% 0% 2% 0% 5% 3% 7% 0% 8% 9%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 34%

Lane Group Flow (vph) 336 333 0 0 244 0 0 548 0 0 237 443

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Detector Phase 1 1 2 2 3 8 4 4 1

Switch Phase

Minimum Initial (s) 18.0 18.0 7.0 7.0 6.0 18.0 18.0 18.0 18.0

Minimum Split (s) 24.0 24.0 12.0 12.0 11.0 24.0 24.0 24.0 24.0

Total Split (s) 41.0 41.0 0.0 17.0 17.0 0.0 20.0 61.0 0.0 41.0 41.0 41.0

Total Split (%) 29.3% 29.3% 0.0% 12.1% 12.1% 0.0% 14.3% 43.6% 0.0% 29.3% 29.3% 29.3%

Maximum Green (s) 35.0 35.0 12.0 12.0 15.0 55.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 5.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 15%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 24.1 24.1 12.6 23.7 23.7 53.2

Actuated g/C Ratio 0.30 0.30 0.16 0.29 0.29 0.66

v/c Ratio 0.69 0.67 0.79 0.64 0.50 0.47

Control Delay 35.8 34.6 55.8 29.6 30.0 7.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.8 34.6 55.8 29.6 30.0 7.9

LOS D C E C C A

Approach Delay 35.2 55.8 29.6 15.6

Approach LOS D E C B

Queue Length 50th (ft) 138 135 105 107 87 76

Queue Length 95th (ft) 365 357 #330 244 234 138

Internal Link Dist (ft) 453 145 480 408

Turn Bay Length (ft)

Base Capacity (vph) 743 762 308 2071 740 1193

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.45 0.44 0.79 0.26 0.32 0.37

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 81.1

Natural Cycle: 95

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 29.9 Intersection LOS: C

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Tremont Street (Route 140) & Washington Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 484 116 36 35 139 16 63 354 65 21 193 399

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 14 12 12 13 12 12 12 11

Total Lost time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 1.00 0.98 0.99 0.98 1.00 0.85

Flt Protected 0.95 0.97 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1633 1673 1956 3498 1763 1432

Flt Permitted 0.95 0.97 0.99 0.82 0.91 1.00

Satd. Flow (perm) 1633 1673 1956 2892 1618 1432

Peak-hour factor, PHF 0.95 0.95 0.95 0.78 0.78 0.78 0.88 0.88 0.88 0.90 0.90 0.90

Adj. Flow (vph) 509 122 38 45 178 21 72 402 74 23 214 443

RTOR Reduction (vph) 0 0 0 0 3 0 0 11 0 0 0 0

Lane Group Flow (vph) 336 333 0 0 241 0 0 537 0 0 237 443

Heavy Vehicles (%) 5% 2% 0% 0% 2% 0% 5% 3% 7% 0% 8% 9%

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Actuated Green, G (s) 24.1 24.1 12.6 23.7 23.7 47.8

Effective Green, g (s) 24.1 24.1 12.6 23.7 23.7 47.8

Actuated g/C Ratio 0.29 0.29 0.15 0.29 0.29 0.58

Clearance Time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 475 487 298 828 463 827

v/s Ratio Prot c0.21 0.20 c0.12 0.16

v/s Ratio Perm c0.19 0.15 0.15

v/c Ratio 0.71 0.68 0.81 0.65 0.51 0.54

Uniform Delay, d1 26.2 26.0 33.9 25.9 24.7 10.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 3.2 14.5 1.3 0.4 0.3

Delay (s) 30.1 29.1 48.5 27.2 25.1 11.0

Level of Service C C D C C B

Approach Delay (s) 29.6 48.5 27.2 15.9

Approach LOS C D C B

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 82.8 Sum of lost time (s) 22.4

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 178 820 153 0 0 858 0 360 77 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 14 12 12 16 12 10 10 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 1 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1703 3406 1477 0 0 1581 0 1689 1422 0 0 0

Flt Permitted 0.950

Satd. Flow (perm) 1703 3406 1477 0 0 1581 0 1689 1422 0 0 0

Right Turn on Red No No Yes No Yes

Satd. Flow (RTOR) 608

Link Speed (mph) 20 20 30 30

Link Distance (ft) 307 858 833 272

Travel Time (s) 10.5 29.3 18.9 6.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 6% 5% 0% 0% 6% 0% 5% 6% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 198 911 170 0 0 933 0 391 84 0 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Detector Phase 1 2 1 1 2 2 2

Switch Phase

Minimum Initial (s) 30.0 25.0 25.0

Minimum Split (s) 35.0 30.0 30.0

Total Split (s) 65.0 35.0 65.0 0.0 0.0 0.0 0.0 30.0 30.0 0.0 0.0 0.0

Total Split (%) 79.3% 42.7% 79.3% 0.0% 0.0% 0.0% 0.0% 36.6% 36.6% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø3

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 21%

Maximum Green (s) 14.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 9.0

Flash Dont Walk (s) 5.0



Lanes, Volumes, Timings Project First Light - Taunton

18: Cohannet Street & Weir Street Build (2022) Alternative A AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 54

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 64.1 30.4 64.1 71.8 25.3 25.3

Actuated g/C Ratio 0.89 0.42 0.89 1.00 0.35 0.35

v/c Ratio 0.13 0.63 0.13 0.59 0.66 0.17

Control Delay 2.2 20.2 2.3 1.6 28.2 19.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.2 20.2 2.3 1.6 28.2 19.8

LOS A C A A C B

Approach Delay 15.1 26.7

Approach LOS B C

Queue Length 50th (ft) 0 131 0 0 120 21

Queue Length 95th (ft) 43 279 39 0 #313 67

Internal Link Dist (ft) 227 778 753 192

Turn Bay Length (ft)

Base Capacity (vph) 1520 1442 1319 1581 596 502

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.13 0.63 0.13 0.59 0.66 0.17

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 71.8

Natural Cycle: 85

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 12.5 Intersection LOS: B

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

!    Phase conflict between lane groups.

Splits and Phases:     18: Cohannet Street & Weir Street
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Lane Group ø3

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 178 820 153 0 0 858 0 360 77 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 14 12 12 16 12 10 10 12 12 12

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1703 3406 1477 1581 1689 1422

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1703 3406 1477 1581 1689 1422

Peak-hour factor, PHF 0.90 0.90 0.90 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 198 911 170 0 0 933 0 391 84 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 198 911 170 0 0 933 0 391 84 0 0 0

Heavy Vehicles (%) 6% 6% 5% 0% 0% 6% 0% 5% 6% 0% 0% 0%

Parking  (#/hr) 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Actuated Green, G (s) 60.7 30.4 60.7 73.6 25.3 25.3

Effective Green, g (s) 60.7 30.4 60.7 73.6 25.3 25.3

Actuated g/C Ratio 0.82 0.41 0.82 1.00 0.34 0.34

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 1405 1407 1218 1581 581 489

v/s Ratio Prot 0.12 0.27 0.12 0.23 0.06

v/s Ratio Perm c0.59

v/c Ratio 0.14 0.65 0.14 0.59 0.67 0.17

Uniform Delay, d1 1.3 17.3 1.3 0.0 20.6 16.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.3 0.2 1.6 6.1 0.8

Delay (s) 1.5 19.6 1.5 1.6 26.7 17.6

Level of Service A B A A C B

Approach Delay (s) 14.4 1.6 25.1 0.0

Approach LOS B A C A

Intersection Summary

HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 73.6 Sum of lost time (s) 0.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 660 730 0 351

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 15 14 12 13

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 3534 1737 0 1428

Flt Permitted 0.950

Satd. Flow (perm) 0 0 3534 1737 0 1428

Link Speed (mph) 20 20 30

Link Distance (ft) 272 272 1391

Travel Time (s) 9.3 9.3 31.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.95 0.95 0.92 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 9% 5% 0% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 695 768 0 399

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 660 730 0 351

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.95 0.95 0.92 0.88

Hourly flow rate (vph) 0 0 695 768 0 399

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 272

pX, platoon unblocked

vC, conflicting volume 2158 0 0

vC1, stage 1 conf vol 0

vC2, stage 2 conf vol 2158

vCu, unblocked vol 2158 0 0

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.3

p0 queue free % 100 100 56

cM capacity (veh/h) 49 1091 1578

Direction, Lane # NB 1 NB 2 NB 3 SB 1

Volume Total 347 347 768 399

Volume Left 347 347 0 0

Volume Right 0 0 0 399

cSH 1578 1578 1700 1700

Volume to Capacity 0.44 0.44 0.45 0.23

Queue Length 95th (ft) 58 58 0 0

Control Delay (s) 9.1 9.1 0.0 0.0

Lane LOS A A

Approach Delay (s) 4.3 0.0

Approach LOS

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 9 579 64 367 0 0 0 0 288 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 12 13 13 16 12 12 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 1 1 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1479 1672 1700 1649 0 0 0 0 1761 0

Flt Permitted 0.950 0.961

Satd. Flow (perm) 0 0 1479 1672 1700 1649 0 0 0 0 1761 0

Link Speed (mph) 30 20 20 30

Link Distance (ft) 189 272 206 549

Travel Time (s) 4.3 9.3 7.0 12.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.50 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 6% 3% 11% 0% 0% 0% 0% 4% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 0 0 18 362 369 417 0 0 0 0 336 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 9 579 64 367 0 0 0 0 288 8

Peak Hour Factor 0.92 0.92 0.50 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 0 0 18 658 73 417 0 0 0 0 327 9

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1

Volume Total (vph) 18 439 292 417 336

Volume Left (vph) 0 439 219 0 0

Volume Right (vph) 18 0 0 417 9

Hadj (s) -0.60 0.60 0.46 -0.51 0.05

Departure Headway (s) 5.3 6.2 6.0 3.2 5.6

Degree Utilization, x 0.03 0.75 0.49 0.37 0.52

Capacity (veh/h) 616 574 589 1114 624

Control Delay (s) 8.5 24.2 13.5 6.9 14.6

Approach Delay (s) 8.5 15.2 14.6

Approach LOS A C B

Intersection Summary

Delay 15.0

HCM Level of Service B

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 157 8 0 0 0 0 0 459 536 251 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 12 12 12 12 11 13 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 1 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2007 0 0 0 0 0 0 1349 3479 1702 0

Flt Permitted 0.950

Satd. Flow (perm) 0 2007 0 0 0 0 0 0 1349 3479 1702 0

Link Speed (mph) 30 30 30 20

Link Distance (ft) 540 307 848 206

Travel Time (s) 12.3 7.0 19.3 7.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.93 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 7% 0% 0% 0% 0% 0% 0% 6% 4% 10% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 187 0 0 0 0 0 0 494 583 360 0

Sign Control Stop Stop Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15
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Intersection Sign configuration not allowed in HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 191 80 89 198 5 182 438 101 2 227 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 10 10 12 11 11 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 100 0 180 0 0 300

Storage Lanes 0 0 1 0 1 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1950 0 1546 1707 0 1662 1703 0 0 3073 0

Flt Permitted 0.994 0.329 0.583 0.952

Satd. Flow (perm) 0 1941 0 535 1707 0 1020 1703 0 0 2926 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 411 513 428 848

Travel Time (s) 9.3 11.7 9.7 19.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.95 0.95 0.95 0.96 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 7% 4% 9% 3% 20% 5% 5% 4% 0% 13% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 314 0 101 231 0 192 567 0 0 249 0

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Detector Phase 4 4 4 4 2 1 2 1 1

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 7.0 7.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 11.0 11.0

Total Split (s) 34.0 34.0 0.0 34.0 34.0 0.0 24.0 48.0 0.0 24.0 24.0 0.0

Total Split (%) 33.7% 33.7% 0.0% 33.7% 33.7% 0.0% 23.8% 47.5% 0.0% 23.8% 23.8% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 19%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 19.1 19.1 19.1 41.2 45.3 20.6

Actuated g/C Ratio 0.25 0.25 0.25 0.55 0.60 0.27

v/c Ratio 0.64 0.74 0.53 0.26 0.55 0.31

Control Delay 31.8 59.4 29.5 13.0 15.5 26.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 31.8 59.4 29.5 13.0 15.5 26.3

LOS C E C B B C

Approach Delay 31.8 38.6 14.9 26.3

Approach LOS C D B C

Queue Length 50th (ft) 120 40 85 29 113 43

Queue Length 95th (ft) 249 #130 188 127 443 114

Internal Link Dist (ft) 331 433 348 768

Turn Bay Length (ft) 100 180

Base Capacity (vph) 794 219 698 731 1022 798

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.40 0.46 0.33 0.26 0.55 0.31

Intersection Summary

Area Type: Other

Cycle Length: 101

Actuated Cycle Length: 75.5

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 24.6 Intersection LOS: C

Intersection Capacity Utilization 75.1% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     22: High Street & Winthrop Street (Route 44)
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Lane Group ø9

Pedestrian Calls (#/hr) 15

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 191 80 89 198 5 182 438 101 2 227 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 10 10 12 11 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 0.96 1.00 1.00 1.00 0.97 0.99

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1950 1546 1708 1662 1703 3073

Flt Permitted 0.99 0.33 1.00 0.58 1.00 0.95

Satd. Flow (perm) 1940 535 1708 1020 1703 2926

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.95 0.95 0.95 0.96 0.96 0.96

Adj. Flow (vph) 6 217 91 101 225 6 192 461 106 2 236 11

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 314 0 101 231 0 192 567 0 0 249 0

Heavy Vehicles (%) 0% 7% 4% 9% 3% 20% 5% 5% 4% 0% 13% 10%

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Actuated Green, G (s) 19.1 19.1 19.1 41.2 45.2 20.6

Effective Green, g (s) 19.1 19.1 19.1 41.2 45.2 20.6

Actuated g/C Ratio 0.25 0.25 0.25 0.53 0.58 0.27

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 477 132 420 711 991 776

v/s Ratio Prot 0.14 0.07 c0.33

v/s Ratio Perm 0.16 c0.19 0.07 0.09

v/c Ratio 0.66 0.77 0.55 0.27 0.57 0.32

Uniform Delay, d1 26.4 27.2 25.6 10.8 10.2 22.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.3 22.8 1.6 0.9 2.4 1.1

Delay (s) 29.6 50.0 27.1 11.7 12.6 24.0

Level of Service C D C B B C

Approach Delay (s) 29.6 34.1 12.4 24.0

Approach LOS C C B C

Intersection Summary

HCM Average Control Delay 21.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 77.7 Sum of lost time (s) 13.4

Intersection Capacity Utilization 75.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 505 337 0 480 5 425 11 22 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 15 16 12 14 12 12 15 15 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 100 150 0 0 0 50 0 0

Storage Lanes 1 1 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1986 1990 1711 0 1911 0 0 1864 1777 0 0 0

Flt Permitted 0.247 0.953

Satd. Flow (perm) 516 1990 1711 0 1911 0 0 1864 1777 0 0 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 312 10

Link Speed (mph) 30 30 30 30

Link Distance (ft) 858 644 498 420

Travel Time (s) 19.5 14.6 11.3 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.89 0.92 0.92 0.92 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 5% 7% 0% 6% 0% 7% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 3 567 379 0 527 0 0 495 25 0 0 0

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 3 3 3

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 30.0 30.0 30.0 0.0 30.0 0.0 30.0 30.0 30.0 0.0 0.0 0.0

Total Split (%) 38.0% 38.0% 38.0% 0.0% 38.0% 0.0% 38.0% 38.0% 38.0% 0.0% 0.0% 0.0%

Maximum Green (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 24%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 25.3 25.3 25.3 25.3 25.3 25.3

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

v/c Ratio 0.01 0.72 0.44 0.70 0.67 0.04

Control Delay 15.7 24.9 5.7 24.3 23.5 11.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 15.7 24.9 5.7 24.3 23.5 11.5

LOS B C A C C B

Approach Delay 17.2 24.3 23.0

Approach LOS B C C

Queue Length 50th (ft) 1 160 14 147 136 3

Queue Length 95th (ft) 7 #443 87 #419 #373 21

Internal Link Dist (ft) 778 564 418 340

Turn Bay Length (ft) 100 150 50

Base Capacity (vph) 205 789 867 758 740 711

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.01 0.72 0.44 0.70 0.67 0.04

Intersection Summary

Area Type: Other

Cycle Length: 79

Actuated Cycle Length: 63.8

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 20.6 Intersection LOS: C

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     23: Main Street (Route 140) & Union Street
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Lane Group ø2

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 505 337 0 480 5 425 11 22 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 16 12 14 12 12 15 15 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1986 1990 1711 1911 1865 1776

Flt Permitted 0.25 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 517 1990 1711 1911 1865 1776

Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.88 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 3 567 379 0 522 5 483 12 25 0 0 0

RTOR Reduction (vph) 0 0 193 0 0 0 0 0 6 0 0 0

Lane Group Flow (vph) 3 567 186 0 527 0 0 495 19 0 0 0

Heavy Vehicles (%) 0% 5% 7% 0% 6% 0% 7% 0% 0% 0% 0% 0%

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Actuated Green, G (s) 25.3 25.3 25.3 25.3 25.3 25.3

Effective Green, g (s) 25.3 25.3 25.3 25.3 25.3 25.3

Actuated g/C Ratio 0.38 0.38 0.38 0.38 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 198 761 654 730 713 679

v/s Ratio Prot c0.28 0.28 c0.27 0.01

v/s Ratio Perm 0.01 0.11

v/c Ratio 0.02 0.75 0.28 0.72 0.69 0.03

Uniform Delay, d1 12.7 17.7 14.2 17.4 17.2 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 6.5 1.1 6.1 5.5 0.1

Delay (s) 12.8 24.2 15.3 23.6 22.7 12.8

Level of Service B C B C C B

Approach Delay (s) 20.6 23.6 22.2 0.0

Approach LOS C C C A

Intersection Summary

HCM Average Control Delay 21.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 66.2 Sum of lost time (s) 15.6

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 315 308 296 500 36 351

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1673 0 0 1988 1795 0

Flt Permitted 0.982 0.995

Satd. Flow (perm) 1673 0 0 1988 1795 0

Link Speed (mph) 30 25 30

Link Distance (ft) 308 448 368

Travel Time (s) 7.0 12.2 8.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 13% 7% 6% 3% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 708 0 0 904 440 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 111.8% ICU Level of Service H

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

24: Summer Street (Route 140) & Ingell Street Build (2022) Alternative A AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 74

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 315 308 296 500 36 351

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 358 350 336 568 41 399

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 358 1774 533

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 358 1774 533

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 71 37 26

cM capacity (veh/h) 1174 65 541

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 708 905 440

Volume Left 0 336 41

Volume Right 350 0 399

cSH 1700 1174 321

Volume to Capacity 0.42 0.29 1.37

Queue Length 95th (ft) 0 30 557

Control Delay (s) 0.0 6.0 217.4

Lane LOS A F

Approach Delay (s) 0.0 6.0 217.4

Approach LOS F

Intersection Summary

Average Delay 49.2

Intersection Capacity Utilization 111.8% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 636 12 2 925 6 7 1 2 9 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1832 0 0 1848 0 0 1726 0 0 1685 0

Flt Permitted 0.966 0.950

Satd. Flow (perm) 0 1832 0 0 1848 0 0 1726 0 0 1685 0

Link Speed (mph) 30 35 30 30

Link Distance (ft) 613 1039 563 383

Travel Time (s) 13.9 20.2 12.8 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.91 0.91 0.91 0.50 0.50 0.50 0.50 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 7% 0% 0% 6% 25% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 737 0 0 1025 0 0 20 0 0 18 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 636 12 2 925 6 7 1 2 9 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.91 0.91 0.91 0.50 0.50 0.50 0.50 0.92 0.92

Hourly flow rate (vph) 0 723 14 2 1016 7 14 2 4 18 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1309

pX, platoon unblocked 0.70 0.70 0.70 0.70 0.70 0.70

vC, conflicting volume 1023 736 1754 1757 730 1759 1761 1020

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 821 736 1861 1866 730 1868 1871 817

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 65 96 99 52 100 100

cM capacity (veh/h) 574 878 40 52 426 38 51 267

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 736 1025 20 18

Volume Left 0 2 14 18

Volume Right 14 7 4 0

cSH 574 878 50 38

Volume to Capacity 0.00 0.00 0.40 0.48

Queue Length 95th (ft) 0 0 36 41

Control Delay (s) 0.0 0.1 118.8 167.8

Lane LOS A F F

Approach Delay (s) 0.0 0.1 118.8 167.8

Approach LOS F F

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 339 0 0 202 209 39 0 116 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 16 16 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 250 0 0

Storage Lanes 0 0 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1934 0 0 1853 0 0 1719 1743 0 0 0

Flt Permitted 0.986 0.950

Satd. Flow (perm) 0 1934 0 0 1853 0 0 1719 1743 0 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 522 376 353 403

Travel Time (s) 11.9 8.5 8.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 8% 0% 0% 6% 4% 19% 0% 5% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 538 0 0 468 0 0 44 132 0 0 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 140 339 0 0 202 209 39 0 116 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Hourly flow rate (vph) 157 381 0 0 230 238 44 0 132 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 230 381 1044 925 381 1044 1044 348

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 230 381 1044 925 381 1044 1044 348

tC, single (s) 4.1 4.1 7.3 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.7 4.0 3.3 3.5 4.0 3.3

p0 queue free % 88 100 75 100 80 100 100 100

cM capacity (veh/h) 1333 1189 175 239 660 151 202 695

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 538 467 176

Volume Left 157 0 44

Volume Right 0 238 132

cSH 1333 1700 696

Volume to Capacity 0.12 0.27 0.25

Queue Length 95th (ft) 10 0 25

Control Delay (s) 3.2 0.0 17.0

Lane LOS A C

Approach Delay (s) 3.2 0.0 17.0

Approach LOS C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 367 40 54 187 0 0 0 0 112 0 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 12 12 12 16 16

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 150

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1976 0 0 1898 0 0 0 0 0 1826 1777

Flt Permitted 0.989 0.950

Satd. Flow (perm) 0 1976 0 0 1898 0 0 0 0 0 1826 1777

Link Speed (mph) 30 30 30 30

Link Distance (ft) 611 522 572 384

Travel Time (s) 13.9 11.9 13.0 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 4% 8% 12% 8% 0% 2% 2% 2% 12% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 462 0 0 273 0 0 0 0 0 123 45

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 367 40 54 187 0 0 0 0 112 0 41

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.91 0.91 0.91

Hourly flow rate (vph) 0 417 45 61 212 0 0 0 0 123 0 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 212 417 775 775 440 775 752 212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 212 417 775 775 440 775 752 212

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.2 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.3 3.5 4.0 3.3 3.6 4.0 3.3

p0 queue free % 100 94 100 100 100 58 100 95

cM capacity (veh/h) 1370 1090 285 310 617 290 322 825

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 462 274 168

Volume Left 0 61 123

Volume Right 45 0 45

cSH 1700 1090 396

Volume to Capacity 0.27 0.06 0.42

Queue Length 95th (ft) 0 4 52

Control Delay (s) 0.0 2.3 21.8

Lane LOS A C

Approach Delay (s) 0.0 2.3 21.8

Approach LOS C

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 240 131 14 10 128 55 22 135 46 21 56 163

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 16 12 12 13 12 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1913 0 0 2001 0 0 1860 0 0 1868 0

Flt Permitted 0.970 0.997 0.995 0.996

Satd. Flow (perm) 0 1913 0 0 2001 0 0 1860 0 0 1868 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2892 506 542 449

Travel Time (s) 65.7 11.5 12.3 10.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 0% 0% 4% 2% 10% 1% 0% 5% 8% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 438 0 0 218 0 0 230 0 0 273 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 240 131 14 10 128 55 22 135 46 21 56 163

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 273 149 16 11 145 62 25 153 52 24 64 185

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 208 165 1119 933 157 1031 910 177

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 208 165 1119 933 157 1031 910 177

tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.6 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.1 3.3

p0 queue free % 80 99 73 28 94 66 70 79

cM capacity (veh/h) 1363 1426 91 212 894 70 213 864

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 438 219 231 273

Volume Left 273 11 25 24

Volume Right 16 62 52 185

cSH 1363 1426 218 319

Volume to Capacity 0.20 0.01 1.06 0.85

Queue Length 95th (ft) 19 1 253 191

Control Delay (s) 5.9 0.5 123.6 57.1

Lane LOS A A F F

Approach Delay (s) 5.9 0.5 123.6 57.1

Approach LOS F F

Intersection Summary

Average Delay 40.3

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 139 40 27 106 208 65 211 37 177 141 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1808 0 0 1637 0 0 1791 0 0 1748 0

Flt Permitted 0.998 0.996 0.990 0.973

Satd. Flow (perm) 0 1808 0 0 1637 0 0 1791 0 0 1748 0

Link Speed (mph) 30 20 30 20

Link Distance (ft) 1273 2892 339 1519

Travel Time (s) 28.9 98.6 7.7 51.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 5% 8% 4% 7% 3% 4% 0% 3% 9% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 210 0 0 387 0 0 356 0 0 363 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 75.4% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 6 139 40 27 106 208 65 211 37 177 141 2

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 7 158 45 31 120 236 74 240 42 201 160 2

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 210 388 356 364

Volume Left (vph) 7 31 74 201

Volume Right (vph) 45 236 42 2

Hadj (s) -0.09 -0.25 0.03 0.20

Departure Headway (s) 7.7 7.0 7.3 7.4

Degree Utilization, x 0.45 0.75 0.72 0.75

Capacity (veh/h) 385 388 461 457

Control Delay (s) 17.0 28.3 26.6 29.1

Approach Delay (s) 17.0 28.3 26.6 29.1

Approach LOS C D D D

Intersection Summary

Delay 26.3

HCM Level of Service D

Intersection Capacity Utilization 75.4% ICU Level of Service D

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 167 11 96 164 10 128

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1683 0 1696 0 0 1825

Flt Permitted 0.955 0.996

Satd. Flow (perm) 1683 0 1696 0 0 1825

Link Speed (mph) 30 30 30

Link Distance (ft) 1273 279 1352

Travel Time (s) 28.9 6.3 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 10% 5% 1% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 202 0 295 0 0 156

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 167 11 96 164 10 128

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 190 12 109 186 11 145

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 370 202 295

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 370 202 295

tC, single (s) 6.4 6.3 4.1

tC, 2 stage (s)

tF (s) 3.5 3.4 2.2

p0 queue free % 70 98 99

cM capacity (veh/h) 622 819 1278

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 202 295 157

Volume Left 190 0 11

Volume Right 12 186 0

cSH 632 1700 1278

Volume to Capacity 0.32 0.17 0.01

Queue Length 95th (ft) 34 0 1

Control Delay (s) 13.4 0.0 0.6

Lane LOS B A

Approach Delay (s) 13.4 0.0 0.6

Approach LOS B

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 179 88 90 24 122 180

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1827 1847 0 1797 0

Flt Permitted 0.968 0.980

Satd. Flow (perm) 0 1827 1847 0 1797 0

Link Speed (mph) 30 30 30

Link Distance (ft) 294 540 827

Travel Time (s) 6.7 12.3 18.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 0% 0% 0% 11% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 303 129 0 344 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 179 88 90 24 122 180

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 203 100 102 27 139 205

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 130 623 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 130 623 116

tC, single (s) 4.1 6.5 6.3

tC, 2 stage (s)

tF (s) 2.2 3.6 3.4

p0 queue free % 86 63 78

cM capacity (veh/h) 1444 374 926

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 303 130 343

Volume Left 203 0 139

Volume Right 0 27 205

cSH 1444 1700 580

Volume to Capacity 0.14 0.08 0.59

Queue Length 95th (ft) 12 0 96

Control Delay (s) 5.7 0.0 19.8

Lane LOS A C

Approach Delay (s) 5.7 0.0 19.8

Approach LOS C

Intersection Summary

Average Delay 11.0

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

32: Gordon Owen Parkway & Williams Street Build (2022) Alternative A AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 89

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 186 218 73 1 282 136 85 100 3 47 80 190

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1886 0 0 1788 0 0 1717 0 0 1694 0

Flt Permitted 0.981 0.978 0.993

Satd. Flow (perm) 0 1886 0 0 1788 0 0 1717 0 0 1694 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 555 815 422 619

Travel Time (s) 12.6 18.5 9.6 14.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.75 0.75 0.75 0.80 0.80 0.80

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 9% 26% 0% 5% 5% 5% 4% 0% 5% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 542 0 0 476 0 0 250 0 0 397 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 83.6% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 186 218 73 1 282 136 85 100 3 47 80 190

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.75 0.75 0.75 0.80 0.80 0.80

Hourly flow rate (vph) 211 248 83 1 320 155 113 133 4 59 100 238

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 815

pX, platoon unblocked

vC, conflicting volume 475 331 1399 1189 289 1183 1153 398

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 475 331 1399 1189 289 1183 1153 398

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 80 100 0 11 99 0 36 64

cM capacity (veh/h) 1077 1240 31 149 755 33 157 654

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 542 476 251 396

Volume Left 211 1 113 59

Volume Right 83 155 4 238

cSH 1077 1240 56 144

Volume to Capacity 0.20 0.00 4.50 2.75

Queue Length 95th (ft) 18 0 Err 893

Control Delay (s) 4.9 0.0 Err 857.3

Lane LOS A A F F

Approach Delay (s) 4.9 0.0 Err 857.3

Approach LOS F F

Intersection Summary

Average Delay 1710.9

Intersection Capacity Utilization 83.6% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Lane Configurations

Volume (vph) 68 413 591 354 455 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 11 10 13 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 175 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1775 1733 1449 1851 0

Flt Permitted 0.622 0.952

Satd. Flow (perm) 0 1112 1733 1449 1851 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 367

Link Speed (mph) 30 30 30

Link Distance (ft) 274 528 815

Travel Time (s) 6.2 12.0 18.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 14% 5% 6% 4% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 546 672 402 507 0

Turn Type Perm Perm

Protected Phases 1 1 2 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 17.0

Total Split (s) 40.0 40.0 40.0 40.0 25.0 0.0 17.0

Total Split (%) 48.8% 48.8% 48.8% 48.8% 30.5% 0.0% 21%

Maximum Green (s) 35.0 35.0 35.0 35.0 20.0 14.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 4.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None

Walk Time (s) 10.0

Flash Dont Walk (s) 4.0
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Pedestrian Calls (#/hr) 10

Act Effct Green (s) 35.3 35.3 35.3 20.2

Actuated g/C Ratio 0.52 0.52 0.52 0.30

v/c Ratio 0.95 0.75 0.43 0.93

Control Delay 47.3 21.8 3.8 51.3

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 47.3 21.8 3.8 51.3

LOS D C A D

Approach Delay 47.3 15.1 51.3

Approach LOS D B D

Queue Length 50th (ft) 179 183 6 189

Queue Length 95th (ft) #507 #510 58 #489

Internal Link Dist (ft) 194 448 735

Turn Bay Length (ft) 175

Base Capacity (vph) 574 894 926 546

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.95 0.75 0.43 0.93

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 68.4

Natural Cycle: 140

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 32.0 Intersection LOS: C

Intersection Capacity Utilization 94.4% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     33: County Street (Route 140) & River Way Ext.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 68 413 591 354 455 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 13 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00

Flt Protected 0.99 1.00 1.00 0.95

Satd. Flow (prot) 1775 1733 1449 1851

Flt Permitted 0.62 1.00 1.00 0.95

Satd. Flow (perm) 1113 1733 1449 1851

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.90 0.90

Adj. Flow (vph) 77 469 672 402 506 1

RTOR Reduction (vph) 0 0 0 184 0 0

Lane Group Flow (vph) 0 546 672 218 507 0

Heavy Vehicles (%) 14% 5% 6% 4% 1% 0%

Turn Type Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1

Actuated Green, G (s) 35.3 35.3 35.3 20.2

Effective Green, g (s) 35.3 35.3 35.3 20.2

Actuated g/C Ratio 0.50 0.50 0.50 0.29

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 555 864 722 528

v/s Ratio Prot 0.39 c0.27

v/s Ratio Perm c0.49 0.15

v/c Ratio 0.98 0.78 0.30 0.96

Uniform Delay, d1 17.5 14.5 10.5 24.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 33.9 4.7 0.3 29.4

Delay (s) 51.4 19.3 10.8 54.3

Level of Service D B B D

Approach Delay (s) 51.4 16.1 54.3

Approach LOS D B D

Intersection Summary

HCM Average Control Delay 34.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 70.8 Sum of lost time (s) 15.3

Intersection Capacity Utilization 94.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 7 779 254 171 535 99 140 352 320 109 332 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 11 12 12 12 12 12 10 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 115 300 135 300 25 75 25 0

Storage Lanes 1 1 1 1 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1685 3383 0 1678 3424 0 1703 1792 1599 1604 1662 0

Flt Permitted 0.950 0.950 0.242 0.263

Satd. Flow (perm) 1685 3383 0 1678 3424 0 434 1792 1599 444 1662 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 38 18 146 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 666 553 636 602

Travel Time (s) 15.1 12.6 14.5 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.89 0.89 0.89 0.93 0.93 0.93 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 2% 4% 3% 3% 6% 6% 1% 5% 6% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 8 1174 0 192 712 0 151 378 344 124 393 0

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Detector Phase 1 6 5 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 8.0 12.0 8.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 40.0 0.0 25.0 40.0 0.0 34.0 34.0 34.0 34.0 34.0 0.0

Total Split (%) 20.8% 33.3% 0.0% 20.8% 33.3% 0.0% 28.3% 28.3% 28.3% 28.3% 28.3% 0.0%

Maximum Green (s) 21.0 36.0 21.0 36.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None Max None Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 18%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 8.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 6.1 36.4 15.7 54.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.06 0.37 0.16 0.55 0.31 0.31 0.31 0.31 0.31

v/c Ratio 0.08 0.92 0.72 0.37 1.13 0.68 0.58 0.90 0.76

Control Delay 49.6 41.8 55.5 14.5 150.4 39.1 22.0 91.9 43.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 41.8 55.5 14.5 150.4 39.1 22.0 91.9 43.4

LOS D D E B F D C F D

Approach Delay 41.9 23.2 51.6 55.0

Approach LOS D C D E

Queue Length 50th (ft) 5 328 108 102 ~102 193 94 69 206

Queue Length 95th (ft) 22 #657 219 258 #293 #442 249 #228 #476

Internal Link Dist (ft) 586 473 556 522

Turn Bay Length (ft) 115 135 25 75 25

Base Capacity (vph) 365 1281 364 1904 134 555 596 138 516

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.92 0.53 0.37 1.13 0.68 0.58 0.90 0.76

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 98

Natural Cycle: 140

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 41.4 Intersection LOS: D

Intersection Capacity Utilization 78.5% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     34: Dean Street (Route 44) & Longmeadow Road
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

34: Dean Street (Route 44) & Longmeadow Road Build (2022) Alternative A AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 98

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 7 779 254 171 535 99 140 352 320 109 332 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 12 11 12 12 12 12 12 10 10 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1685 3384 1678 3423 1703 1792 1599 1604 1661

Flt Permitted 0.95 1.00 0.95 1.00 0.24 1.00 1.00 0.26 1.00

Satd. Flow (perm) 1685 3384 1678 3423 434 1792 1599 444 1661

Peak-hour factor, PHF 0.88 0.88 0.88 0.89 0.89 0.89 0.93 0.93 0.93 0.88 0.88 0.88

Adj. Flow (vph) 8 885 289 192 601 111 151 378 344 124 377 16

RTOR Reduction (vph) 0 23 0 0 9 0 0 0 103 0 1 0

Lane Group Flow (vph) 8 1151 0 192 703 0 151 378 241 124 392 0

Heavy Vehicles (%) 0% 3% 2% 4% 3% 3% 6% 6% 1% 5% 6% 8%

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Actuated Green, G (s) 1.2 39.8 15.7 54.3 30.4 30.4 30.4 30.4 30.4

Effective Green, g (s) 1.2 39.8 15.7 54.3 30.4 30.4 30.4 30.4 30.4

Actuated g/C Ratio 0.01 0.38 0.15 0.52 0.29 0.29 0.29 0.29 0.29

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 19 1298 254 1791 127 525 468 130 486

v/s Ratio Prot 0.00 c0.34 c0.11 0.21 0.21 0.24

v/s Ratio Perm c0.35 0.15 0.28

v/c Ratio 0.42 0.89 0.76 0.39 1.19 0.72 0.51 0.95 0.81

Uniform Delay, d1 51.0 29.9 42.2 14.9 36.7 32.9 30.6 36.0 34.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.4 9.2 12.1 0.6 139.4 4.7 1.0 64.3 9.4

Delay (s) 65.3 39.1 54.3 15.5 176.1 37.6 31.5 100.3 43.4

Level of Service E D D B F D C F D

Approach Delay (s) 39.2 23.7 59.2 57.0

Approach LOS D C E E

Intersection Summary

HCM Average Control Delay 42.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 103.8 Sum of lost time (s) 17.9

Intersection Capacity Utilization 78.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 88 498 38 10 284 14 57 145 15 19 82 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 150 0 150 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1687 1792 0 1357 1738 0 0 1760 0 0 1661 0

Flt Permitted 0.422 0.242 0.858 0.952

Satd. Flow (perm) 749 1792 0 346 1738 0 0 1530 0 0 1590 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 3 3 32

Link Speed (mph) 30 30 30 30

Link Distance (ft) 682 771 671 608

Travel Time (s) 15.5 17.5 15.3 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 5% 3% 33% 9% 0% 11% 4% 0% 6% 8% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 98 595 0 11 339 0 0 247 0 0 196 0

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Detector Phase 2 1 2 1 1 3 3 3 3

Switch Phase

Minimum Initial (s) 4.0 10.0 10.0 20.0 20.0 20.0 20.0

Minimum Split (s) 9.0 15.0 15.0 25.0 25.0 25.0 25.0

Total Split (s) 17.0 57.0 0.0 40.0 40.0 0.0 30.0 30.0 0.0 30.0 30.0 0.0

Total Split (%) 16.2% 54.3% 0.0% 38.1% 38.1% 0.0% 28.6% 28.6% 0.0% 28.6% 28.6% 0.0%

Maximum Green (s) 12.0 35.0 35.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 18.0

Total Split (s) 18.0

Total Split (%) 17%

Maximum Green (s) 15.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 40.4 45.5 30.0 30.0 22.2 22.2

Actuated g/C Ratio 0.50 0.56 0.37 0.37 0.27 0.27

v/c Ratio 0.20 0.59 0.09 0.52 0.59 0.43

Control Delay 12.1 15.6 22.2 24.5 34.5 26.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.1 15.6 22.2 24.5 34.5 26.1

LOS B B C C C C

Approach Delay 15.1 24.5 34.5 26.1

Approach LOS B C C C

Queue Length 50th (ft) 17 147 3 116 107 68

Queue Length 95th (ft) 63 416 19 271 231 161

Internal Link Dist (ft) 602 691 591 528

Turn Bay Length (ft) 150 150

Base Capacity (vph) 536 1041 154 777 490 528

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.18 0.57 0.07 0.44 0.50 0.37

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 80.8

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 22.0 Intersection LOS: C

Intersection Capacity Utilization 71.9% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     35: Winthrop Street & Highland Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 88 498 38 10 284 14 57 145 15 19 82 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 0.99 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99

Satd. Flow (prot) 1687 1793 1357 1738 1760 1662

Flt Permitted 0.42 1.00 0.24 1.00 0.86 0.95

Satd. Flow (perm) 749 1793 345 1738 1529 1591

Peak-hour factor, PHF 0.90 0.90 0.90 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 98 553 42 11 323 16 65 165 17 22 93 81

RTOR Reduction (vph) 0 2 0 0 2 0 0 2 0 0 23 0

Lane Group Flow (vph) 98 593 0 11 337 0 0 245 0 0 173 0

Heavy Vehicles (%) 7% 5% 3% 33% 9% 0% 11% 4% 0% 6% 8% 7%

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Actuated Green, G (s) 40.4 45.4 30.0 30.0 22.2 22.2

Effective Green, g (s) 40.4 45.4 30.0 30.0 22.2 22.2

Actuated g/C Ratio 0.49 0.55 0.36 0.36 0.27 0.27

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0

Lane Grp Cap (vph) 483 982 125 629 409 426

v/s Ratio Prot 0.03 c0.33 0.19

v/s Ratio Perm 0.07 0.03 c0.16 0.11

v/c Ratio 0.20 0.60 0.09 0.54 0.60 0.41

Uniform Delay, d1 16.6 12.7 17.4 20.9 26.5 24.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 1.9 0.9 2.1 2.8 0.9

Delay (s) 16.9 14.5 18.3 23.0 29.2 25.8

Level of Service B B B C C C

Approach Delay (s) 14.9 22.9 29.2 25.8

Approach LOS B C C C

Intersection Summary

HCM Average Control Delay 20.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 82.9 Sum of lost time (s) 15.3

Intersection Capacity Utilization 71.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 7 0 0 244 234 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 0 0 1863 1837 0

Flt Permitted 0.950

Satd. Flow (perm) 1770 0 0 1863 1837 0

Link Speed (mph) 30 30 30

Link Distance (ft) 733 626 351

Travel Time (s) 16.7 14.2 8.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 8 0 0 277 296 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 23.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 7 0 0 244 234 26

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 8 0 0 277 266 30

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1230

pX, platoon unblocked

vC, conflicting volume 558 281 295

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 558 281 295

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 491 758 1266

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 8 277 295

Volume Left 8 0 0

Volume Right 0 0 30

cSH 491 1266 1700

Volume to Capacity 0.02 0.00 0.17

Queue Length 95th (ft) 1 0 0

Control Delay (s) 12.5 0.0 0.0

Lane LOS B

Approach Delay (s) 12.5 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 23.9% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 102 122 554 126 527 448

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1860 1760 3374 0 0 3386

Flt Permitted 0.950 0.974

Satd. Flow (perm) 1860 1760 3374 0 0 3386

Link Speed (mph) 30 40 40

Link Distance (ft) 489 1115 542

Travel Time (s) 11.1 19.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 10% 4% 4% 4% 2% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 116 139 773 0 0 1108

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 102 122 554 126 527 448

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 116 139 630 143 599 509

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2153 386 630

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2153 386 630

tC, single (s) 7.0 7.0 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 0 77 37

cM capacity (veh/h) 14 606 949

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 255 420 353 769 339

Volume Left 116 0 0 599 0

Volume Right 139 0 143 0 0

cSH 29 1700 1700 949 1700

Volume to Capacity 8.71 0.25 0.21 0.63 0.20

Queue Length 95th (ft) Err 0 0 116 0

Control Delay (s) Err 0.0 0.0 14.1 0.0

Lane LOS F B

Approach Delay (s) Err 0.0 9.8

Approach LOS F

Intersection Summary

Average Delay 1197.1

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 161 113 55 519 469 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1894 1695 0 3440 3331 0

Flt Permitted 0.950 0.995

Satd. Flow (perm) 1894 1695 0 3440 3331 0

Link Speed (mph) 30 30 40

Link Distance (ft) 516 240 1115

Travel Time (s) 11.7 5.5 19.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 8% 18% 3% 6% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 183 128 0 652 626 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 50.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 161 113 55 519 469 82

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 183 128 62 590 533 93

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 999 313 533

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 999 313 533

tC, single (s) 7.0 7.1 4.5

tC, 2 stage (s)

tF (s) 3.6 3.4 2.4

p0 queue free % 15 81 93

cM capacity (veh/h) 214 665 927

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 311 259 393 355 271

Volume Left 183 62 0 0 0

Volume Right 128 0 0 0 93

cSH 365 927 1700 1700 1700

Volume to Capacity 0.85 0.07 0.23 0.21 0.16

Queue Length 95th (ft) 199 5 0 0 0

Control Delay (s) 49.3 2.7 0.0 0.0 0.0

Lane LOS E A

Approach Delay (s) 49.3 1.1 0.0

Approach LOS E

Intersection Summary

Average Delay 10.1

Intersection Capacity Utilization 50.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 230 181 18 18 175 82 10 416 36 48 119 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1772 0 0 1784 0 0 1856 0 0 1711 0

Flt Permitted 0.668 0.964 0.993 0.816

Satd. Flow (perm) 0 1215 0 0 1725 0 0 1845 0 0 1412 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 39 8 30

Link Speed (mph) 30 30 30 30

Link Distance (ft) 548 563 860 661

Travel Time (s) 12.5 12.8 19.5 15.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.89 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 4% 0% 0% 3% 0% 0% 1% 3% 7% 5% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 481 0 0 312 0 0 525 0 0 252 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0

Total Split (%) 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0%

Maximum Green (s) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 28.8 28.8 21.6 21.6

Actuated g/C Ratio 0.49 0.49 0.37 0.37

v/c Ratio 0.80 0.36 0.77 0.47

Control Delay 27.7 10.7 24.5 15.6

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 27.7 10.7 24.5 15.6

LOS C B C B

Approach Delay 27.7 10.7 24.5 15.6

Approach LOS C B C B

Queue Length 50th (ft) 130 53 165 60

Queue Length 95th (ft) #359 129 255 111

Internal Link Dist (ft) 468 483 780 581

Turn Bay Length (ft)

Base Capacity (vph) 664 959 1010 784

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.72 0.33 0.52 0.32

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 58.7

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 21.3 Intersection LOS: C

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     39: Route 79 & Route 18
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 230 181 18 18 175 82 10 416 36 48 119 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.96 0.99 0.97

Flt Protected 0.97 1.00 1.00 0.99

Satd. Flow (prot) 1772 1784 1857 1711

Flt Permitted 0.67 0.96 0.99 0.82

Satd. Flow (perm) 1216 1725 1846 1412

Peak-hour factor, PHF 0.89 0.89 0.89 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 258 203 20 20 199 93 11 473 41 55 135 62

RTOR Reduction (vph) 0 2 0 0 20 0 0 5 0 0 19 0

Lane Group Flow (vph) 0 479 0 0 292 0 0 520 0 0 233 0

Heavy Vehicles (%) 4% 4% 0% 0% 3% 0% 0% 1% 3% 7% 5% 8%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.8 28.8 21.6 21.6

Effective Green, g (s) 28.8 28.8 21.6 21.6

Actuated g/C Ratio 0.49 0.49 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 600 851 683 522

v/s Ratio Prot

v/s Ratio Perm c0.39 0.17 c0.28 0.17

v/c Ratio 0.80 0.34 0.76 0.45

Uniform Delay, d1 12.4 9.0 16.1 13.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.3 0.2 5.0 0.6

Delay (s) 19.7 9.3 21.1 14.5

Level of Service B A C B

Approach Delay (s) 19.7 9.3 21.1 14.5

Approach LOS B A C B

Intersection Summary

HCM Average Control Delay 17.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 58.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 8 17 4 3 2 13 644 30 5 249 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 16 12 10 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1621 1830 0 1497 0 0 1832 0 0 1727 0

Flt Permitted 0.956 0.976 0.999 0.999

Satd. Flow (perm) 0 1621 1830 0 1497 0 0 1832 0 0 1727 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 340 444 1082 984

Travel Time (s) 7.7 10.1 24.6 22.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.90 0.90 0.90 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 0% 25% 0% 0% 0% 3% 4% 40% 8% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 112 19 0 10 0 0 763 0 0 330 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 91 8 17 4 3 2 13 644 30 5 249 39

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.90 0.90 0.90 0.89 0.89 0.89

Hourly flow rate (vph) 103 9 19 5 3 2 14 716 33 6 280 44

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1078 1091 302 1079 1096 732 324 749

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1078 1091 302 1079 1096 732 324 749

tC, single (s) 7.1 6.5 6.2 7.3 6.5 6.2 4.1 4.5

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.7 4.0 3.3 2.2 2.6

p0 queue free % 45 96 97 97 98 99 99 99

cM capacity (veh/h) 187 213 743 165 211 424 1248 711

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 132 10 763 329

Volume Left 103 5 14 6

Volume Right 19 2 33 44

cSH 222 208 1248 711

Volume to Capacity 0.59 0.05 0.01 0.01

Queue Length 95th (ft) 84 4 1 1

Control Delay (s) 42.8 23.2 0.3 0.3

Lane LOS E C A A

Approach Delay (s) 42.8 23.2 0.3 0.3

Approach LOS E C

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 72 223 443 294 0 283

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 11 12 12 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1986 1777 1652 0 0 3261

Flt Permitted 0.950

Satd. Flow (perm) 1986 1777 1652 0 0 3261

Link Speed (mph) 30 30 30

Link Distance (ft) 562 921 599

Travel Time (s) 12.8 20.9 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.96 0.90 0.90 0.92 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 3% 4% 7% 0% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 77 232 819 0 0 314

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 72 223 443 294 0 283

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.96 0.90 0.90 0.92 0.90

Hourly flow rate (vph) 77 232 492 327 0 314

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 813 656 492

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 813 656 492

tC, single (s) 6.9 7.0 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 75 43 100

cM capacity (veh/h) 314 406 1082

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 310 819 105 210

Volume Left 77 0 0 0

Volume Right 232 327 0 0

cSH 541 1700 1082 1700

Volume to Capacity 0.57 0.48 0.00 0.12

Queue Length 95th (ft) 89 0 0 0

Control Delay (s) 23.8 0.0 0.0 0.0

Lane LOS C

Approach Delay (s) 23.8 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 58 210 29 678 285 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 11 11 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1779 1695 0 1793 1783 1561

Flt Permitted 0.950 0.998

Satd. Flow (perm) 1779 1695 0 1793 1783 1561

Link Speed (mph) 30 30 30

Link Distance (ft) 595 770 921

Travel Time (s) 13.5 17.5 20.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 15% 8% 7% 2% 3% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 66 239 0 803 317 79

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 58 210 29 678 285 71

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.90 0.90

Hourly flow rate (vph) 66 239 33 770 317 79

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1153 317 317

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1153 317 317

tC, single (s) 6.5 6.3 4.2

tC, 2 stage (s)

tF (s) 3.6 3.4 2.3

p0 queue free % 67 66 97

cM capacity (veh/h) 200 710 1216

Direction, Lane # EB 1 NB 1 SB 1 SB 2

Volume Total 305 803 317 79

Volume Left 66 33 0 0

Volume Right 239 0 0 79

cSH 906 1216 1700 1700

Volume to Capacity 0.34 0.03 0.19 0.05

Queue Length 95th (ft) 37 2 0 0

Control Delay (s) 16.7 0.7 0.0 0.0

Lane LOS C A

Approach Delay (s) 16.7 0.7 0.0

Approach LOS C

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 68 1192 510 625 2 307

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 13 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1812 1672 0 1364 1794

Flt Permitted 0.997 0.950

Satd. Flow (perm) 0 1812 1672 0 1364 1794

Link Speed (mph) 50 50 30

Link Distance (ft) 833 581 538

Travel Time (s) 11.4 7.9 12.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.99 0.99 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 8% 6% 11% 50% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1273 1290 0 2 349

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 128.3% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 68 1192 510 625 2 307

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.99 0.99 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 69 1204 580 710 2 349

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 580 2276 935

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 580 2276 935

tC, single (s) 4.2 6.9 6.2

tC, 2 stage (s)

tF (s) 2.3 4.0 3.3

p0 queue free % 93 92 0

cM capacity (veh/h) 965 29 322

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 1273 1290 351

Volume Left 69 0 2

Volume Right 0 710 349

cSH 965 1700 324

Volume to Capacity 0.07 0.76 1.08

Queue Length 95th (ft) 6 0 332

Control Delay (s) 2.6 0.0 111.3

Lane LOS A F

Approach Delay (s) 2.6 0.0 111.3

Approach LOS F

Intersection Summary

Average Delay 14.5

Intersection Capacity Utilization 128.3% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 657 167 6 811 47 603

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 13 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1823 0 0 1866 1843 1649

Flt Permitted 0.950

Satd. Flow (perm) 1823 0 0 1866 1843 1649

Link Speed (mph) 50 50 30

Link Distance (ft) 690 833 502

Travel Time (s) 9.4 11.4 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.93 0.93 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 4% 33% 5% 11% 11%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 916 0 0 878 53 685

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 657 167 6 811 47 603

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.93 0.93 0.88 0.88

Hourly flow rate (vph) 730 186 6 872 53 685

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 730 1708 823

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 730 1708 823

tC, single (s) 4.4 6.5 6.3

tC, 2 stage (s)

tF (s) 2.5 3.6 3.4

p0 queue free % 99 43 0

cM capacity (veh/h) 748 94 360

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 916 878 739

Volume Left 0 6 53

Volume Right 186 0 685

cSH 1700 748 366

Volume to Capacity 0.54 0.01 2.02

Queue Length 95th (ft) 0 1 1298

Control Delay (s) 0.0 0.2 491.9

Lane LOS A F

Approach Delay (s) 0.0 0.2 491.9

Approach LOS F

Intersection Summary

Average Delay 143.5

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 42 712 21 8 774 16 17 11 36 8 1 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 13 12 12 12 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1783 0 0 1860 0 0 1704 0 0 1527 0

Flt Permitted 0.997 0.987 0.995

Satd. Flow (perm) 0 1783 0 0 1860 0 0 1704 0 0 1527 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 547 743 379 337

Travel Time (s) 9.3 12.7 8.6 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.95 0.97 0.97 0.97 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 6% 5% 25% 5% 7% 6% 0% 0% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 815 0 0 822 0 0 72 0 0 86 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 42 712 21 8 774 16 17 11 36 8 1 67

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.97 0.97 0.97 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 44 749 22 8 798 16 19 12 41 9 1 76

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 814 772 1748 1680 761 1719 1683 806

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 814 772 1748 1680 761 1719 1683 806

tC, single (s) 4.1 4.3 7.2 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.4 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 95 99 61 86 90 83 99 80

cM capacity (veh/h) 808 749 50 89 409 55 89 382

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 816 823 73 86

Volume Left 44 8 19 9

Volume Right 22 16 41 76

cSH 808 749 115 228

Volume to Capacity 0.05 0.01 0.63 0.38

Queue Length 95th (ft) 4 1 80 42

Control Delay (s) 1.4 0.3 78.5 30.1

Lane LOS A A F D

Approach Delay (s) 1.4 0.3 78.5 30.1

Approach LOS F D

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 678 51 18 767 29 98 12 56 58 11 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 14 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1838 0 0 1859 0 0 1630 0 0 1810 0

Flt Permitted 0.978 0.980 0.719 0.781

Satd. Flow (perm) 0 1800 0 0 1824 0 0 1207 0 0 1447 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 11 6 29 47

Link Speed (mph) 40 40 30 30

Link Distance (ft) 573 780 392 509

Travel Time (s) 9.8 13.3 8.9 11.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.96 0.91 0.91 0.91 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 6% 4% 6% 5% 4% 4% 0% 6% 0% 0% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 776 0 0 895 0 0 189 0 0 143 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Split (%) 75.0% 75.0% 0.0% 75.0% 75.0% 0.0% 25.0% 25.0% 0.0% 25.0% 25.0% 0.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 16.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 56.1 56.1 13.9 13.9

Actuated g/C Ratio 0.72 0.72 0.18 0.18

v/c Ratio 0.60 0.68 0.79 0.48

Control Delay 8.1 9.8 50.2 25.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 8.1 9.8 50.2 25.2

LOS A A D C

Approach Delay 8.1 9.8 50.2 25.2

Approach LOS A A D C

Queue Length 50th (ft) 168 218 75 42

Queue Length 95th (ft) 263 348 #165 92

Internal Link Dist (ft) 493 700 312 429

Turn Bay Length (ft)

Base Capacity (vph) 1298 1314 271 335

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.60 0.68 0.70 0.43

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 78

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 14.1 Intersection LOS: B

Intersection Capacity Utilization 71.1% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     47: Route 44 & Church Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 678 51 18 767 29 98 12 56 58 11 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 13 12 12 13 12 12 11 12 12 14 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.95 0.94

Flt Protected 1.00 1.00 0.97 0.98

Satd. Flow (prot) 1838 1859 1631 1810

Flt Permitted 0.98 0.98 0.72 0.78

Satd. Flow (perm) 1800 1823 1207 1447

Peak-hour factor, PHF 0.96 0.96 0.96 0.91 0.91 0.91 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 17 706 53 20 843 32 111 14 64 66 12 65

RTOR Reduction (vph) 0 3 0 0 2 0 0 24 0 0 39 0

Lane Group Flow (vph) 0 773 0 0 893 0 0 165 0 0 104 0

Heavy Vehicles (%) 0% 6% 4% 6% 5% 4% 4% 0% 6% 0% 0% 6%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 56.1 56.1 13.9 13.9

Effective Green, g (s) 56.1 56.1 13.9 13.9

Actuated g/C Ratio 0.72 0.72 0.18 0.18

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1295 1311 215 258

v/s Ratio Prot

v/s Ratio Perm 0.43 c0.49 c0.14 0.07

v/c Ratio 0.60 0.68 0.77 0.40

Uniform Delay, d1 5.4 6.0 30.5 28.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 2.9 15.1 1.0

Delay (s) 7.4 8.9 45.6 29.4

Level of Service A A D C

Approach Delay (s) 7.4 8.9 45.6 29.4

Approach LOS A A D C

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 78.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 71.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



Lanes, Volumes, Timings Project First Light - Taunton

48: Route 44 & Hill Street Build (2022) Alternative A AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 128

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 17 821 35 18 921 25 19 7 17 1 3 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 16 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 130 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1912 1777 0 1874 0 0 1554 0 0 1621 0

Flt Permitted 0.999 0.999 0.978 0.998

Satd. Flow (perm) 0 1912 1777 0 1874 0 0 1554 0 0 1621 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 821 790 522 477

Travel Time (s) 14.0 13.5 11.9 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 6% 3% 24% 4% 0% 11% 14% 6% 0% 33% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 901 38 0 1036 0 0 49 0 0 29 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 821 35 18 921 25 19 7 17 1 3 22

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 18 883 38 19 990 27 22 8 19 1 3 25

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1017 920 1989 1975 883 1985 1999 1004

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1017 920 1989 1975 883 1985 1999 1004

tC, single (s) 4.1 4.3 7.2 6.6 6.3 7.1 6.8 6.2

tC, 2 stage (s)

tF (s) 2.2 2.4 3.6 4.1 3.4 3.5 4.3 3.3

p0 queue free % 97 97 39 85 94 97 93 92

cM capacity (veh/h) 690 658 36 55 339 37 47 296

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 901 38 1037 49 30

Volume Left 18 0 19 22 1

Volume Right 0 38 27 19 25

cSH 690 1700 658 60 157

Volume to Capacity 0.03 0.02 0.03 0.81 0.19

Queue Length 95th (ft) 2 0 2 91 17

Control Delay (s) 0.8 0.0 1.0 175.3 33.1

Lane LOS A A F D

Approach Delay (s) 0.7 1.0 175.3 33.1

Approach LOS F D

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 1388 162 23 756 45 375 92 32 96 57 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 10 11 11 11 12 13 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 100 0 175 200 0 175 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3461 1449 0 3282 1459 1770 1856 0 1752 1629 0

Flt Permitted 0.825 0.821 0.246 0.667

Satd. Flow (perm) 0 2861 1449 0 2698 1459 458 1856 0 1230 1629 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 49 14 84

Link Speed (mph) 30 30 30 30

Link Distance (ft) 805 1061 855 763

Travel Time (s) 18.3 24.1 19.4 17.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 4% 4% 13% 6% 7% 2% 1% 4% 3% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1596 180 0 847 49 426 141 0 109 207 0

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 7 4 4 8 8 1 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 8.0 8.0 6.0 6.0 8.0 6.0 8.0

Minimum Split (s) 12.0 14.0 14.0 14.0 14.0 12.0 12.0 14.0 12.0 14.0

Total Split (s) 12.0 68.0 68.0 56.0 56.0 14.0 20.0 38.0 0.0 14.0 32.0 0.0

Total Split (%) 10.0% 56.7% 56.7% 46.7% 46.7% 11.7% 16.7% 31.7% 0.0% 11.7% 26.7% 0.0%

Maximum Green (s) 6.0 62.0 62.0 50.0 50.0 8.0 14.0 32.0 8.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.1 62.1 50.1 63.9 34.1 20.3 21.9 14.1

Actuated g/C Ratio 0.57 0.57 0.46 0.59 0.31 0.19 0.20 0.13

v/c Ratio 0.95 0.21 0.68 0.06 1.36 0.39 0.38 0.73

Control Delay 36.0 8.2 27.0 3.4 208.2 37.6 31.6 41.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 36.0 8.2 27.0 3.4 208.2 37.6 31.6 41.2

LOS D A C A F D C D

Approach Delay 33.2 25.7 165.7 37.9

Approach LOS C C F D

Queue Length 50th (ft) 431 34 233 0 ~325 78 55 82

Queue Length 95th (ft) #805 81 348 18 #506 132 95 156

Internal Link Dist (ft) 725 981 775 683

Turn Bay Length (ft) 100 175 200 175

Base Capacity (vph) 1675 860 1248 884 314 560 290 456

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.95 0.21 0.68 0.06 1.36 0.25 0.38 0.45

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 108.3

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.36

Intersection Signal Delay: 52.9 Intersection LOS: D

Intersection Capacity Utilization 112.8% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     49: Route 44 & Orchard Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 1388 162 23 756 45 375 92 32 96 57 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 11 11 11 12 13 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.96 1.00 0.90

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3462 1449 3281 1459 1770 1855 1752 1629

Flt Permitted 0.82 1.00 0.82 1.00 0.25 1.00 0.67 1.00

Satd. Flow (perm) 2861 1449 2698 1459 458 1855 1230 1629

Peak-hour factor, PHF 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 54 1542 180 25 822 49 426 105 36 109 65 142

RTOR Reduction (vph) 0 0 29 0 0 23 0 11 0 0 73 0

Lane Group Flow (vph) 0 1596 151 0 847 26 426 130 0 109 134 0

Heavy Vehicles (%) 7% 4% 4% 13% 6% 7% 2% 1% 4% 3% 6% 4%

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 62.1 62.1 50.1 57.9 34.1 20.3 21.9 14.1

Effective Green, g (s) 62.1 62.1 50.1 57.9 34.1 20.3 21.9 14.1

Actuated g/C Ratio 0.57 0.57 0.46 0.54 0.32 0.19 0.20 0.13

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1675 832 1249 862 314 348 287 212

v/s Ratio Prot c0.05 0.00 c0.18 0.07 0.03 0.08

v/s Ratio Perm c0.49 0.10 0.31 0.02 c0.25 0.05

v/c Ratio 0.95 0.18 0.68 0.03 1.36 0.37 0.38 0.63

Uniform Delay, d1 21.7 11.0 22.7 11.9 33.3 38.4 36.7 44.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.3 0.5 3.0 0.0 180.0 0.7 0.8 6.0

Delay (s) 35.0 11.4 25.7 11.9 213.2 39.1 37.5 50.6

Level of Service D B C B F D D D

Approach Delay (s) 32.6 25.0 169.9 46.1

Approach LOS C C F D

Intersection Summary

HCM Average Control Delay 53.8 HCM Level of Service D

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 108.2 Sum of lost time (s) 12.0

Intersection Capacity Utilization 112.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 110 0 162 310 1184 0 0 424 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16 10 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 150 210 0 0 0

Storage Lanes 0 0 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 0 0 1877 1777 1574 3505 0 0 3119 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 0 1877 1777 1574 3505 0 0 3119 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 184 192

Link Speed (mph) 30 30 40 40

Link Distance (ft) 665 690 712 1771

Travel Time (s) 15.1 15.7 12.1 30.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.92 0.88 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 9% 0% 3% 7% 3% 0% 0% 8% 11%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 125 184 337 1287 0 0 747 0

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 8.0

Minimum Split (s) 21.0 21.0 11.0 21.0 21.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 20.0 55.0 0.0 0.0 35.0 0.0

Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 0.0% 25.0% 68.8% 0.0% 0.0% 43.8% 0.0%

Maximum Green (s) 20.0 20.0 15.0 50.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.9 80.0 24.8 62.7 31.9

Actuated g/C Ratio 0.14 1.00 0.31 0.78 0.40

v/c Ratio 0.49 0.10 0.69 0.47 0.55

Control Delay 38.0 0.1 24.2 7.0 15.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 38.0 0.1 24.2 7.0 15.7

LOS D A C A B

Approach Delay 15.4 10.6 15.7

Approach LOS B B B

Queue Length 50th (ft) 59 0 120 181 112

Queue Length 95th (ft) 104 0 m#191 m337 167

Internal Link Dist (ft) 585 610 632 1691

Turn Bay Length (ft) 150 210

Base Capacity (vph) 469 1777 488 2747 1359

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.27 0.10 0.69 0.47 0.55

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 12.6 Intersection LOS: B

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     50: 495 NB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 110 0 162 310 1184 0 0 424 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16 10 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1877 1777 1574 3505 3117

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1877 1777 1574 3505 3117

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.92 0.88 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 125 0 184 337 1287 0 0 461 286

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 118 0

Lane Group Flow (vph) 0 0 0 0 125 184 337 1287 0 0 629 0

Heavy Vehicles (%) 0% 0% 0% 9% 0% 3% 7% 3% 0% 0% 8% 11%

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Actuated Green, G (s) 9.3 80.0 24.8 60.7 30.9

Effective Green, g (s) 9.3 80.0 24.8 60.7 30.9

Actuated g/C Ratio 0.12 1.00 0.31 0.76 0.39

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 218 1777 488 2659 1204

v/s Ratio Prot c0.07 c0.21 c0.37 0.20

v/s Ratio Perm 0.10

v/c Ratio 0.57 0.10 0.69 0.48 0.52

Uniform Delay, d1 33.5 0.0 24.2 3.7 18.9

Progression Factor 1.00 1.00 0.69 1.55 1.00

Incremental Delay, d2 3.6 0.1 2.3 0.3 1.6

Delay (s) 37.1 0.1 19.1 6.0 20.5

Level of Service D A B A C

Approach Delay (s) 0.0 15.1 8.7 20.5

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 12.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 303 0 199 0 0 0 0 1191 283 73 461 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 16 12 12 12 12 12 12 10 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 200 0

Storage Lanes 0 1 0 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1894 1679 0 0 0 0 3378 0 1532 3343 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 1894 1679 0 0 0 0 3378 0 1532 3343 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 208 49

Link Speed (mph) 30 30 40 40

Link Distance (ft) 680 686 1368 712

Travel Time (s) 15.5 15.6 23.3 12.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.92 0.89 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.94 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 0% 9% 0% 0% 0% 0% 3% 7% 10% 8% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 340 224 0 0 0 0 1568 0 78 490 0

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Detector Phase 4 4 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 21.0 21.0 21.0 9.0 21.0

Total Split (s) 25.0 25.0 0.0 0.0 0.0 0.0 0.0 43.0 0.0 12.0 55.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 15.0% 68.8% 0.0%

Maximum Green (s) 20.0 20.0 38.0 7.0 50.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.0 80.0 42.1 7.1 52.0

Actuated g/C Ratio 0.22 1.00 0.53 0.09 0.65

v/c Ratio 0.80 0.13 0.87 0.58 0.23

Control Delay 44.1 0.2 25.0 57.0 1.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 44.1 0.2 25.0 57.0 1.3

LOS D A C E A

Approach Delay 26.7 25.0 9.0

Approach LOS C C A

Queue Length 50th (ft) 157 0 371 31 8

Queue Length 95th (ft) #266 0 #545 m#78 9

Internal Link Dist (ft) 600 606 1288 632

Turn Bay Length (ft) 150 200

Base Capacity (vph) 474 1679 1802 140 2175

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.72 0.13 0.87 0.56 0.23

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 24 (30%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 22.0 Intersection LOS: C

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: 495 SB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 303 0 199 0 0 0 0 1191 283 73 461 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 16 12 12 12 12 12 12 10 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1894 1679 3379 1532 3343

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1894 1679 3379 1532 3343

Peak-hour factor, PHF 0.89 0.92 0.89 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.94 0.92

Adj. Flow (vph) 340 0 224 0 0 0 0 1267 301 78 490 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 24 0 0 0 0

Lane Group Flow (vph) 0 340 224 0 0 0 0 1544 0 78 490 0

Heavy Vehicles (%) 8% 0% 9% 0% 0% 0% 0% 3% 7% 10% 8% 0%

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 18.0 80.0 41.1 5.9 52.0

Effective Green, g (s) 18.0 80.0 41.1 5.9 52.0

Actuated g/C Ratio 0.22 1.00 0.51 0.07 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 426 1679 1736 113 2173

v/s Ratio Prot c0.46 c0.05 0.15

v/s Ratio Perm 0.18 0.13

v/c Ratio 0.80 0.13 0.89 0.69 0.23

Uniform Delay, d1 29.3 0.0 17.4 36.2 5.7

Progression Factor 1.00 1.00 1.00 1.16 0.18

Incremental Delay, d2 10.0 0.2 7.3 14.9 0.2

Delay (s) 39.3 0.2 24.7 56.8 1.2

Level of Service D A C E A

Approach Delay (s) 23.8 0.0 24.7 8.9

Approach LOS C A C A

Intersection Summary

HCM Average Control Delay 21.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 458 177 381 926 54 589

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 125 0 0 250

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1792 1538 0 3408 1967 1760

Flt Permitted 0.677 0.950

Satd. Flow (perm) 1792 1538 0 2340 1967 1760

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 104 628

Link Speed (mph) 40 40 30

Link Distance (ft) 1056 1116 739

Travel Time (s) 18.0 19.0 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 5% 8% 3% 4% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 520 201 0 1485 61 669

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 13.0 21.0 24.0

Total Split (s) 40.0 0.0 15.0 55.0 25.0 0.0

Total Split (%) 50.0% 0.0% 18.8% 68.8% 31.3% 0.0%

Maximum Green (s) 35.0 10.0 50.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max None C-Max None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBT EBR WBL WBT NBL NBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 68.5 80.0 68.5 8.7 80.0

Actuated g/C Ratio 0.86 1.00 0.86 0.11 1.00

v/c Ratio 0.34 0.13 0.74 0.29 0.38

Control Delay 2.4 0.2 8.2 36.1 0.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 2.4 0.2 8.2 36.1 0.6

LOS A A A D A

Approach Delay 1.8 8.2 3.6

Approach LOS A A A

Queue Length 50th (ft) 78 0 179 29 0

Queue Length 95th (ft) 51 0 317 61 0

Internal Link Dist (ft) 976 1036 659

Turn Bay Length (ft) 125 250

Base Capacity (vph) 1534 1538 2004 492 1760

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.34 0.13 0.74 0.12 0.38

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 32 (40%), Referenced to phase 4:EBT and 8:WBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 5.5 Intersection LOS: A

Intersection Capacity Utilization 79.9% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     52: Route 104 & Route 24 NB Ramp
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 458 177 381 926 54 589

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 4.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1792 1538 3406 1967 1760

Flt Permitted 1.00 1.00 0.68 0.95 1.00

Satd. Flow (perm) 1792 1538 2341 1967 1760

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 520 201 433 1052 61 669

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 520 201 0 1485 61 669

Heavy Vehicles (%) 6% 5% 8% 3% 4% 4%

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Actuated Green, G (s) 64.5 80.0 64.5 5.5 80.0

Effective Green, g (s) 64.5 80.0 64.5 5.5 80.0

Actuated g/C Ratio 0.81 1.00 0.81 0.07 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1445 1538 1887 135 1760

v/s Ratio Prot 0.29 0.03

v/s Ratio Perm 0.13 c0.63 c0.38

v/c Ratio 0.36 0.13 0.79 0.45 0.38

Uniform Delay, d1 2.1 0.0 4.1 35.8 0.0

Progression Factor 0.74 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.2 2.2 2.4 0.6

Delay (s) 2.2 0.2 6.4 38.2 0.6

Level of Service A A A D A

Approach Delay (s) 1.6 6.4 3.8

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 4.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 79.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Lane Configurations

Volume (vph) 39 492 221 765 143 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 200

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1789 1792 1553 1912 1743

Flt Permitted 0.964 0.950

Satd. Flow (perm) 0 1732 1792 1553 1912 1743

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 860 69

Link Speed (mph) 40 40 30

Link Distance (ft) 769 1056 605

Travel Time (s) 13.1 18.0 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.89 0.89 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 6% 6% 4% 7% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 603 248 860 162 69

Turn Type Perm Free Free

Protected Phases 4 8 6 9

Permitted Phases 4 Free Free

Detector Phase 4 4 8 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 20.0

Total Split (s) 35.0 35.0 35.0 0.0 25.0 0.0 20.0

Total Split (%) 43.8% 43.8% 43.8% 0.0% 31.3% 0.0% 25%

Maximum Green (s) 30.0 30.0 30.0 20.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max C-Max None None

Walk Time (s) 5.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s) 54.1 54.1 80.0 12.1 80.0

Actuated g/C Ratio 0.68 0.68 1.00 0.15 1.00

v/c Ratio 0.51 0.20 0.55 0.56 0.04

Control Delay 11.8 8.3 1.0 38.3 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.8 8.3 1.0 38.3 0.0

LOS B A A D A

Approach Delay 11.8 2.6 26.9

Approach LOS B A C

Queue Length 50th (ft) 104 30 0 76 0

Queue Length 95th (ft) #418 m99 0 123 0

Internal Link Dist (ft) 689 976 525

Turn Bay Length (ft) 200

Base Capacity (vph) 1171 1211 1553 478 1743

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.51 0.20 0.55 0.34 0.04

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 25 (31%), Referenced to phase 4:EBTL and 8:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 8.4 Intersection LOS: A

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     53: Route 104 & Route 24 SB Ramp
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 39 492 221 765 143 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 5.0 4.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1790 1792 1553 1912 1743

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1731 1792 1553 1912 1743

Peak-hour factor, PHF 0.88 0.88 0.89 0.89 0.88 0.88

Adj. Flow (vph) 44 559 248 860 162 69

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 603 248 860 162 69

Heavy Vehicles (%) 3% 6% 6% 4% 7% 5%

Turn Type Perm Free Free

Protected Phases 4 8 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 50.1 50.1 80.0 12.1 80.0

Effective Green, g (s) 50.1 50.1 80.0 12.1 80.0

Actuated g/C Ratio 0.63 0.63 1.00 0.15 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1084 1122 1553 289 1743

v/s Ratio Prot 0.14 0.08

v/s Ratio Perm 0.35 c0.55 0.04

v/c Ratio 0.56 0.22 0.55 0.56 0.04

Uniform Delay, d1 8.6 6.5 0.0 31.5 0.0

Progression Factor 1.00 1.07 1.00 1.00 1.00

Incremental Delay, d2 2.1 0.3 1.0 2.5 0.0

Delay (s) 10.6 7.3 1.0 34.0 0.0

Level of Service B A A C A

Approach Delay (s) 10.6 2.4 23.8

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 0.0

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 63 360 107 93 29 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 15 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1826 0 0 1979 1967 1538

Flt Permitted 0.974 0.950

Satd. Flow (perm) 1826 0 0 1979 1967 1538

Link Speed (mph) 35 35 30

Link Distance (ft) 1432 769 456

Travel Time (s) 27.9 15.0 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 1% 5% 4% 19%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 459 0 0 228 33 25

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 63 360 107 93 29 22

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 68 391 122 106 33 25

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 68 613 264

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 68 613 264

tC, single (s) 4.1 6.4 6.4

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 92 92 97

cM capacity (veh/h) 1539 417 735

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 460 227 58

Volume Left 0 122 33

Volume Right 391 0 25

cSH 1700 1539 733

Volume to Capacity 0.27 0.08 0.08

Queue Length 95th (ft) 0 6 6

Control Delay (s) 0.0 4.3 12.5

Lane LOS A B

Approach Delay (s) 0.0 4.3 12.5

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 49 407 82 40 16 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 15 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 2061 1896 0 1930 1711

Flt Permitted 0.995 0.950

Satd. Flow (perm) 0 2061 1896 0 1930 1711

Link Speed (mph) 35 35 30

Link Distance (ft) 663 1432 367

Travel Time (s) 12.9 27.9 8.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 8% 0% 6% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 495 138 0 18 106

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 49 407 82 40 16 93

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 53 442 93 45 18 106

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 93 665 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 93 665 116

tC, single (s) 4.1 6.5 6.3

tC, 2 stage (s)

tF (s) 2.2 3.6 3.4

p0 queue free % 96 96 89

cM capacity (veh/h) 1514 404 923

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 496 139 124

Volume Left 53 0 18

Volume Right 0 45 106

cSH 1514 1700 1082

Volume to Capacity 0.04 0.08 0.11

Queue Length 95th (ft) 3 0 10

Control Delay (s) 1.1 0.0 10.1

Lane LOS A B

Approach Delay (s) 1.1 0.0 10.1

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 312 133 46 0 0 845 29 70 0 295 150 518

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3390 0 0 0 1693 0 3485 0 0 3448 1599

Flt Permitted 0.969 0.796 0.740

Satd. Flow (perm) 0 3390 0 0 0 1693 0 2814 0 0 2636 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 14 673 589

Link Speed (mph) 30 35 40 40

Link Distance (ft) 352 379 503 527

Travel Time (s) 8.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 2% 0% 0% 10% 0% 3% 0% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 558 0 0 0 909 0 113 0 0 505 589

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.3 33.6 13.0 13.0 13.0

Actuated g/C Ratio 0.31 1.00 0.39 0.39 0.39

v/c Ratio 0.53 0.54 0.10 0.50 0.60

Control Delay 12.2 1.2 6.9 9.8 3.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.2 1.2 6.9 9.8 3.9

LOS B A A A A

Approach Delay 12.2 6.9 6.6

Approach LOS B A A

Queue Length 50th (ft) 38 0 5 31 0

Queue Length 95th (ft) 89 0 17 68 37

Internal Link Dist (ft) 272 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 2715 1693 2814 2636 1599

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.21 0.54 0.04 0.19 0.37

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 33.6

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 6.0 Intersection LOS: A

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 312 133 46 0 0 845 29 70 0 295 150 518

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.99 0.86 1.00 1.00 0.85

Flt Protected 0.97 1.00 0.99 0.97 1.00

Satd. Flow (prot) 3391 1693 3484 3448 1599

Flt Permitted 0.97 1.00 0.80 0.74 1.00

Satd. Flow (perm) 3391 1693 2814 2635 1599

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 355 151 52 0 0 909 33 80 0 335 170 589

RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 359

Lane Group Flow (vph) 0 548 0 0 0 909 0 113 0 0 505 230

Heavy Vehicles (%) 2% 1% 2% 0% 0% 10% 0% 3% 0% 1% 2% 1%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 10.3 33.3 13.0 13.0 13.0

Effective Green, g (s) 10.3 33.3 13.0 13.0 13.0

Actuated g/C Ratio 0.31 1.00 0.39 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1049 1693 1099 1029 624

v/s Ratio Prot

v/s Ratio Perm 0.16 c0.54 0.04 0.19 0.14

v/c Ratio 0.52 0.54 0.10 0.49 0.37

Uniform Delay, d1 9.5 0.0 6.4 7.7 7.2

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 1.2 0.0 0.1 0.1

Delay (s) 9.7 1.2 6.5 7.8 7.4

Level of Service A A A A A

Approach Delay (s) 9.7 1.2 6.5 7.6

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 33.3 Sum of lost time (s) 0.0

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 100 8 20 68 207 0 946 311 922 422 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3517 0 1805 1900 1711 0 3295 0 3433 1834 0

Flt Permitted 0.822 0.627 0.950

Satd. Flow (perm) 0 2947 0 1191 1900 1711 0 3295 0 3433 1834 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 235 46 13

Link Speed (mph) 30 30 30 30

Link Distance (ft) 494 429 432 604

Travel Time (s) 11.2 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.93 0.93 0.93

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 199 0 23 77 235 0 1428 0 991 544 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 46.0 46.0 0.0 15.0 61.0 0.0

Total Split (%) 22.7% 22.7% 0.0% 22.7% 22.7% 22.7% 41.8% 41.8% 0.0% 13.6% 55.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 41.0 41.0 10.0 56.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.5 10.5 10.5 10.5 41.0 10.0 56.0

Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.54 0.13 0.73

v/c Ratio 0.49 0.14 0.30 0.54 0.80 2.21 0.40

Control Delay 34.1 30.9 32.6 9.5 18.6 572.1 5.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.1 30.9 32.6 9.5 18.6 572.1 5.1

LOS C C C A B F A

Approach Delay 34.1 16.3 18.6 371.2

Approach LOS C B B F

Queue Length 50th (ft) 45 10 33 0 260 ~397 75

Queue Length 95th (ft) 75 30 69 54 366 #534 140

Internal Link Dist (ft) 414 349 352 524

Turn Bay Length (ft) 260 200 270

Base Capacity (vph) 774 311 497 621 1788 449 1347

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.26 0.07 0.15 0.38 0.80 2.21 0.40

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 76.5

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 2.21

Intersection Signal Delay: 174.0 Intersection LOS: F

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 100 8 20 68 207 0 946 311 922 422 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 0.99 1.00 1.00 0.85 0.96 1.00 0.98

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3518 1805 1900 1711 3294 3433 1835

Flt Permitted 0.82 0.63 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2946 1191 1900 1711 3294 3433 1835

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.93 0.93 0.93

Adj. Flow (vph) 76 114 9 23 77 235 0 1075 353 991 454 90

RTOR Reduction (vph) 0 3 0 0 0 203 0 21 0 0 3 0

Lane Group Flow (vph) 0 196 0 23 77 32 0 1407 0 991 541 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 10.5 10.5 10.5 10.5 41.0 10.0 56.0

Effective Green, g (s) 10.5 10.5 10.5 10.5 41.0 10.0 56.0

Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.54 0.13 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 404 163 261 235 1765 449 1343

v/s Ratio Prot 0.04 c0.43 c0.29 0.29

v/s Ratio Perm c0.07 0.02 0.02

v/c Ratio 0.48 0.14 0.30 0.14 0.80 2.21 0.40

Uniform Delay, d1 30.5 29.0 29.7 29.0 14.4 33.2 3.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.4 0.6 0.3 2.6 550.4 0.2

Delay (s) 31.4 29.4 30.3 29.3 17.0 583.7 4.1

Level of Service C C C C B F A

Approach Delay (s) 31.4 29.5 17.0 378.3

Approach LOS C C B F

Intersection Summary

HCM Average Control Delay 177.6 HCM Level of Service F

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 76.5 Sum of lost time (s) 15.0

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1 749 267 1 56 867 268 82 34 412 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 100 0

Storage Lanes 0 1 0 1 0 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1751 1599 0 1719 1495 0 1657 1357 1544 1849 0

Flt Permitted 0.953 0.953 0.963 0.950

Satd. Flow (perm) 0 1751 1599 0 1719 1495 0 1657 1357 1544 1849 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 613

Travel Time (s) 7.4 10.8 13.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 100% 1% 5% 100% 8% 13% 2% 19% 13% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 69 851 0 304 64 0 1275 92 38 520 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 118.4% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 60 1 749 267 1 56 867 268 82 34 412 51

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 68 1 851 303 1 64 974 301 92 38 463 57

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 604

pX, platoon unblocked 0.50 0.50 0.50 0.50 0.50 0.50

vC, conflicting volume 2882 2910 492 3640 2846 301 520 393

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 4271 4327 492 5792 4199 0 520 0

tC, single (s) 7.1 7.5 6.2 7.1 7.5 6.3 4.2 4.2

tC, 2 stage (s)

tF (s) 3.5 4.9 3.3 3.5 4.9 3.4 2.3 2.3

p0 queue free % 0 0 0 0 0 88 2 95

cM capacity (veh/h) 0 0 579 0 0 532 992 775

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 69 851 305 64 1275 92 38 520

Volume Left 68 0 303 0 974 0 38 0

Volume Right 0 851 0 64 0 92 0 57

cSH 0 579 0 532 992 1700 775 1700

Volume to Capacity Err 1.47 Err 0.12 0.98 0.05 0.05 0.31

Queue Length 95th (ft) Err 1042 Err 10 451 0 4 0

Control Delay (s) Err 240.5 Err 12.7 44.8 0.0 9.9 0.0

Lane LOS F F F B E A

Approach Delay (s) Err Err 41.8 0.7

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 118.4% ICU Level of Service H

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 258 1014 1506 225 2693

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1844 3574 1553 1678 3505

Flt Permitted 0.950

Satd. Flow (perm) 0 1844 3574 1553 1678 3505

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 498 836

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.98 0.98 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 293 1035 1537 234 2805

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 77.7 39.1 77.7 28.5 77.7

Actuated g/C Ratio 1.00 0.50 1.00 0.37 1.00

v/c Ratio 0.16 0.58 0.99 0.38 0.80

Control Delay 0.2 15.2 24.0 21.0 2.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 15.2 24.0 21.0 2.0

LOS A B C C A

Approach Delay 20.4 3.5

Approach LOS C A

Queue Length 50th (ft) 0 181 0 87 0

Queue Length 95th (ft) 0 238 #233 147 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1844 1954 1553 655 3476

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.16 0.53 0.99 0.36 0.81

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 77.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 10.7 Intersection LOS: B

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 258 1014 1506 225 2693

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1844 3574 1553 1678 3505

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1844 3574 1553 1678 3505

Peak-hour factor, PHF 0.92 0.88 0.98 0.98 0.96 0.96

Adj. Flow (vph) 0 293 1035 1537 234 2805

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 293 1035 1537 234 2805

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 77.6 39.1 77.6 28.5 77.6

Effective Green, g (s) 77.6 39.1 77.6 28.5 77.6

Actuated g/C Ratio 1.00 0.50 1.00 0.37 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1844 1801 1553 616 3505

v/s Ratio Prot 0.29 0.14 0.80

v/s Ratio Perm 0.16 c0.99

v/c Ratio 0.16 0.57 0.99 0.38 0.80

Uniform Delay, d1 0.0 13.4 0.0 18.1 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 20.5 0.1 1.3

Delay (s) 0.2 13.7 20.5 18.2 1.3

Level of Service A B C B A

Approach Delay (s) 0.2 17.8 2.6

Approach LOS A B A

Intersection Summary

HCM Average Control Delay 9.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 77.6 Sum of lost time (s) 0.0

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 255 1791 337 930 1125 384

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2006 2760 1787 3574 3413 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 2006 2760 1787 3574 3413 0

Right Turn on Red No Yes

Satd. Flow (RTOR) 45

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1127

Travel Time (s) 14.1 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.95 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 266 1866 355 979 1588 0

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Detector Phase 3 3 2 1 2 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0

Minimum Split (s) 17.0 13.0 15.0

Total Split (s) 45.0 70.0 25.0 64.0 39.0 0.0

Total Split (%) 41.3% 64.2% 22.9% 58.7% 35.8% 0.0%

Maximum Green (s) 40.0 20.0 34.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0

Minimum Gap (s) 4.0 3.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 40.0 65.0 20.0 59.0 34.0

Actuated g/C Ratio 0.37 0.60 0.18 0.54 0.31

v/c Ratio 0.36 1.13 1.08 0.51 1.45

Control Delay 27.0 91.8 116.3 16.9 237.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 27.0 91.8 116.3 16.9 237.1

LOS C F F B F

Approach Delay 83.7 43.4 237.1

Approach LOS F D F

Queue Length 50th (ft) 134 ~864 ~279 216 ~793

Queue Length 95th (ft) 204 #1014 #461 272 #935

Internal Link Dist (ft) 542 735 1047

Turn Bay Length (ft) 250 100

Base Capacity (vph) 736 1646 328 1935 1096

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.36 1.13 1.08 0.51 1.45

Intersection Summary

Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 109

Natural Cycle: 140

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.45

Intersection Signal Delay: 121.3 Intersection LOS: F

Intersection Capacity Utilization 114.4% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 255 1791 337 930 1125 384

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2006 2760 1787 3574 3413

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2006 2760 1787 3574 3413

Peak-hour factor, PHF 0.96 0.96 0.95 0.95 0.95 0.95

Adj. Flow (vph) 266 1866 355 979 1184 404

RTOR Reduction (vph) 0 0 0 0 31 0

Lane Group Flow (vph) 266 1866 355 979 1557 0

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Actuated Green, G (s) 40.0 65.0 20.0 59.0 34.0

Effective Green, g (s) 40.0 65.0 20.0 59.0 34.0

Actuated g/C Ratio 0.37 0.60 0.18 0.54 0.31

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0

Lane Grp Cap (vph) 736 1646 328 1935 1065

v/s Ratio Prot 0.13 c0.68 0.20 0.27 c0.46

v/s Ratio Perm

v/c Ratio 0.36 1.13 1.08 0.51 1.46

Uniform Delay, d1 25.2 22.0 44.5 15.8 37.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 68.3 73.4 0.3 213.1

Delay (s) 25.6 90.3 117.9 16.1 250.6

Level of Service C F F B F

Approach Delay (s) 82.2 43.2 250.6

Approach LOS F D F

Intersection Summary

HCM Average Control Delay 124.8 HCM Level of Service F

HCM Volume to Capacity ratio 1.25

Actuated Cycle Length (s) 109.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 114.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 359 144 14 390 196 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 15 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1873 0 0 2055 1702 0

Flt Permitted 0.998 0.955

Satd. Flow (perm) 1873 0 0 2055 1702 0

Link Speed (mph) 30 30 30

Link Distance (ft) 667 1519 1352

Travel Time (s) 15.2 34.5 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 15% 1% 2% 11%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 541 0 0 439 234 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 359 144 14 390 196 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 386 155 15 424 223 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 541 918 463

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 541 918 463

tC, single (s) 4.2 6.4 6.3

tC, 2 stage (s)

tF (s) 2.3 3.5 3.4

p0 queue free % 98 25 98

cM capacity (veh/h) 965 297 580

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 541 439 234

Volume Left 0 15 223

Volume Right 155 0 11

cSH 1700 965 304

Volume to Capacity 0.32 0.02 0.77

Queue Length 95th (ft) 0 1 149

Control Delay (s) 0.0 0.5 47.4

Lane LOS A E

Approach Delay (s) 0.0 0.5 47.4

Approach LOS E

Intersection Summary

Average Delay 9.3

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 304 5 16 418 162 5 15 15 209 15 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 14 12 12 13 12 12 13 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2090 0 0 1923 0 0 1837 0 0 1828 0

Flt Permitted 0.992 0.999 0.993 0.964

Satd. Flow (perm) 0 2090 0 0 1923 0 0 1837 0 0 1828 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 686 1551 438 898

Travel Time (s) 15.6 35.3 10.0 20.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.89 0.92 0.92 0.92 0.58 0.58 0.58 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 1% 0% 0% 2% 0% 0% 0% 0% 1% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 418 0 0 647 0 0 61 0 0 320 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 62 304 5 16 418 162 5 15 15 209 15 57

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.92 0.92 0.92 0.58 0.58 0.58 0.88 0.88 0.88

Hourly flow rate (vph) 70 342 6 17 454 176 9 26 26 238 17 65

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 630 347 1134 1149 344 1100 1064 542

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 630 347 1134 1149 344 1100 1064 542

tC, single (s) 4.2 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 92 99 94 86 96 0 92 88

cM capacity (veh/h) 928 1223 140 183 703 153 205 544

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 417 648 60 319

Volume Left 70 17 9 238

Volume Right 6 176 26 65

cSH 928 1223 251 182

Volume to Capacity 0.08 0.01 0.24 1.76

Queue Length 95th (ft) 6 1 23 563

Control Delay (s) 2.3 0.4 23.8 406.1

Lane LOS A A C F

Approach Delay (s) 2.3 0.4 23.8 406.1

Approach LOS C F

Intersection Summary

Average Delay 91.6

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 62 173 183 921 1292 104

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1745 1516 1736 1900 3505 0

Flt Permitted 0.950 0.123

Satd. Flow (perm) 1745 1516 225 1900 3505 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 47 23

Link Speed (mph) 30 40 40

Link Distance (ft) 504 1127 984

Travel Time (s) 11.5 19.2 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.86 0.93 0.93 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 4% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 72 201 197 990 1454 0

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Detector Phase 4 4 2 2 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0

Total Split (s) 21.0 21.0 40.0 40.0 40.0 0.0

Total Split (%) 34.4% 34.4% 65.6% 65.6% 65.6% 0.0%

Maximum Green (s) 16.0 16.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 12.0 12.0 35.1 35.1 35.1

Actuated g/C Ratio 0.21 0.21 0.61 0.61 0.61

v/c Ratio 0.20 0.56 1.43 0.85 0.67

Control Delay 19.7 21.9 249.1 19.3 9.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 19.7 21.9 249.1 19.3 9.5

LOS B C F B A

Approach Delay 21.3 57.4 9.5

Approach LOS C E A

Queue Length 50th (ft) 20 46 ~92 216 133

Queue Length 95th (ft) 46 94 #173 #558 248

Internal Link Dist (ft) 424 1047 904

Turn Bay Length (ft)

Base Capacity (vph) 490 459 138 1167 2162

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.15 0.44 1.43 0.85 0.67

Intersection Summary

Area Type: Other

Cycle Length: 61

Actuated Cycle Length: 57.1

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.43

Intersection Signal Delay: 30.1 Intersection LOS: C

Intersection Capacity Utilization 70.0% ICU Level of Service C

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     9: Mozzone Boulevard & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 62 173 183 921 1292 104

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1745 1516 1736 1900 3505

Flt Permitted 0.95 1.00 0.12 1.00 1.00

Satd. Flow (perm) 1745 1516 225 1900 3505

Peak-hour factor, PHF 0.86 0.86 0.93 0.93 0.96 0.96

Adj. Flow (vph) 72 201 197 990 1346 108

RTOR Reduction (vph) 0 37 0 0 9 0

Lane Group Flow (vph) 72 164 197 990 1445 0

Heavy Vehicles (%) 0% 3% 4% 0% 2% 0%

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 12.0 12.0 35.1 35.1 35.1

Effective Green, g (s) 12.0 12.0 35.1 35.1 35.1

Actuated g/C Ratio 0.21 0.21 0.61 0.61 0.61

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 367 319 138 1168 2155

v/s Ratio Prot 0.04 0.52 0.41

v/s Ratio Perm c0.11 c0.87

v/c Ratio 0.20 0.51 1.43 0.85 0.67

Uniform Delay, d1 18.6 20.0 11.0 8.8 7.2

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 1.4 229.0 5.9 0.8

Delay (s) 18.8 21.4 240.0 14.7 8.0

Level of Service B C F B A

Approach Delay (s) 20.7 52.1 8.0

Approach LOS C D A

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 1.19

Actuated Cycle Length (s) 57.1 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 3 94 17 2 23 47 920 31 15 1296 76

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1775 0 0 1726 1538 0 3585 0 0 3506 0

Flt Permitted 0.992 0.957 0.998 0.999

Satd. Flow (perm) 0 1775 0 0 1726 1538 0 3585 0 0 3506 0

Link Speed (mph) 30 30 40 40

Link Distance (ft) 231 380 984 590

Travel Time (s) 5.3 8.6 16.8 10.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.50 0.50 0.50 0.91 0.91 0.91 0.98 0.98 0.98

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 6% 0% 5% 0% 0% 0% 0% 2% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 128 0 0 38 46 0 1097 0 0 1415 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 19 3 94 17 2 23 47 920 31 15 1296 76

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.50 0.50 0.50 0.91 0.91 0.91 0.98 0.98 0.98

Hourly flow rate (vph) 21 3 104 34 4 46 52 1011 34 15 1322 78

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 984 590

pX, platoon unblocked 0.72 0.72 0.72 0.72 0.72 0.72

vC, conflicting volume 2049 2540 700 1929 2562 523 1400 1045

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1685 2364 0 1520 2395 523 789 1045

tC, single (s) 7.5 6.5 6.9 7.6 6.5 7.0 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.6 4.0 3.3 2.2 2.2

p0 queue free % 35 86 87 15 82 91 92 98

cM capacity (veh/h) 33 23 787 40 22 491 608 673

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 129 38 46 557 540 677 739

Volume Left 21 34 0 52 0 15 0

Volume Right 104 0 46 0 34 0 78

cSH 139 37 491 608 1700 673 1700

Volume to Capacity 0.93 1.03 0.09 0.08 0.32 0.02 0.43

Queue Length 95th (ft) 159 96 8 7 0 2 0

Control Delay (s) 119.6 320.1 13.1 2.3 0.0 0.6 0.0

Lane LOS F F B A A

Approach Delay (s) 119.6 152.0 1.2 0.3

Approach LOS F F

Intersection Summary

Average Delay 11.0

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 273 2 232 1 0 1 220 776 0 1 1141 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 11 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 145 0 0 320 0 0 140

Storage Lanes 1 1 0 0 1 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1698 1703 1599 0 1728 0 1745 3574 0 0 3536 1599

Flt Permitted 0.950 0.953 0.976 0.110 0.955

Satd. Flow (perm) 1698 1703 1599 0 1728 0 202 3574 0 0 3377 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 252 4 90

Link Speed (mph) 30 30 40 35

Link Distance (ft) 415 176 590 397

Travel Time (s) 9.4 4.0 10.1 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.25 0.92 0.25 0.90 0.90 0.90 0.98 0.98 0.98

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 0% 1% 0% 100% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 148 151 252 0 8 0 244 862 0 0 1165 268

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Detector Phase 8 8 8 4 4 1 6 2 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 6.0 5.0 5.0 6.0 20.0 20.0 20.0 20.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 30.0 30.0 40.0 12.0 12.0 0.0 40.0 90.0 0.0 50.0 50.0 50.0

Total Split (%) 18.9% 18.9% 25.2% 7.5% 7.5% 0.0% 25.2% 56.6% 0.0% 31.4% 31.4% 31.4%

Maximum Green (s) 24.0 24.0 35.0 6.0 6.0 35.0 84.0 44.0 44.0 44.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 5.0 6.0 6.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min Min Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 17%

Maximum Green (s) 24.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 13.6 13.6 33.8 5.5 67.1 66.0 46.9 46.9

Actuated g/C Ratio 0.14 0.14 0.35 0.06 0.69 0.68 0.48 0.48

v/c Ratio 0.62 0.63 0.35 0.08 0.68 0.36 0.72 0.33

Control Delay 55.1 55.6 4.6 46.0 27.3 10.1 27.4 16.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 55.1 55.6 4.6 46.0 27.3 10.1 27.4 16.6

LOS E E A D C B C B

Approach Delay 32.1 46.0 13.9 25.4

Approach LOS C D B C

Queue Length 50th (ft) 80 82 0 2 51 76 233 50

Queue Length 95th (ft) 229 232 58 24 249 343 #882 244

Internal Link Dist (ft) 335 96 510 317

Turn Bay Length (ft) 145 320 140

Base Capacity (vph) 446 447 737 117 730 3178 1625 816

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.34 0.34 0.07 0.33 0.27 0.72 0.33

Intersection Summary

Area Type: Other

Cycle Length: 159

Actuated Cycle Length: 97.4

Natural Cycle: 110

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 22.5 Intersection LOS: C

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     11: Erika Drive & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 273 2 232 1 0 1 220 776 0 1 1141 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 12 12 12 12

Total Lost time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 0.93 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1698 1703 1599 1729 1745 3574 3536 1599

Flt Permitted 0.95 0.95 1.00 0.98 0.11 1.00 0.95 1.00

Satd. Flow (perm) 1698 1703 1599 1729 202 3574 3376 1599

Peak-hour factor, PHF 0.92 0.92 0.92 0.25 0.92 0.25 0.90 0.90 0.90 0.98 0.98 0.98

Adj. Flow (vph) 297 2 252 4 0 4 244 862 0 1 1164 268

RTOR Reduction (vph) 0 0 186 0 4 0 0 0 0 0 0 49

Lane Group Flow (vph) 148 151 66 0 4 0 244 862 0 0 1165 219

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 0% 1% 0% 100% 2% 1%

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Actuated Green, G (s) 13.6 13.6 27.4 0.8 66.0 66.0 47.2 47.2

Effective Green, g (s) 13.6 13.6 27.4 0.8 66.0 66.0 47.2 47.2

Actuated g/C Ratio 0.13 0.13 0.26 0.01 0.63 0.63 0.45 0.45

Clearance Time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0

Lane Grp Cap (vph) 221 222 419 13 331 2257 1525 722

v/s Ratio Prot 0.09 c0.09 0.02 c0.00 c0.10 0.24

v/s Ratio Perm 0.02 c0.37 0.35 0.14

v/c Ratio 0.67 0.68 0.16 0.31 0.74 0.38 0.76 0.30

Uniform Delay, d1 43.3 43.4 29.7 51.6 20.3 9.3 24.0 18.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.8 6.7 0.1 4.9 7.2 0.1 2.5 0.3

Delay (s) 49.2 50.0 29.7 56.5 27.5 9.5 26.5 18.5

Level of Service D D C E C A C B

Approach Delay (s) 40.5 56.5 13.5 25.0

Approach LOS D E B C

Intersection Summary

HCM Average Control Delay 23.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 104.5 Sum of lost time (s) 23.1

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 157 327 121 150 229 257 641 125 146 939 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 10 12 11 10 10 11 11 10 11 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 260 0 270 195 195 190 190

Storage Lanes 0 1 0 1 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1768 1478 0 1755 1478 1652 3372 0 1668 3446 0

Flt Permitted 0.611 0.554 0.950 0.950

Satd. Flow (perm) 0 1097 1478 0 994 1478 1652 3372 0 1668 3446 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 359 239 18 2

Link Speed (mph) 30 30 35 35

Link Distance (ft) 706 887 241 279

Travel Time (s) 16.0 20.2 4.7 5.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.96 0.96 0.96 0.94 0.94 0.94 0.97 0.97 0.97

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 2% 2% 4% 1% 2% 2% 1% 1% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 251 359 0 282 239 273 815 0 151 990 0

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Detector Phase 4 4 1 8 8 5 1 6 5 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 6.0 10.0

Minimum Split (s) 12.0 12.0 11.0 12.0 12.0 11.0 11.0 15.0 11.0 15.0

Total Split (s) 35.0 35.0 25.0 35.0 35.0 25.0 25.0 45.0 0.0 25.0 45.0 0.0

Total Split (%) 26.5% 26.5% 18.9% 26.5% 26.5% 18.9% 18.9% 34.1% 0.0% 18.9% 34.1% 0.0%

Maximum Green (s) 30.0 30.0 20.0 30.0 30.0 20.0 20.0 40.0 20.0 40.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min None Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 20%

Maximum Green (s) 23.0

Yellow Time (s) 3.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.4 55.0 30.4 49.1 20.3 41.6 13.6 34.9

Actuated g/C Ratio 0.29 0.52 0.29 0.47 0.19 0.40 0.13 0.33

v/c Ratio 0.79 0.38 0.98 0.29 0.86 0.61 0.70 0.86

Control Delay 55.8 2.6 88.1 3.7 68.0 29.1 62.8 42.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 55.8 2.6 88.1 3.7 68.0 29.1 62.8 42.6

LOS E A F A E C E D

Approach Delay 24.5 49.3 38.9 45.3

Approach LOS C D D D

Queue Length 50th (ft) 147 0 177 0 170 201 94 298

Queue Length 95th (ft) #397 37 #480 51 #443 410 197 #572

Internal Link Dist (ft) 626 807 161 199

Turn Bay Length (ft) 260 270 195 190

Base Capacity (vph) 318 944 288 896 319 1353 322 1331

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.79 0.38 0.98 0.27 0.86 0.60 0.47 0.74

Intersection Summary

Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 105.2

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 40.1 Intersection LOS: D

Intersection Capacity Utilization 84.3% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     12: Hart Street & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 157 327 121 150 229 257 641 125 146 939 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 12 11 10 10 11 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.98 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 1478 1755 1478 1652 3371 1668 3444

Flt Permitted 0.61 1.00 0.55 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1098 1478 995 1478 1652 3371 1668 3444

Peak-hour factor, PHF 0.91 0.91 0.91 0.96 0.96 0.96 0.94 0.94 0.94 0.97 0.97 0.97

Adj. Flow (vph) 78 173 359 126 156 239 273 682 133 151 968 22

RTOR Reduction (vph) 0 0 191 0 0 142 0 11 0 0 1 0

Lane Group Flow (vph) 0 251 168 0 282 97 273 804 0 151 989 0

Heavy Vehicles (%) 3% 2% 2% 4% 1% 2% 2% 1% 1% 1% 1% 0%

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Actuated Green, G (s) 30.5 50.8 30.5 44.1 20.3 41.6 13.6 34.9

Effective Green, g (s) 30.5 50.8 30.5 44.1 20.3 41.6 13.6 34.9

Actuated g/C Ratio 0.28 0.47 0.28 0.41 0.19 0.38 0.13 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 309 693 280 669 309 1294 209 1109

v/s Ratio Prot 0.05 0.02 c0.17 0.24 0.09 c0.29

v/s Ratio Perm 0.23 0.07 c0.28 0.05

v/c Ratio 0.81 0.24 1.01 0.15 0.88 0.62 0.72 0.89

Uniform Delay, d1 36.3 17.3 39.0 20.3 42.9 27.0 45.6 34.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.2 0.1 55.6 0.0 23.8 0.7 10.0 9.0

Delay (s) 50.5 17.3 94.6 20.3 66.7 27.7 55.6 44.0

Level of Service D B F C E C E D

Approach Delay (s) 31.0 60.5 37.5 45.5

Approach LOS C E D D

Intersection Summary

HCM Average Control Delay 42.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 108.4 Sum of lost time (s) 22.7

Intersection Capacity Utilization 84.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 283 264 19 337 154 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 13 14 13 10 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1847 1652 2027 1636 1685 1652

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1847 1652 2027 1636 1685 1652

Link Speed (mph) 30 20 20

Link Distance (ft) 352 323 278

Travel Time (s) 8.0 11.0 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.86 0.86 0.86 0.85 0.85

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 0% 2% 0% 15%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 329 307 22 392 181 33

Sign Control Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 283 264 19 337 154 28

Peak Hour Factor 0.86 0.86 0.86 0.86 0.85 0.85

Hourly flow rate (vph) 329 307 22 392 181 33

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total (vph) 329 307 22 392 181 33

Volume Left (vph) 329 0 0 0 181 0

Volume Right (vph) 0 307 0 392 0 0

Hadj (s) 0.22 -0.58 0.00 -0.57 0.50 0.26

Departure Headway (s) 4.8 3.2 5.2 3.2 5.9 5.6

Degree Utilization, x 0.44 0.27 0.03 0.35 0.30 0.05

Capacity (veh/h) 723 1112 639 1114 584 606

Control Delay (s) 11.5 7.4 8.4 7.9 10.2 7.7

Approach Delay (s) 9.5 7.9 9.8

Approach LOS A A A

Intersection Summary

Delay 9.0

HCM Level of Service A

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL2 NBL NBT SBT SBR SEL SER SER2

Lane Configurations

Volume (vph) 10 7 5 268 558 703 4 4 285 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 12 16 16 12 16 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0

Storage Lanes 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25

Satd. Flow (prot) 1800 0 0 0 2091 2109 0 1830 0 0

Flt Permitted 0.971 0.984 0.999

Satd. Flow (perm) 1800 0 0 0 2091 2109 0 1830 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 277 361 514 458

Travel Time (s) 6.3 8.2 11.7 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.50 0.94 0.94 0.94 0.91 0.91 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 2% 1% 2% 0% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 0 0 0 884 777 0 312 0 0

Sign Control Stop Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 116.7% ICU Level of Service H

Analysis Period (min) 15
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Intersection has too many legs for HCM analysis.



Lanes, Volumes, Timings Project First Light - Taunton

15: Washington Street & Broadway (Route 138) Build (2022) Alternative A PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 40

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 279 176 6 41 164 1 13 517 49 1 539 389

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 10 12 12 15 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2001 0 0 1716 0 0 2043 0 0 1863 1568

Flt Permitted 0.668 0.867 0.983 0.999

Satd. Flow (perm) 0 1377 0 0 1503 0 0 2010 0 0 1861 1568

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 20 20

Link Distance (ft) 888 268 1391 764

Travel Time (s) 20.2 6.1 47.4 26.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 3% 2% 0% 8% 1% 0% 0% 2% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 524 0 0 226 0 0 629 0 0 587 423

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Detector Phase 4 4 3 4 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 4.0 8.0 18.0 18.0 18.0 18.0 18.0

Minimum Split (s) 14.0 14.0 9.0 14.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 32.0 32.0 0.0 20.0 32.0 0.0 42.0 42.0 0.0 42.0 42.0 42.0

Total Split (%) 28.1% 28.1% 0.0% 17.5% 28.1% 0.0% 36.8% 36.8% 0.0% 36.8% 36.8% 36.8%

Maximum Green (s) 26.0 26.0 15.0 26.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0 7.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 18%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.34 0.34 0.45 0.45 0.45

v/c Ratio 1.13 0.45 0.69 0.70 0.60

Control Delay 110.7 25.3 23.7 24.3 21.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 110.7 25.3 23.7 24.3 21.9

LOS F C C C C

Approach Delay 110.7 25.3 23.7 23.3

Approach LOS F C C C

Queue Length 50th (ft) ~275 78 210 197 133

Queue Length 95th (ft) #595 190 #528 #506 329

Internal Link Dist (ft) 808 188 1311 684

Turn Bay Length (ft)

Base Capacity (vph) 463 506 910 843 710

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.13 0.45 0.69 0.70 0.60

Intersection Summary

Area Type: Other

Cycle Length: 114

Actuated Cycle Length: 78

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 42.8 Intersection LOS: D

Intersection Capacity Utilization 92.6% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     15: Washington Street & Broadway (Route 138)
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Lane Group ø2

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 279 176 6 41 164 1 13 517 49 1 539 389

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 15 12 12 10 12 12 15 12 12 12 12

Total Lost time (s) 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.97 0.99 1.00 1.00 1.00

Satd. Flow (prot) 2001 1717 2042 1863 1568

Flt Permitted 0.67 0.87 0.98 1.00 1.00

Satd. Flow (perm) 1378 1504 2009 1861 1568

Peak-hour factor, PHF 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 317 200 7 45 180 1 14 562 53 1 586 423

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 524 0 0 226 0 0 629 0 0 587 423

Heavy Vehicles (%) 2% 0% 0% 3% 2% 0% 8% 1% 0% 0% 2% 3%

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Actuated Green, G (s) 26.2 26.2 35.3 35.3 35.3

Effective Green, g (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.33 0.33 0.44 0.44 0.44

Clearance Time (s) 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 450 491 883 818 689

v/s Ratio Prot

v/s Ratio Perm c0.38 0.15 0.31 c0.32 0.27

v/c Ratio 1.16 0.46 0.71 0.72 0.61

Uniform Delay, d1 27.1 21.4 18.4 18.4 17.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 95.9 0.9 2.7 3.0 1.6

Delay (s) 122.9 22.4 21.1 21.4 18.9

Level of Service F C C C B

Approach Delay (s) 122.9 22.4 21.1 20.4

Approach LOS F C C C

Intersection Summary

HCM Average Control Delay 43.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 80.3 Sum of lost time (s) 18.8

Intersection Capacity Utilization 92.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 1 3 107 0 180 7 577 352 322 900 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 10 12 12 12 13 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1652 0 0 1652 1599 0 1861 1545 0 2104 0

Flt Permitted 0.984 0.950 0.999 0.987

Satd. Flow (perm) 0 1652 0 0 1652 1599 0 1861 1545 0 2104 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 222 827 488 324

Travel Time (s) 5.0 18.8 11.1 7.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.50 0.50 0.90 0.90 0.90 0.92 0.92 0.92 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 33% 0% 2% 0% 1% 0% 2% 8% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 12 0 0 119 200 0 635 383 0 1345 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 118.6% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 3 107 0 180 7 577 352 322 900 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.50 0.50 0.50 0.90 0.90 0.90 0.92 0.92 0.92 0.91 0.91 0.91

Hourly flow rate (vph) 4 2 6 119 0 200 8 627 383 354 989 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 8

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.91 0.91 0.91 0.91 0.91 0.91

vC, conflicting volume 2440 2723 990 2347 2341 627 991 1010

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2535 2846 990 2433 2426 539 991 960

tC, single (s) 7.1 6.8 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.3 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 30 64 98 0 100 60 99 46

cM capacity (veh/h) 6 5 302 8 13 495 706 654

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 12 319 635 383 1345

Volume Left 4 119 8 0 354

Volume Right 6 200 0 383 2

cSH 11 21 706 1700 654

Volume to Capacity 1.08 14.89 0.01 0.23 0.54

Queue Length 95th (ft) 54 Err 1 0 81

Control Delay (s) 745.6 Err 0.3 0.0 16.8

Lane LOS F F A C

Approach Delay (s) 745.6 Err 0.2 16.8

Approach LOS F F

Intersection Summary

Average Delay 1195.6

Intersection Capacity Utilization 118.6% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 521 136 118 40 164 32 74 337 50 24 361 564

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 14 12 12 13 12 12 12 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 380 0 0 0 0 0 0

Storage Lanes 1 1 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1698 1672 0 0 1958 0 0 3546 0 0 1826 1546

Flt Permitted 0.950 0.983 0.992 0.649 0.945

Satd. Flow (perm) 1698 1672 0 0 1958 0 0 2320 0 0 1731 1546

Right Turn on Red No Yes Yes No

Satd. Flow (RTOR) 4 11

Link Speed (mph) 30 30 30 30

Link Distance (ft) 533 225 560 488

Travel Time (s) 12.1 5.1 12.7 11.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.95 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 3% 5% 0% 0% 3% 3% 0% 0% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 411 404 0 0 267 0 0 524 0 0 437 641

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Detector Phase 1 1 2 2 3 8 4 4 1

Switch Phase

Minimum Initial (s) 18.0 18.0 7.0 7.0 6.0 18.0 18.0 18.0 18.0

Minimum Split (s) 24.0 24.0 12.0 12.0 11.0 24.0 24.0 24.0 24.0

Total Split (s) 41.0 41.0 0.0 17.0 17.0 0.0 20.0 61.0 0.0 41.0 41.0 41.0

Total Split (%) 29.3% 29.3% 0.0% 12.1% 12.1% 0.0% 14.3% 43.6% 0.0% 29.3% 29.3% 29.3%

Maximum Green (s) 35.0 35.0 12.0 12.0 15.0 55.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 5.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 15%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 33.0 33.0 12.3 38.5 38.5 76.8

Actuated g/C Ratio 0.32 0.32 0.12 0.37 0.37 0.74

v/c Ratio 0.77 0.76 1.14 0.61 0.68 0.56

Control Delay 44.4 44.5 143.9 30.6 35.4 7.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 44.4 44.5 143.9 30.6 35.4 7.8

LOS D D F C D A

Approach Delay 44.5 143.9 30.6 19.0

Approach LOS D F C B

Queue Length 50th (ft) 228 224 ~190 140 236 129

Queue Length 95th (ft) #612 #605 #510 244 430 214

Internal Link Dist (ft) 453 145 480 408

Turn Bay Length (ft)

Base Capacity (vph) 583 575 234 1257 643 1179

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.70 0.70 1.14 0.42 0.68 0.54

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 104.4

Natural Cycle: 125

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.14

Intersection Signal Delay: 41.4 Intersection LOS: D

Intersection Capacity Utilization 88.9% ICU Level of Service E

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Tremont Street (Route 140) & Washington Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 521 136 118 40 164 32 74 337 50 24 361 564

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 14 12 12 13 12 12 12 11

Total Lost time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 1.00 0.95 0.98 0.98 1.00 0.85

Flt Protected 0.95 0.98 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1698 1672 1957 3545 1826 1546

Flt Permitted 0.95 0.98 0.99 0.65 0.95 1.00

Satd. Flow (perm) 1698 1672 1957 2319 1731 1546

Peak-hour factor, PHF 0.95 0.95 0.95 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 548 143 124 45 186 36 84 383 57 27 410 641

RTOR Reduction (vph) 0 0 0 0 4 0 0 7 0 0 0 0

Lane Group Flow (vph) 411 404 0 0 263 0 0 517 0 0 437 641

Heavy Vehicles (%) 1% 0% 3% 5% 0% 0% 3% 3% 0% 0% 4% 1%

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Actuated Green, G (s) 33.0 33.0 12.3 38.5 38.5 71.5

Effective Green, g (s) 33.0 33.0 12.3 38.5 38.5 71.5

Actuated g/C Ratio 0.31 0.31 0.12 0.36 0.36 0.67

Clearance Time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 526 518 226 838 626 1038

v/s Ratio Prot c0.24 0.24 c0.13 0.19

v/s Ratio Perm 0.22 c0.25 0.22

v/c Ratio 0.78 0.78 1.17 0.62 0.70 0.62

Uniform Delay, d1 33.5 33.4 47.1 27.9 29.0 9.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.9 6.7 111.9 1.0 2.7 0.8

Delay (s) 40.3 40.1 159.0 28.9 31.8 10.6

Level of Service D D F C C B

Approach Delay (s) 40.2 159.0 28.9 19.2

Approach LOS D F C B

Intersection Summary

HCM Average Control Delay 41.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 106.5 Sum of lost time (s) 22.7

Intersection Capacity Utilization 88.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 202 769 468 0 0 1118 0 292 106 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 14 12 12 16 12 10 10 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 1 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1787 3539 1535 0 0 1644 0 1773 1463 0 0 0

Flt Permitted 0.950

Satd. Flow (perm) 1787 3539 1535 0 0 1644 0 1773 1463 0 0 0

Right Turn on Red No No Yes No Yes

Satd. Flow (RTOR) 594

Link Speed (mph) 20 20 30 30

Link Distance (ft) 307 858 833 272

Travel Time (s) 10.5 29.3 18.9 6.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.92 0.92 0.93 0.92 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 1% 0% 0% 2% 0% 0% 3% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 222 845 514 0 0 1202 0 332 120 0 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Detector Phase 1 2 1 1 2 2 2

Switch Phase

Minimum Initial (s) 30.0 25.0 25.0

Minimum Split (s) 35.0 30.0 30.0

Total Split (s) 70.0 35.0 70.0 0.0 0.0 0.0 0.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 80.5% 40.2% 80.5% 0.0% 0.0% 0.0% 0.0% 40.2% 40.2% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø3

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 20%

Maximum Green (s) 14.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 9.0

Flash Dont Walk (s) 5.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 69.0 30.3 69.0 76.8 30.3 30.3

Actuated g/C Ratio 0.90 0.39 0.90 1.00 0.39 0.39

v/c Ratio 0.14 0.60 0.37 0.73 0.47 0.21

Control Delay 2.1 22.1 3.2 2.9 21.9 18.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.1 22.1 3.2 2.9 21.9 18.8

LOS A C A A C B

Approach Delay 13.2 21.1

Approach LOS B C

Queue Length 50th (ft) 0 137 0 0 96 31

Queue Length 95th (ft) 47 273 136 0 221 86

Internal Link Dist (ft) 227 778 753 192

Turn Bay Length (ft)

Base Capacity (vph) 1606 1398 1380 1644 700 578

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.14 0.60 0.37 0.73 0.47 0.21

Intersection Summary

Area Type: Other

Cycle Length: 87

Actuated Cycle Length: 76.8

Natural Cycle: 85

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 10.5 Intersection LOS: B

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

Splits and Phases:     18: Cohannet Street & Weir Street



Lanes, Volumes, Timings Project First Light - Taunton

18: Cohannet Street & Weir Street Build (2022) Alternative A PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 55

Lane Group ø3

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 202 769 468 0 0 1118 0 292 106 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 14 12 12 16 12 10 10 12 12 12

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1787 3539 1535 1644 1773 1463

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1787 3539 1535 1644 1773 1463

Peak-hour factor, PHF 0.91 0.91 0.91 0.92 0.92 0.93 0.92 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 222 845 514 0 0 1202 0 332 120 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 222 845 514 0 0 1202 0 332 120 0 0 0

Heavy Vehicles (%) 1% 2% 1% 0% 0% 2% 0% 0% 3% 0% 0% 0%

Parking  (#/hr) 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Actuated Green, G (s) 65.6 30.3 65.6 78.5 30.3 30.3

Effective Green, g (s) 65.6 30.3 65.6 78.5 30.3 30.3

Actuated g/C Ratio 0.84 0.39 0.84 1.00 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 1493 1366 1283 1644 684 565

v/s Ratio Prot 0.12 0.24 0.33 0.19 0.08

v/s Ratio Perm c0.73

v/c Ratio 0.15 0.62 0.40 0.73 0.49 0.21

Uniform Delay, d1 1.2 19.4 1.6 0.0 18.2 16.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.1 0.9 2.9 2.5 0.9

Delay (s) 1.4 21.6 2.5 2.9 20.7 17.0

Level of Service A C A A C B

Approach Delay (s) 12.5 2.9 19.7 0.0

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 78.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 997 615 0 572

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 15 14 12 13

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 3776 1806 0 1484

Flt Permitted 0.950

Satd. Flow (perm) 0 0 3776 1806 0 1484

Link Speed (mph) 20 20 30

Link Distance (ft) 272 272 1391

Travel Time (s) 9.3 9.3 31.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.95 0.95 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 2% 1% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 1049 647 0 609

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.5% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 997 615 0 572

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.95 0.95 0.94 0.94

Hourly flow rate (vph) 0 0 1049 647 0 609

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 272

pX, platoon unblocked

vC, conflicting volume 2746 0 0

vC1, stage 1 conf vol 0

vC2, stage 2 conf vol 2746

vCu, unblocked vol 2746 0 0

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 35

cM capacity (veh/h) 15 1091 1623

Direction, Lane # NB 1 NB 2 NB 3 SB 1

Volume Total 525 525 647 609

Volume Left 525 525 0 0

Volume Right 0 0 0 609

cSH 1623 1623 1700 1700

Volume to Capacity 0.65 0.65 0.38 0.36

Queue Length 95th (ft) 128 128 0 0

Control Delay (s) 11.2 11.2 0.0 0.0

Lane LOS B B

Approach Delay (s) 6.9 0.0

Approach LOS

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 70.5% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 37 922 225 423 0 0 0 0 286 25

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 12 13 13 16 12 12 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 1 1 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1436 1737 1767 1794 0 0 0 0 1794 0

Flt Permitted 0.950 0.970

Satd. Flow (perm) 0 0 1436 1737 1767 1794 0 0 0 0 1794 0

Link Speed (mph) 30 20 20 30

Link Distance (ft) 189 272 206 549

Travel Time (s) 4.3 9.3 7.0 12.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.95 0.95 0.95 0.92 0.92 0.92 0.92 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 3% 2% 3% 2% 0% 0% 0% 0% 1% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 38%

Lane Group Flow (vph) 0 0 42 602 606 445 0 0 0 0 341 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 37 922 225 423 0 0 0 0 286 25

Peak Hour Factor 0.92 0.92 0.88 0.95 0.95 0.95 0.92 0.92 0.92 0.92 0.91 0.91

Hourly flow rate (vph) 0 0 42 971 237 445 0 0 0 0 314 27

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1

Volume Total (vph) 42 647 560 445 342

Volume Left (vph) 0 647 324 0 0

Volume Right (vph) 42 0 0 445 27

Hadj (s) -0.55 0.53 0.33 -0.67 -0.03

Departure Headway (s) 5.5 6.2 6.0 3.2 5.8

Degree Utilization, x 0.06 1.11 0.93 0.40 0.55

Capacity (veh/h) 615 569 591 1114 613

Control Delay (s) 8.9 94.1 44.6 7.1 15.6

Approach Delay (s) 8.9 53.8 15.6

Approach LOS A F C

Intersection Summary

Delay 46.5

HCM Level of Service E

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 266 182 0 0 0 0 0 249 816 412 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 12 12 12 12 11 13 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 1 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1976 0 0 0 0 0 0 1416 3583 1820 0

Flt Permitted 0.950

Satd. Flow (perm) 0 1976 0 0 0 0 0 0 1416 3583 1820 0

Link Speed (mph) 30 30 30 20

Link Distance (ft) 540 307 848 206

Travel Time (s) 12.3 7.0 19.3 7.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 3% 0% 0% 0% 0% 0% 1% 1% 4% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 487 0 0 0 0 0 0 283 859 450 0

Sign Control Stop Stop Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15
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Intersection Sign configuration not allowed in HCM analysis.



Lanes, Volumes, Timings Project First Light - Taunton

22: High Street & Winthrop Street (Route 44) Build (2022) Alternative A PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 63

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 328 249 193 217 13 162 312 131 7 450 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 10 10 12 11 11 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 100 0 180 0 0 300

Storage Lanes 0 0 1 0 1 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2001 0 1685 1741 0 1711 1738 0 0 3249 0

Flt Permitted 0.990 0.160 0.198 0.875

Satd. Flow (perm) 0 1983 0 284 1741 0 357 1738 0 0 2846 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 411 513 428 848

Travel Time (s) 9.3 11.7 9.7 19.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.94 0.94 0.94 0.88 0.88 0.88 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 2% 1% 1% 0% 5% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 673 0 205 245 0 184 504 0 0 613 0

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Detector Phase 4 4 4 4 2 1 2 1 1

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 7.0 7.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 11.0 11.0

Total Split (s) 34.0 34.0 0.0 34.0 34.0 0.0 24.0 48.0 0.0 24.0 24.0 0.0

Total Split (%) 33.7% 33.7% 0.0% 33.7% 33.7% 0.0% 23.8% 47.5% 0.0% 23.8% 23.8% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 19%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 40.4 44.5 20.2

Actuated g/C Ratio 0.34 0.34 0.34 0.45 0.50 0.23

v/c Ratio 1.00 2.14 0.42 0.39 0.58 0.95

Control Delay 68.1 565.5 27.5 26.8 21.4 62.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 68.1 565.5 27.5 26.8 21.4 62.9

LOS E F C C C E

Approach Delay 68.1 272.6 22.8 62.9

Approach LOS E F C E

Queue Length 50th (ft) 326 ~166 91 46 158 160

Queue Length 95th (ft) #704 #317 204 118 356 #346

Internal Link Dist (ft) 331 433 348 768

Turn Bay Length (ft) 100 180

Base Capacity (vph) 671 96 589 466 863 642

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 1.00 2.14 0.42 0.39 0.58 0.95

Intersection Summary

Area Type: Other

Cycle Length: 101

Actuated Cycle Length: 89.6

Natural Cycle: 110

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 2.14

Intersection Signal Delay: 91.9 Intersection LOS: F

Intersection Capacity Utilization 99.1% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     22: High Street & Winthrop Street (Route 44)
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Lane Group ø9

Pedestrian Calls (#/hr) 15

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 328 249 193 217 13 162 312 131 7 450 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 10 10 12 11 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 0.94 1.00 0.99 1.00 0.96 0.97

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2001 1685 1742 1711 1738 3251

Flt Permitted 0.99 0.16 1.00 0.20 1.00 0.87

Satd. Flow (perm) 1983 284 1742 357 1738 2846

Peak-hour factor, PHF 0.88 0.88 0.88 0.94 0.94 0.94 0.88 0.88 0.88 0.91 0.91 0.91

Adj. Flow (vph) 17 373 283 205 231 14 184 355 149 8 495 110

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 673 0 205 245 0 184 504 0 0 613 0

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 2% 1% 1% 0% 5% 2%

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Actuated Green, G (s) 30.3 30.3 30.3 40.4 44.4 20.2

Effective Green, g (s) 30.3 30.3 30.3 40.4 44.4 20.2

Actuated g/C Ratio 0.33 0.33 0.33 0.44 0.49 0.22

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 657 94 577 457 844 629

v/s Ratio Prot 0.14 0.09 c0.29

v/s Ratio Perm 0.34 c0.72 0.09 c0.22

v/c Ratio 1.02 2.18 0.42 0.40 0.60 0.97

Uniform Delay, d1 30.6 30.6 23.8 25.1 17.0 35.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 41.4 564.7 0.5 2.6 3.1 30.2

Delay (s) 72.0 595.2 24.3 27.7 20.1 65.5

Level of Service E F C C C E

Approach Delay (s) 72.0 284.4 22.2 65.5

Approach LOS E F C E

Intersection Summary

HCM Average Control Delay 95.6 HCM Level of Service F

HCM Volume to Capacity ratio 1.33

Actuated Cycle Length (s) 91.4 Sum of lost time (s) 16.7

Intersection Capacity Utilization 99.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 494 369 0 622 20 368 23 24 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 15 16 12 14 12 12 15 15 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 100 150 0 0 0 50 0 0

Storage Lanes 1 1 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1986 2049 1812 0 1808 0 0 1959 1777 0 0 0

Flt Permitted 0.132 0.955

Satd. Flow (perm) 276 2049 1812 0 1808 0 0 1959 1777 0 0 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 319 11

Link Speed (mph) 30 30 30 30

Link Distance (ft) 858 644 498 420

Travel Time (s) 19.5 14.6 11.3 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.93 0.93 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 1% 0% 12% 1% 2% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 12 561 419 0 691 0 0 444 27 0 0 0

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 3 3 3

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 35.0 35.0 35.0 0.0 35.0 0.0 35.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 39.3% 39.3% 39.3% 0.0% 39.3% 0.0% 39.3% 39.3% 39.3% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 21%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.41

v/c Ratio 0.11 0.67 0.45 0.93 0.55 0.04

Control Delay 19.7 24.2 6.5 43.9 21.2 12.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.7 24.2 6.5 43.9 21.2 12.0

LOS B C A D C B

Approach Delay 16.6 43.9 20.7

Approach LOS B D C

Queue Length 50th (ft) 3 183 25 265 136 4

Queue Length 95th (ft) 18 #433 107 #667 306 23

Internal Link Dist (ft) 778 564 418 340

Turn Bay Length (ft) 100 150 50

Base Capacity (vph) 113 841 932 742 804 736

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.11 0.67 0.45 0.93 0.55 0.04

Intersection Summary

Area Type: Other

Cycle Length: 89

Actuated Cycle Length: 73.8

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 26.3 Intersection LOS: C

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     23: Main Street (Route 140) & Union Street
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Lane Group ø2

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 494 369 0 622 20 368 23 24 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 16 12 14 12 12 15 15 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00

Satd. Flow (prot) 1986 2049 1812 1807 1959 1776

Flt Permitted 0.13 1.00 1.00 1.00 0.96 1.00

Satd. Flow (perm) 276 2049 1812 1807 1959 1776

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.93 0.93 0.88 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 12 561 419 0 669 22 418 26 27 0 0 0

RTOR Reduction (vph) 0 0 192 0 0 0 0 0 7 0 0 0

Lane Group Flow (vph) 12 561 227 0 691 0 0 444 20 0 0 0

Heavy Vehicles (%) 0% 2% 1% 0% 12% 1% 2% 0% 0% 0% 0% 0%

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Actuated Green, G (s) 30.3 30.3 30.3 30.3 30.3 30.3

Effective Green, g (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 110 814 720 718 778 705

v/s Ratio Prot 0.27 c0.38 c0.23 0.01

v/s Ratio Perm 0.04 0.13

v/c Ratio 0.11 0.69 0.31 0.96 0.57 0.03

Uniform Delay, d1 14.5 19.1 15.8 22.4 17.9 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 4.7 1.1 25.6 3.0 0.1

Delay (s) 16.5 23.8 17.0 48.0 21.0 14.1

Level of Service B C B D C B

Approach Delay (s) 20.9 48.0 20.6 0.0

Approach LOS C D C A

Intersection Summary

HCM Average Control Delay 29.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 15.7

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 446 44 394 408 37 395

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1914 0 0 2070 1842 0

Flt Permitted 0.976 0.996

Satd. Flow (perm) 1914 0 0 2070 1842 0

Link Speed (mph) 30 25 30

Link Distance (ft) 308 448 368

Travel Time (s) 7.0 12.2 8.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.93 0.93 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 5% 1% 2% 3% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 557 0 0 863 480 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 105.9% ICU Level of Service G

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 446 44 394 408 37 395

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.93 0.93 0.90 0.90

Hourly flow rate (vph) 507 50 424 439 41 439

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 507 1818 532

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 507 1818 532

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 60 20 20

cM capacity (veh/h) 1063 51 548

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 557 862 480

Volume Left 0 424 41

Volume Right 50 0 439

cSH 1700 1063 299

Volume to Capacity 0.33 0.40 1.61

Queue Length 95th (ft) 0 49 721

Control Delay (s) 0.0 8.1 318.3

Lane LOS A F

Approach Delay (s) 0.0 8.1 318.3

Approach LOS F

Intersection Summary

Average Delay 84.1

Intersection Capacity Utilization 105.9% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 1009 43 18 934 11 4 0 1 3 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1931 0 0 1920 0 0 1731 0 0 1685 0

Flt Permitted 0.999 0.957 0.950

Satd. Flow (perm) 0 1931 0 0 1920 0 0 1731 0 0 1685 0

Link Speed (mph) 30 35 30 30

Link Distance (ft) 613 1030 563 383

Travel Time (s) 13.9 20.1 12.8 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.94 0.94 0.94 0.50 0.25 0.92 0.75 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 3% 0% 2% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1145 0 0 1025 0 0 9 0 0 4 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 73.9% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 1009 43 18 934 11 4 0 1 3 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.94 0.94 0.94 0.50 0.25 0.92 0.75 0.92 0.92

Hourly flow rate (vph) 1 1097 47 19 994 12 8 0 1 4 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1309

pX, platoon unblocked 0.69 0.69 0.69 0.69 0.69 0.69

vC, conflicting volume 1005 1143 2160 2166 1120 2161 2183 999

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 781 1143 2460 2468 1120 2461 2494 772

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 97 44 100 100 72 100 100

cM capacity (veh/h) 582 618 14 20 254 14 20 277

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 1145 1024 9 4

Volume Left 1 19 8 4

Volume Right 47 12 1 0

cSH 582 618 16 14

Volume to Capacity 0.00 0.03 0.57 0.28

Queue Length 95th (ft) 0 2 37 19

Control Delay (s) 0.1 1.0 391.4 341.2

Lane LOS A A F F

Approach Delay (s) 0.1 1.0 391.4 341.2

Approach LOS F F

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 73.9% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 117 426 0 0 392 254 41 0 69 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 16 16 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 250 0 0

Storage Lanes 0 0 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2051 0 0 1944 0 0 1986 1777 0 0 0

Flt Permitted 0.989 0.950

Satd. Flow (perm) 0 2051 0 0 1944 0 0 1986 1777 0 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 522 376 353 403

Travel Time (s) 11.9 8.5 8.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 3% 0% 3% 0% 3% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 597 0 0 734 0 0 47 78 0 0 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 117 426 0 0 392 254 41 0 69 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 129 468 0 0 445 289 47 0 78 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 445 468 1315 1171 468 1315 1315 590

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 445 468 1315 1171 468 1315 1315 590

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 89 100 62 100 87 100 100 100

cM capacity (veh/h) 1125 1104 122 172 593 108 141 511

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 597 734 125

Volume Left 129 0 47

Volume Right 0 289 78

cSH 1125 1700 329

Volume to Capacity 0.11 0.43 0.38

Queue Length 95th (ft) 10 0 43

Control Delay (s) 2.9 0.0 26.7

Lane LOS A D

Approach Delay (s) 2.9 0.0 26.7

Approach LOS D

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 297 53 110 323 0 0 0 0 244 0 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 12 12 12 16 16

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 150

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2030 0 0 2012 0 0 0 0 0 2006 1794

Flt Permitted 0.987 0.950

Satd. Flow (perm) 0 2030 0 0 2012 0 0 0 0 0 2006 1794

Link Speed (mph) 30 30 30 30

Link Distance (ft) 611 522 572 384

Travel Time (s) 13.9 11.9 13.0 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.96 0.96 0.90 0.90 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 6% 4% 2% 0% 0% 0% 0% 2% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 364 0 0 481 0 0 0 0 0 277 142

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 65.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 297 53 110 323 0 0 0 0 244 0 125

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.96 0.96 0.90 0.90 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Hourly flow rate (vph) 0 309 55 122 359 0 0 0 0 277 0 142

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 359 309 940 940 337 940 913 359

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 359 309 940 940 337 940 913 359

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 90 100 100 100 0 100 79

cM capacity (veh/h) 1211 1240 180 239 710 225 248 685

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 365 481 419

Volume Left 0 122 277

Volume Right 55 0 142

cSH 1700 1240 311

Volume to Capacity 0.21 0.10 1.35

Queue Length 95th (ft) 0 8 525

Control Delay (s) 0.0 2.9 209.4

Lane LOS A F

Approach Delay (s) 0.0 2.9 209.4

Approach LOS F

Intersection Summary

Average Delay 70.5

Intersection Capacity Utilization 65.4% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 212 150 29 23 192 15 16 82 23 85 147 378

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 16 12 12 13 12 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1931 0 0 2095 0 0 1899 0 0 1935 0

Flt Permitted 0.974 0.995 0.993 0.993

Satd. Flow (perm) 0 1931 0 0 2095 0 0 1899 0 0 1935 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2892 506 542 449

Travel Time (s) 65.7 11.5 12.3 10.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 4% 5% 1% 0% 0% 0% 0% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 444 0 0 261 0 0 137 0 0 670 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 212 150 29 23 192 15 16 82 23 85 147 378

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91

Hourly flow rate (vph) 241 170 33 26 218 17 18 93 26 93 162 415

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 235 203 1444 956 187 1020 964 227

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 235 203 1444 956 187 1020 964 227

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 82 98 0 55 97 20 21 49

cM capacity (veh/h) 1338 1351 17 209 860 117 205 815

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 444 261 138 670

Volume Left 241 26 18 93

Volume Right 33 17 26 415

cSH 1338 1351 88 320

Volume to Capacity 0.18 0.02 1.57 2.09

Queue Length 95th (ft) 16 1 274 1222

Control Delay (s) 5.3 0.9 387.8 528.7

Lane LOS A A F F

Approach Delay (s) 5.3 0.9 387.8 528.7

Approach LOS F F

Intersection Summary

Average Delay 271.1

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 173 52 45 235 291 40 104 22 217 123 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1839 0 0 1746 0 0 1843 0 0 1791 0

Flt Permitted 0.998 0.996 0.988 0.970

Satd. Flow (perm) 0 1839 0 0 1746 0 0 1843 0 0 1791 0

Link Speed (mph) 30 20 30 20

Link Distance (ft) 1273 2892 339 1519

Travel Time (s) 28.9 98.6 7.7 51.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.93 0.93 0.93 0.88 0.88 0.88 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 1% 1% 0% 0% 0% 3% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 267 0 0 614 0 0 188 0 0 382 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 86.5% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 10 173 52 45 235 291 40 104 22 217 123 8

Peak Hour Factor 0.88 0.88 0.88 0.93 0.93 0.93 0.88 0.88 0.88 0.91 0.91 0.91

Hourly flow rate (vph) 11 197 59 48 253 313 45 118 25 238 135 9

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 267 614 189 382

Volume Left (vph) 11 48 45 238

Volume Right (vph) 59 313 25 9

Hadj (s) -0.12 -0.27 -0.03 0.15

Departure Headway (s) 7.4 6.7 8.0 7.4

Degree Utilization, x 0.55 1.13 0.42 0.79

Capacity (veh/h) 451 535 415 475

Control Delay (s) 19.2 105.6 16.5 32.6

Approach Delay (s) 19.2 105.6 16.5 32.6

Approach LOS C F C D

Intersection Summary

Delay 58.9

HCM Level of Service F

Intersection Capacity Utilization 86.5% ICU Level of Service E

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 265 8 191 223 8 147

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1728 0 1745 0 0 1842

Flt Permitted 0.954 0.997

Satd. Flow (perm) 1728 0 1745 0 0 1842

Link Speed (mph) 30 30 30

Link Distance (ft) 1273 279 1352

Travel Time (s) 28.9 6.3 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.94 0.94 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 2% 0% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 294 0 440 0 0 176

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

30: Pinehill Road & Stevens Street Build (2022) Alternative A PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 86

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 265 8 191 223 8 147

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.94 0.94 0.88 0.88

Hourly flow rate (vph) 285 9 203 237 9 167

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 507 322 440

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 507 322 440

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 46 99 99

cM capacity (veh/h) 523 724 1130

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 294 440 176

Volume Left 285 0 9

Volume Right 9 237 0

cSH 527 1700 1130

Volume to Capacity 0.56 0.26 0.01

Queue Length 95th (ft) 84 0 1

Control Delay (s) 20.1 0.0 0.5

Lane LOS C A

Approach Delay (s) 20.1 0.0 0.5

Approach LOS C

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 174 131 299 75 138 417

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1873 1834 0 1884 0

Flt Permitted 0.972 0.988

Satd. Flow (perm) 0 1873 1834 0 1884 0

Link Speed (mph) 30 30 30

Link Distance (ft) 294 540 827

Travel Time (s) 6.7 12.3 18.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.90 0.90 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 1% 0% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 343 415 0 591 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 80.2% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 174 131 299 75 138 417

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.90 0.90 0.94 0.94

Hourly flow rate (vph) 196 147 332 83 147 444

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 416 912 374

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 416 912 374

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 83 42 34

cM capacity (veh/h) 1149 251 675

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 343 416 590

Volume Left 196 0 147

Volume Right 0 83 444

cSH 1149 1700 475

Volume to Capacity 0.17 0.24 1.24

Queue Length 95th (ft) 15 0 593

Control Delay (s) 5.7 0.0 151.9

Lane LOS A F

Approach Delay (s) 5.7 0.0 151.9

Approach LOS F

Intersection Summary

Average Delay 67.9

Intersection Capacity Utilization 80.2% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 200 444 125 0 346 51 93 84 1 21 73 154

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2066 0 0 1892 0 0 1770 0 0 1723 0

Flt Permitted 0.987 0.974 0.996

Satd. Flow (perm) 0 2066 0 0 1892 0 0 1770 0 0 1723 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 555 821 422 619

Travel Time (s) 12.6 18.7 9.6 14.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.93 0.92 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 2% 0% 2% 2% 1% 1% 0% 0% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 826 0 0 451 0 0 202 0 0 282 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 100.8% ICU Level of Service G

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 200 444 125 0 346 51 93 84 1 21 73 154

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.92 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 215 477 134 0 393 58 106 95 1 24 83 175

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 821

pX, platoon unblocked

vC, conflicting volume 451 612 1613 1426 545 1446 1464 422

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 451 612 1613 1426 545 1446 1464 422

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 81 100 0 13 100 6 21 72

cM capacity (veh/h) 1115 977 18 110 542 25 105 634

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 827 451 202 282

Volume Left 215 0 106 24

Volume Right 134 58 1 175

cSH 1115 977 30 140

Volume to Capacity 0.19 0.00 6.64 2.01

Queue Length 95th (ft) 18 0 Err 561

Control Delay (s) 4.3 0.0 Err 532.7

Lane LOS A F F

Approach Delay (s) 4.3 0.0 Err 532.7

Approach LOS F F

Intersection Summary

Average Delay 1235.0

Intersection Capacity Utilization 100.8% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Lane Configurations

Volume (vph) 12 661 594 383 457 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 11 10 13 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 175 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1877 1801 1478 1851 0

Flt Permitted 0.988 0.952

Satd. Flow (perm) 0 1856 1801 1478 1851 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 395

Link Speed (mph) 30 30 30

Link Distance (ft) 332 441 821

Travel Time (s) 7.5 10.0 18.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.89 0.89 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 9% 1% 2% 2% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 701 667 430 509 0

Turn Type Perm Perm

Protected Phases 1 1 2 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 17.0

Total Split (s) 40.0 40.0 40.0 40.0 25.0 0.0 17.0

Total Split (%) 48.8% 48.8% 48.8% 48.8% 30.5% 0.0% 21%

Maximum Green (s) 35.0 35.0 35.0 35.0 20.0 14.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 4.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None

Walk Time (s) 10.0

Flash Dont Walk (s) 4.0
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Pedestrian Calls (#/hr) 10

Act Effct Green (s) 35.3 35.3 35.3 20.2

Actuated g/C Ratio 0.52 0.52 0.52 0.30

v/c Ratio 0.73 0.72 0.45 0.93

Control Delay 20.6 20.2 3.7 51.9

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 20.6 20.2 3.7 51.9

LOS C C A D

Approach Delay 20.6 13.8 51.9

Approach LOS C B D

Queue Length 50th (ft) 188 177 6 190

Queue Length 95th (ft) #537 #498 62 #493

Internal Link Dist (ft) 252 361 741

Turn Bay Length (ft) 175

Base Capacity (vph) 958 930 954 546

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.73 0.72 0.45 0.93

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 68.4

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 24.3 Intersection LOS: C

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     33: County Street (Route 140) & Gordon Owen Parkway
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 12 661 594 383 457 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 13 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 1877 1801 1478 1851

Flt Permitted 0.99 1.00 1.00 0.95

Satd. Flow (perm) 1855 1801 1478 1851

Peak-hour factor, PHF 0.96 0.96 0.89 0.89 0.90 0.90

Adj. Flow (vph) 12 689 667 430 508 1

RTOR Reduction (vph) 0 0 0 198 0 0

Lane Group Flow (vph) 0 701 667 232 509 0

Heavy Vehicles (%) 9% 1% 2% 2% 1% 0%

Turn Type Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1

Actuated Green, G (s) 35.3 35.3 35.3 20.2

Effective Green, g (s) 35.3 35.3 35.3 20.2

Actuated g/C Ratio 0.50 0.50 0.50 0.29

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 925 898 737 528

v/s Ratio Prot 0.37 c0.27

v/s Ratio Perm c0.38 0.16

v/c Ratio 0.76 0.74 0.31 0.96

Uniform Delay, d1 14.3 14.1 10.6 24.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.8 3.6 0.3 30.1

Delay (s) 18.1 17.7 10.9 55.1

Level of Service B B B E

Approach Delay (s) 18.1 15.0 55.1

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 24.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 70.8 Sum of lost time (s) 15.3

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 881 176 397 917 248 29 302 315 149 377 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 11 12 12 12 12 12 12 15 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 115 300 135 300 25 75 25 0

Storage Lanes 1 1 1 1 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1685 3485 0 1728 3453 0 1805 1881 1615 1736 2056 0

Flt Permitted 0.950 0.950 0.132 0.287

Satd. Flow (perm) 1685 3485 0 1728 3453 0 251 1881 1615 524 2056 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 20 29 167 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 694 783 720 476

Travel Time (s) 15.8 17.8 16.4 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 1% 1% 2% 0% 1% 0% 4% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 12 1149 0 432 1267 0 33 343 358 169 450 0

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Detector Phase 1 6 5 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 8.0 12.0 8.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 40.0 0.0 25.0 40.0 0.0 34.0 34.0 34.0 34.0 34.0 0.0

Total Split (%) 20.8% 33.3% 0.0% 20.8% 33.3% 0.0% 28.3% 28.3% 28.3% 28.3% 28.3% 0.0%

Maximum Green (s) 21.0 36.0 21.0 36.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None Max None Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 18%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 8.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 6.4 36.2 21.1 59.3 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.06 0.35 0.20 0.57 0.29 0.29 0.29 0.29 0.29

v/c Ratio 0.12 0.93 1.22 0.63 0.45 0.62 0.61 1.10 0.75

Control Delay 50.8 46.3 158.7 18.6 55.1 38.8 22.2 139.7 42.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 50.8 46.3 158.7 18.6 55.1 38.8 22.2 139.7 42.9

LOS D D F B E D C F D

Approach Delay 46.3 54.2 31.4 69.4

Approach LOS D D C E

Queue Length 50th (ft) 7 350 ~328 228 17 184 98 ~118 251

Queue Length 95th (ft) 29 #658 #654 #567 #70 344 235 #301 #494

Internal Link Dist (ft) 614 703 640 396

Turn Bay Length (ft) 115 135 25 75 25

Base Capacity (vph) 345 1236 354 1997 73 550 591 153 602

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.03 0.93 1.22 0.63 0.45 0.62 0.61 1.10 0.75

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 103.2

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.22

Intersection Signal Delay: 50.3 Intersection LOS: D

Intersection Capacity Utilization 93.0% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     34: Dean Street (Route 44) & Longmeadow Road
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 881 176 397 917 248 29 302 315 149 377 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 12 11 12 12 12 12 12 12 15 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1685 3485 1728 3453 1805 1881 1615 1736 2055

Flt Permitted 0.95 1.00 0.95 1.00 0.13 1.00 1.00 0.29 1.00

Satd. Flow (perm) 1685 3485 1728 3453 252 1881 1615 525 2055

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 12 958 191 432 997 270 33 343 358 169 428 22

RTOR Reduction (vph) 0 13 0 0 13 0 0 0 121 0 1 0

Lane Group Flow (vph) 12 1136 0 432 1254 0 33 343 237 169 449 0

Heavy Vehicles (%) 0% 1% 1% 1% 1% 2% 0% 1% 0% 4% 1% 0%

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Actuated Green, G (s) 1.4 39.6 21.1 59.3 30.2 30.2 30.2 30.2 30.2

Effective Green, g (s) 1.4 39.6 21.1 59.3 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.01 0.36 0.19 0.54 0.28 0.28 0.28 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 22 1266 335 1879 70 521 447 145 569

v/s Ratio Prot 0.01 c0.33 c0.25 0.36 0.18 0.22

v/s Ratio Perm 0.13 0.15 c0.32

v/c Ratio 0.55 0.90 1.29 0.67 0.47 0.66 0.53 1.17 0.79

Uniform Delay, d1 53.5 32.8 44.0 17.8 32.8 34.8 33.4 39.4 36.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 24.9 10.2 151.0 1.9 4.9 3.0 1.2 126.1 7.1

Delay (s) 78.3 43.0 194.9 19.7 37.7 37.8 34.6 165.5 43.6

Level of Service E D F B D D C F D

Approach Delay (s) 43.3 64.2 36.3 76.9

Approach LOS D E D E

Intersection Summary

HCM Average Control Delay 55.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.08

Actuated Cycle Length (s) 109.0 Sum of lost time (s) 18.1

Intersection Capacity Utilization 93.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 554 89 13 672 21 104 98 12 15 151 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 150 0 150 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1736 1829 0 1805 1855 0 0 1815 0 0 1762 0

Flt Permitted 0.114 0.135 0.494 0.977

Satd. Flow (perm) 208 1829 0 256 1855 0 0 919 0 0 1727 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 11 2 3 33

Link Speed (mph) 30 30 30 30

Link Distance (ft) 682 771 671 608

Travel Time (s) 15.5 17.5 15.3 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 2% 0% 0% 2% 0% 3% 0% 0% 0% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 93 731 0 14 753 0 0 238 0 0 327 0

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Detector Phase 2 1 2 1 1 3 3 3 3

Switch Phase

Minimum Initial (s) 4.0 10.0 10.0 20.0 20.0 20.0 20.0

Minimum Split (s) 9.0 15.0 15.0 25.0 25.0 25.0 25.0

Total Split (s) 17.0 57.0 0.0 40.0 40.0 0.0 30.0 30.0 0.0 30.0 30.0 0.0

Total Split (%) 16.2% 54.3% 0.0% 38.1% 38.1% 0.0% 28.6% 28.6% 0.0% 28.6% 28.6% 0.0%

Maximum Green (s) 12.0 35.0 35.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 18.0

Total Split (s) 18.0

Total Split (%) 17%

Maximum Green (s) 15.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 46.8 51.8 35.2 35.2 25.1 25.1

Actuated g/C Ratio 0.52 0.57 0.39 0.39 0.28 0.28

v/c Ratio 0.31 0.69 0.14 1.04 0.92 0.65

Control Delay 23.5 19.0 25.4 72.6 73.3 33.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 23.5 19.0 25.4 72.6 73.3 33.9

LOS C B C E E C

Approach Delay 19.5 71.7 73.3 33.9

Approach LOS B E E C

Queue Length 50th (ft) 20 241 5 ~410 123 139

Queue Length 95th (ft) 59 536 24 #856 #335 #284

Internal Link Dist (ft) 602 691 591 528

Turn Bay Length (ft) 150 150

Base Capacity (vph) 314 1066 100 726 259 506

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.30 0.69 0.14 1.04 0.92 0.65

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 90.1

Natural Cycle: 110

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.04

Intersection Signal Delay: 46.2 Intersection LOS: D

Intersection Capacity Utilization 92.9% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     35: Winthrop Street & Highland Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 554 89 13 672 21 104 98 12 15 151 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.99 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.98 1.00

Satd. Flow (prot) 1736 1829 1805 1855 1815 1763

Flt Permitted 0.11 1.00 0.14 1.00 0.49 0.98

Satd. Flow (perm) 208 1829 257 1855 918 1727

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90 0.88 0.88 0.88

Adj. Flow (vph) 93 630 101 14 730 23 116 109 13 17 172 138

RTOR Reduction (vph) 0 5 0 0 1 0 0 2 0 0 24 0

Lane Group Flow (vph) 93 726 0 14 752 0 0 236 0 0 303 0

Heavy Vehicles (%) 4% 2% 0% 0% 2% 0% 3% 0% 0% 0% 1% 2%

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Actuated Green, G (s) 46.8 51.8 35.2 35.2 25.2 25.2

Effective Green, g (s) 46.8 51.8 35.2 35.2 25.2 25.2

Actuated g/C Ratio 0.51 0.56 0.38 0.38 0.27 0.27

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0

Lane Grp Cap (vph) 297 1023 98 705 250 470

v/s Ratio Prot 0.04 c0.40 c0.41

v/s Ratio Perm 0.12 0.05 c0.26 0.18

v/c Ratio 0.31 0.71 0.14 1.07 0.94 0.64

Uniform Delay, d1 33.7 14.9 18.8 28.7 33.0 29.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 3.4 1.9 53.0 41.7 3.4

Delay (s) 34.5 18.3 20.7 81.7 74.7 33.1

Level of Service C B C F E C

Approach Delay (s) 20.1 80.6 74.7 33.1

Approach LOS C F E C

Intersection Summary

HCM Average Control Delay 49.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 92.6 Sum of lost time (s) 15.6

Intersection Capacity Utilization 92.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 75 0 0 385 497 58

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 0 0 1863 1837 0

Flt Permitted 0.950

Satd. Flow (perm) 1770 0 0 1863 1837 0

Link Speed (mph) 30 30 30

Link Distance (ft) 513 613 269

Travel Time (s) 11.7 13.9 6.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 85 0 0 438 631 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 75 0 0 385 497 58

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 85 0 0 438 565 66

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1217

pX, platoon unblocked

vC, conflicting volume 1035 598 631

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1035 598 631

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 67 100 100

cM capacity (veh/h) 257 502 952

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 85 438 631

Volume Left 85 0 0

Volume Right 0 0 66

cSH 257 952 1700

Volume to Capacity 0.33 0.00 0.37

Queue Length 95th (ft) 35 0 0

Control Delay (s) 25.8 0.0 0.0

Lane LOS D

Approach Delay (s) 25.8 0.0 0.0

Approach LOS D

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 93 110 872 89 191 688

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2046 1777 3480 0 0 3527

Flt Permitted 0.950 0.989

Satd. Flow (perm) 2046 1777 3480 0 0 3527

Link Speed (mph) 30 40 40

Link Distance (ft) 489 1115 542

Travel Time (s) 11.1 19.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.96 0.96 0.97 0.97

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 2% 5% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 106 125 1001 0 0 906

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 66.7% ICU Level of Service C

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 93 110 872 89 191 688

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.96 0.96 0.97 0.97

Hourly flow rate (vph) 106 125 908 93 197 709

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1703 501 908

vC1, stage 1 conf vol 955

vC2, stage 2 conf vol 748

vCu, unblocked vol 1703 501 908

tC, single (s) 6.8 7.0 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 55 76 74

cM capacity (veh/h) 234 513 745

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 231 606 395 433 473

Volume Left 106 0 0 197 0

Volume Right 125 0 93 0 0

cSH 511 1700 1700 745 1700

Volume to Capacity 0.45 0.36 0.23 0.26 0.28

Queue Length 95th (ft) 58 0 0 27 0

Control Delay (s) 22.6 0.0 0.0 7.2 0.0

Lane LOS C A

Approach Delay (s) 22.6 0.0 3.4

Approach LOS C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 66.7% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 305 206 123 657 666 115

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2006 1777 0 3516 3501 0

Flt Permitted 0.950 0.992

Satd. Flow (perm) 2006 1777 0 3516 3501 0

Link Speed (mph) 30 30 40

Link Distance (ft) 516 240 1115

Travel Time (s) 11.7 5.5 19.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.95 0.95 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 1% 2% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 347 234 0 821 831 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 305 206 123 657 666 115

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.95 0.95 0.94 0.94

Hourly flow rate (vph) 347 234 129 692 709 122

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1374 415 709

vC1, stage 1 conf vol 770

vC2, stage 2 conf vol 605

vCu, unblocked vol 1374 415 709

tC, single (s) 6.8 7.0 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 0 60 85

cM capacity (veh/h) 315 583 893

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 581 360 461 472 359

Volume Left 347 129 0 0 0

Volume Right 234 0 0 0 122

cSH 457 893 1700 1700 1700

Volume to Capacity 1.27 0.15 0.27 0.28 0.21

Queue Length 95th (ft) 609 13 0 0 0

Control Delay (s) 164.1 4.5 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 164.1 2.0 0.0

Approach LOS F

Intersection Summary

Average Delay 43.4

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 105 267 33 38 281 82 29 176 39 91 466 255

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1799 0 0 1814 0 0 1814 0 0 1737 0

Flt Permitted 0.732 0.938 0.885 0.928

Satd. Flow (perm) 0 1334 0 0 1711 0 0 1615 0 0 1622 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 24 17 42

Link Speed (mph) 30 30 30 30

Link Distance (ft) 548 563 860 661

Travel Time (s) 12.5 12.8 19.5 15.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.89 0.89 0.89 0.88 0.88 0.88 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 2% 3% 6% 1% 0% 0% 2% 3% 3% 5% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 460 0 0 451 0 0 277 0 0 913 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0

Total Split (%) 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0%

Maximum Green (s) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 24.5 24.5 31.3 31.3

Actuated g/C Ratio 0.38 0.38 0.49 0.49

v/c Ratio 0.89 0.67 0.35 1.12

Control Delay 39.0 20.6 12.4 90.5

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 39.0 20.6 12.4 90.5

LOS D C B F

Approach Delay 39.0 20.6 12.4 90.5

Approach LOS D C B F

Queue Length 50th (ft) 158 132 61 ~431

Queue Length 95th (ft) #301 216 122 #695

Internal Link Dist (ft) 468 483 780 581

Turn Bay Length (ft)

Base Capacity (vph) 657 850 800 816

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.70 0.53 0.35 1.12

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 63.9

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.12

Intersection Signal Delay: 53.9 Intersection LOS: D

Intersection Capacity Utilization 110.4% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     39: Route 79 & Route 18
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 105 267 33 38 281 82 29 176 39 91 466 255

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.97 0.98 0.96

Flt Protected 0.99 1.00 0.99 0.99

Satd. Flow (prot) 1799 1816 1813 1737

Flt Permitted 0.73 0.94 0.88 0.93

Satd. Flow (perm) 1333 1712 1614 1621

Peak-hour factor, PHF 0.88 0.88 0.88 0.89 0.89 0.89 0.88 0.88 0.88 0.89 0.89 0.89

Adj. Flow (vph) 119 303 38 43 316 92 33 200 44 102 524 287

RTOR Reduction (vph) 0 5 0 0 15 0 0 9 0 0 21 0

Lane Group Flow (vph) 0 455 0 0 436 0 0 268 0 0 892 0

Heavy Vehicles (%) 6% 2% 3% 6% 1% 0% 0% 2% 3% 3% 5% 3%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 24.5 24.5 31.3 31.3

Effective Green, g (s) 24.5 24.5 31.3 31.3

Actuated g/C Ratio 0.38 0.38 0.49 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 512 657 792 795

v/s Ratio Prot

v/s Ratio Perm c0.34 0.25 0.17 c0.55

v/c Ratio 0.89 0.66 0.34 1.12

Uniform Delay, d1 18.4 16.2 9.9 16.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.0 2.5 0.3 70.8

Delay (s) 35.3 18.8 10.2 87.1

Level of Service D B B F

Approach Delay (s) 35.3 18.8 10.2 87.1

Approach LOS D B B F

Intersection Summary

HCM Average Control Delay 50.9 HCM Level of Service D

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 63.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 110.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 75 3 29 22 12 3 19 339 5 4 642 128

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 16 12 10 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1692 1760 0 1618 0 0 1796 0 0 1790 0

Flt Permitted 0.954 0.971 0.997

Satd. Flow (perm) 0 1692 1760 0 1618 0 0 1796 0 0 1790 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 340 444 1082 984

Travel Time (s) 7.7 10.1 24.6 22.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.96 0.96 0.96 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 4% 5% 0% 33% 11% 5% 0% 25% 4% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 88 33 0 42 0 0 378 0 0 880 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 75 3 29 22 12 3 19 339 5 4 642 128

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.96 0.96 0.96 0.88 0.88 0.88

Hourly flow rate (vph) 85 3 33 25 14 3 20 353 5 5 730 145

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1217 1209 802 1208 1279 356 875 358

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1217 1209 802 1208 1279 356 875 358

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.5 4.2 4.3

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.6 2.3 2.4

p0 queue free % 41 98 91 82 92 99 97 100

cM capacity (veh/h) 145 179 381 138 162 624 735 1084

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 122 42 378 880

Volume Left 85 25 20 5

Volume Right 33 3 5 145

cSH 200 156 735 1084

Volume to Capacity 0.61 0.27 0.03 0.00

Queue Length 95th (ft) 86 26 2 0

Control Delay (s) 49.3 36.5 0.8 0.1

Lane LOS E E A A

Approach Delay (s) 49.3 36.5 0.8 0.1

Approach LOS E E

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 30 96 597 210 12 482

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 11 12 12 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1810 1794 1700 0 0 3387

Flt Permitted 0.950 0.999

Satd. Flow (perm) 1810 1794 1700 0 0 3387

Link Speed (mph) 30 30 30

Link Distance (ft) 562 921 599

Travel Time (s) 12.8 20.9 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.96 0.96 0.98 0.98

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 2% 4% 5% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 109 841 0 0 504

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 30 96 597 210 12 482

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.96 0.96 0.98 0.98

Hourly flow rate (vph) 34 109 622 219 12 492

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1002 731 622

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1002 731 622

tC, single (s) 7.1 6.9 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 84 70 99

cM capacity (veh/h) 218 364 969

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 143 841 176 328

Volume Left 34 0 12 0

Volume Right 109 219 0 0

cSH 478 1700 969 1700

Volume to Capacity 0.30 0.49 0.01 0.19

Queue Length 95th (ft) 31 0 1 0

Control Delay (s) 20.4 0.0 0.7 0.0

Lane LOS C A

Approach Delay (s) 20.4 0.0 0.3

Approach LOS C

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 237 483 69 570 380 132

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 11 11 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1967 1777 0 1771 1783 1561

Flt Permitted 0.950 0.995

Satd. Flow (perm) 1967 1777 0 1771 1783 1561

Link Speed (mph) 30 30 30

Link Distance (ft) 595 770 921

Travel Time (s) 13.5 17.5 20.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.90 0.90 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 3% 5% 3% 3% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 269 549 0 710 432 150

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 237 483 69 570 380 132

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.90 0.90 0.88 0.88

Hourly flow rate (vph) 269 549 77 633 432 150

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1218 432 432

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1218 432 432

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 12 93

cM capacity (veh/h) 184 622 1112

Direction, Lane # EB 1 NB 1 SB 1 SB 2

Volume Total 818 710 432 150

Volume Left 269 77 0 0

Volume Right 549 0 0 150

cSH 406 1112 1700 1700

Volume to Capacity 2.02 0.07 0.25 0.09

Queue Length 95th (ft) 1424 6 0 0

Control Delay (s) 488.4 1.7 0.0 0.0

Lane LOS F A

Approach Delay (s) 488.4 1.7 0.0

Approach LOS F

Intersection Summary

Average Delay 190.0

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 70 1189 755 600 1 176

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 13 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1898 1763 0 2046 1777

Flt Permitted 0.997 0.950

Satd. Flow (perm) 0 1898 1763 0 2046 1777

Link Speed (mph) 50 50 30

Link Distance (ft) 833 581 538

Travel Time (s) 11.4 7.9 12.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 3% 2% 8% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1353 1473 0 1 200

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 129.8% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 70 1189 755 600 1 176

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 75 1278 821 652 1 200

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 821 2576 1147

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 821 2576 1147

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 91 96 17

cM capacity (veh/h) 795 26 241

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 1354 1473 201

Volume Left 75 0 1

Volume Right 0 652 200

cSH 795 1700 243

Volume to Capacity 0.09 0.87 0.83

Queue Length 95th (ft) 8 0 162

Control Delay (s) 4.2 0.0 65.9

Lane LOS A F

Approach Delay (s) 4.2 0.0 65.9

Approach LOS F

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 129.8% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 695 363 16 915 47 564

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 13 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1836 0 0 1924 1986 1743

Flt Permitted 0.999 0.950

Satd. Flow (perm) 1836 0 0 1924 1986 1743

Link Speed (mph) 50 50 30

Link Distance (ft) 690 833 502

Travel Time (s) 9.4 11.4 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.97 0.97 0.93 0.93

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 0% 2% 3% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 1137 0 0 959 51 606

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 100.3% ICU Level of Service G

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 695 363 16 915 47 564

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.97 0.97 0.93 0.93

Hourly flow rate (vph) 747 390 16 943 51 606

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 747 1919 942

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 747 1919 942

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 30 0

cM capacity (veh/h) 870 72 315

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 1138 960 657

Volume Left 0 16 51

Volume Right 390 0 606

cSH 1700 870 328

Volume to Capacity 0.67 0.02 2.00

Queue Length 95th (ft) 0 1 1161

Control Delay (s) 0.0 0.5 488.9

Lane LOS A F

Approach Delay (s) 0.0 0.5 488.9

Approach LOS F

Intersection Summary

Average Delay 116.8

Intersection Capacity Utilization 100.3% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 1040 22 13 904 18 8 2 15 30 2 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 13 12 12 12 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1855 0 0 1918 0 0 1647 0 0 1554 0

Flt Permitted 0.997 0.999 0.984 0.990

Satd. Flow (perm) 0 1855 0 0 1918 0 0 1647 0 0 1554 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 547 743 379 337

Travel Time (s) 9.3 12.7 8.6 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 13% 0% 0% 4% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1259 0 0 1017 0 0 28 0 0 177 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 115.6% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 71 1040 22 13 904 18 8 2 15 30 2 124

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 79 1156 24 14 983 20 9 2 17 34 2 141

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1002 1180 2488 2356 1168 2364 2358 992

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1002 1180 2488 2356 1168 2364 2358 992

tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 89 98 0 93 93 0 93 53

cM capacity (veh/h) 699 599 8 31 238 19 31 301

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 1259 1016 28 177

Volume Left 79 14 9 34

Volume Right 24 20 17 141

cSH 699 599 23 76

Volume to Capacity 0.11 0.02 1.25 2.34

Queue Length 95th (ft) 9 2 91 417

Control Delay (s) 4.4 0.8 520.3 728.1

Lane LOS A A F F

Approach Delay (s) 4.4 0.8 520.3 728.1

Approach LOS F F

Intersection Summary

Average Delay 60.5

Intersection Capacity Utilization 115.6% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 29 1035 106 46 1019 54 71 31 39 52 41 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 14 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1902 0 0 1905 0 0 1674 0 0 1879 0

Flt Permitted 0.955 0.914 0.686 0.822

Satd. Flow (perm) 0 1819 0 0 1745 0 0 1178 0 0 1571 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 8 21 33

Link Speed (mph) 40 40 30 30

Link Distance (ft) 573 780 392 509

Travel Time (s) 9.8 13.3 8.9 11.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.94 0.93 0.93 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 1% 5% 2% 2% 6% 0% 0% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1245 0 0 1203 0 0 160 0 0 168 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Split (%) 75.0% 75.0% 0.0% 75.0% 75.0% 0.0% 25.0% 25.0% 0.0% 25.0% 25.0% 0.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 16.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 56.1 56.1 12.9 12.9

Actuated g/C Ratio 0.73 0.73 0.17 0.17

v/c Ratio 0.94 0.95 0.74 0.58

Control Delay 25.6 27.4 47.8 31.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 25.6 27.4 47.8 31.7

LOS C C D C

Approach Delay 25.6 27.4 47.8 31.7

Approach LOS C C D C

Queue Length 50th (ft) 435 430 64 60

Queue Length 95th (ft) #882 #865 #137 116

Internal Link Dist (ft) 493 700 312 429

Turn Bay Length (ft)

Base Capacity (vph) 1329 1273 261 353

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.94 0.95 0.61 0.48

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 77

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 28.0 Intersection LOS: C

Intersection Capacity Utilization 97.7% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     47: Route 44 & Church Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 29 1035 106 46 1019 54 71 31 39 52 41 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 13 12 12 13 12 12 11 12 12 14 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.99 0.96 0.95

Flt Protected 1.00 1.00 0.98 0.98

Satd. Flow (prot) 1902 1906 1674 1879

Flt Permitted 0.96 0.91 0.69 0.82

Satd. Flow (perm) 1818 1745 1177 1572

Peak-hour factor, PHF 0.94 0.94 0.94 0.93 0.93 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 31 1101 113 49 1096 58 81 35 44 59 47 62

RTOR Reduction (vph) 0 4 0 0 2 0 0 17 0 0 27 0

Lane Group Flow (vph) 0 1241 0 0 1201 0 0 143 0 0 141 0

Heavy Vehicles (%) 0% 2% 1% 5% 2% 2% 6% 0% 0% 0% 0% 2%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 56.1 56.1 12.9 12.9

Effective Green, g (s) 56.1 56.1 12.9 12.9

Actuated g/C Ratio 0.73 0.73 0.17 0.17

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1325 1271 197 263

v/s Ratio Prot

v/s Ratio Perm 0.68 c0.69 c0.12 0.09

v/c Ratio 0.94 0.94 0.72 0.53

Uniform Delay, d1 8.9 9.1 30.4 29.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.6 15.1 12.4 2.1

Delay (s) 22.5 24.2 42.7 31.4

Level of Service C C D C

Approach Delay (s) 22.5 24.2 42.7 31.4

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 24.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 77.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 97.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 53 1128 64 36 1045 31 15 3 30 3 0 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 16 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 130 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1965 1794 0 1912 0 0 1517 0 0 1608 0

Flt Permitted 0.998 0.998 0.985 0.997

Satd. Flow (perm) 0 1965 1794 0 1912 0 0 1517 0 0 1608 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 821 790 522 477

Travel Time (s) 14.0 13.5 11.9 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.98 0.98 0.98 0.96 0.96 0.96 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 2% 3% 2% 3% 7% 0% 11% 0% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1205 65 0 1159 0 0 54 0 0 48 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 100.3% ICU Level of Service G

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 53 1128 64 36 1045 31 15 3 30 3 0 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.98 0.98 0.98 0.96 0.96 0.96 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 54 1151 65 38 1089 32 17 3 34 3 0 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1121 1216 2484 2455 1151 2475 2504 1105

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1121 1216 2484 2455 1151 2475 2504 1105

tC, single (s) 4.1 4.1 7.2 6.5 6.3 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.4 3.5 4.0 3.3

p0 queue free % 91 93 0 87 85 76 100 82

cM capacity (veh/h) 623 570 14 27 231 14 25 255

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 1205 65 1158 55 49

Volume Left 54 0 38 17 3

Volume Right 0 65 32 34 45

cSH 623 1700 570 37 116

Volume to Capacity 0.09 0.04 0.07 1.49 0.42

Queue Length 95th (ft) 7 0 5 144 45

Control Delay (s) 3.4 0.0 2.6 491.8 56.6

Lane LOS A A F F

Approach Delay (s) 3.2 2.6 491.8 56.6

Approach LOS F F

Intersection Summary

Average Delay 14.5

Intersection Capacity Utilization 100.3% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 1232 385 46 1640 167 290 115 65 174 155 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 10 11 11 11 12 13 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 100 0 175 200 0 175 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3531 1492 0 3420 1546 1787 1846 0 1787 1738 0

Flt Permitted 0.484 0.728 0.201 0.634

Satd. Flow (perm) 0 1714 1492 0 2492 1546 378 1846 0 1193 1738 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 172 97 23 30

Link Speed (mph) 30 30 30 30

Link Distance (ft) 805 1061 855 763

Travel Time (s) 18.3 24.1 19.4 17.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.96 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 1% 0% 2% 1% 1% 1% 0% 1% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1436 418 0 1853 184 315 196 0 189 289 0

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 7 4 4 8 8 1 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 8.0 8.0 6.0 6.0 8.0 6.0 8.0

Minimum Split (s) 12.0 14.0 14.0 14.0 14.0 12.0 12.0 14.0 12.0 14.0

Total Split (s) 12.0 68.0 68.0 56.0 56.0 14.0 20.0 38.0 0.0 14.0 32.0 0.0

Total Split (%) 10.0% 56.7% 56.7% 46.7% 46.7% 11.7% 16.7% 31.7% 0.0% 11.7% 26.7% 0.0%

Maximum Green (s) 6.0 62.0 62.0 50.0 50.0 8.0 14.0 32.0 8.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.1 62.1 50.1 64.1 41.5 27.5 29.5 21.5

Actuated g/C Ratio 0.54 0.54 0.43 0.55 0.36 0.24 0.26 0.19

v/c Ratio 1.41 0.47 1.72 0.20 1.03 0.43 0.55 0.83

Control Delay 217.2 11.8 352.3 7.2 90.4 35.6 35.6 60.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 217.2 11.8 352.3 7.2 90.4 35.6 35.6 60.9

LOS F B F A F D D E

Approach Delay 170.9 321.1 69.4 50.9

Approach LOS F F E D

Queue Length 50th (ft) ~711 106 ~1090 30 ~188 109 100 188

Queue Length 95th (ft) #942 199 #1270 70 #360 179 158 290

Internal Link Dist (ft) 725 981 775 683

Turn Bay Length (ft) 100 175 200 175

Base Capacity (vph) 1015 881 1079 900 306 528 346 415

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.41 0.47 1.72 0.20 1.03 0.37 0.55 0.70

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 115.6

Natural Cycle: 130

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.72

Intersection Signal Delay: 211.2 Intersection LOS: F

Intersection Capacity Utilization 134.7% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     49: Route 44 & Orchard Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 1232 385 46 1640 167 290 115 65 174 155 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 11 11 11 12 13 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.95 1.00 0.93

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3530 1492 3418 1546 1787 1845 1787 1737

Flt Permitted 0.48 1.00 0.73 1.00 0.20 1.00 0.63 1.00

Satd. Flow (perm) 1714 1492 2491 1546 379 1845 1194 1737

Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.96 0.92

Adj. Flow (vph) 97 1339 418 51 1802 184 315 125 71 189 161 128

RTOR Reduction (vph) 0 0 80 0 0 48 0 18 0 0 24 0

Lane Group Flow (vph) 0 1436 338 0 1853 136 315 178 0 189 265 0

Heavy Vehicles (%) 1% 2% 1% 0% 2% 1% 1% 1% 0% 1% 3% 1%

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 62.1 62.1 50.1 58.1 41.5 27.5 29.5 21.5

Effective Green, g (s) 62.1 62.1 50.1 58.1 41.5 27.5 29.5 21.5

Actuated g/C Ratio 0.54 0.54 0.43 0.50 0.36 0.24 0.26 0.19

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1015 801 1080 857 307 439 346 323

v/s Ratio Prot c0.07 0.01 c0.12 0.10 0.04 0.15

v/s Ratio Perm 0.69 0.23 c0.74 0.08 c0.24 0.10

v/c Ratio 1.41 0.42 1.72 0.16 1.03 0.41 0.55 0.82

Uniform Delay, d1 26.7 16.0 32.8 15.5 32.1 37.2 36.0 45.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 192.5 1.6 326.0 0.1 58.2 0.6 1.8 14.9

Delay (s) 219.3 17.6 358.8 15.6 90.3 37.8 37.7 60.0

Level of Service F B F B F D D E

Approach Delay (s) 173.8 327.8 70.2 51.2

Approach LOS F F E D

Intersection Summary

HCM Average Control Delay 215.2 HCM Level of Service F

HCM Volume to Capacity ratio 1.40

Actuated Cycle Length (s) 115.6 Sum of lost time (s) 18.0

Intersection Capacity Utilization 134.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 252 1 82 225 817 0 0 1151 321

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16 10 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 150 210 0 0 0

Storage Lanes 0 0 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 0 0 2012 1695 1652 3505 0 0 3441 0

Flt Permitted 0.953 0.950

Satd. Flow (perm) 0 0 0 0 2012 1695 1652 3505 0 0 3441 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 93 51

Link Speed (mph) 30 30 40 40

Link Distance (ft) 665 690 712 1771

Travel Time (s) 15.1 15.7 12.1 30.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 2% 0% 8% 2% 3% 0% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 287 93 253 918 0 0 1654 0

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 8.0

Minimum Split (s) 21.0 21.0 11.0 21.0 21.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 20.0 55.0 0.0 0.0 35.0 0.0

Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 0.0% 25.0% 68.8% 0.0% 0.0% 43.8% 0.0%

Maximum Green (s) 20.0 20.0 15.0 50.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 16.1 80.0 15.5 53.9 33.4

Actuated g/C Ratio 0.20 1.00 0.19 0.67 0.42

v/c Ratio 0.71 0.05 0.79 0.39 1.13

Control Delay 39.4 0.1 42.3 4.4 92.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 39.4 0.1 42.3 4.4 92.4

LOS D A D A F

Approach Delay 29.8 12.6 92.4

Approach LOS C B F

Queue Length 50th (ft) 134 0 123 97 ~546

Queue Length 95th (ft) 197 0 m#226 148 #671

Internal Link Dist (ft) 585 610 632 1691

Turn Bay Length (ft) 150 210

Base Capacity (vph) 503 1695 333 2362 1465

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.57 0.05 0.76 0.39 1.13

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 55.8 Intersection LOS: E

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     50: 495 NB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 252 1 82 225 817 0 0 1151 321

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16 10 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2011 1695 1652 3505 3442

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2011 1695 1652 3505 3442

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 0 0 0 286 1 93 253 918 0 0 1293 361

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 30 0

Lane Group Flow (vph) 0 0 0 0 287 93 253 918 0 0 1624 0

Heavy Vehicles (%) 0% 0% 0% 2% 0% 8% 2% 3% 0% 0% 1% 3%

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Actuated Green, G (s) 16.1 80.0 15.5 53.9 33.4

Effective Green, g (s) 16.1 80.0 15.5 53.9 33.4

Actuated g/C Ratio 0.20 1.00 0.19 0.67 0.42

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 405 1695 320 2361 1437

v/s Ratio Prot c0.14 c0.15 0.26 c0.47

v/s Ratio Perm 0.05

v/c Ratio 0.71 0.05 0.79 0.39 1.13

Uniform Delay, d1 29.8 0.0 30.7 5.8 23.3

Progression Factor 1.00 1.00 0.85 0.63 1.00

Incremental Delay, d2 5.6 0.1 9.9 0.4 68.0

Delay (s) 35.4 0.1 36.2 4.0 91.3

Level of Service D A D A F

Approach Delay (s) 0.0 26.7 11.0 91.3

Approach LOS A C B F

Intersection Summary

HCM Average Control Delay 54.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 329 0 409 0 0 0 0 713 204 132 1271 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 16 12 12 12 12 12 12 10 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 200 0

Storage Lanes 0 1 0 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1930 1812 0 0 0 0 3422 0 1620 3574 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 1930 1812 0 0 0 0 3422 0 1620 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 373 63

Link Speed (mph) 30 30 40 40

Link Distance (ft) 680 686 1368 712

Travel Time (s) 15.5 15.6 23.3 12.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.92 0.88 0.92 0.92 0.92 0.92 0.94 0.94 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 0% 1% 0% 0% 0% 0% 2% 2% 4% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 374 465 0 0 0 0 976 0 145 1397 0

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Detector Phase 4 4 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 21.0 21.0 21.0 9.0 21.0

Total Split (s) 25.0 25.0 0.0 0.0 0.0 0.0 0.0 43.0 0.0 12.0 55.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 15.0% 68.8% 0.0%

Maximum Green (s) 20.0 20.0 38.0 7.0 50.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.5 80.0 38.0 8.5 51.5

Actuated g/C Ratio 0.23 1.00 0.48 0.11 0.64

v/c Ratio 0.84 0.26 0.59 0.85 0.61

Control Delay 46.7 0.3 16.0 45.0 7.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 46.7 0.3 16.0 45.0 7.5

LOS D A B D A

Approach Delay 21.0 16.0 11.0

Approach LOS C B B

Queue Length 50th (ft) 174 0 165 ~68 278

Queue Length 95th (ft) #303 0 225 m#74 m197

Internal Link Dist (ft) 600 606 1288 632

Turn Bay Length (ft) 150 200

Base Capacity (vph) 483 1812 1659 171 2299

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.77 0.26 0.59 0.85 0.61

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 34 (43%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 15.0 Intersection LOS: B

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: 495 SB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 329 0 409 0 0 0 0 713 204 132 1271 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 16 12 12 12 12 12 12 10 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1930 1812 3421 1620 3574

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1930 1812 3421 1620 3574

Peak-hour factor, PHF 0.88 0.92 0.88 0.92 0.92 0.92 0.92 0.94 0.94 0.91 0.91 0.91

Adj. Flow (vph) 374 0 465 0 0 0 0 759 217 145 1397 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 33 0 0 0 0

Lane Group Flow (vph) 0 374 465 0 0 0 0 943 0 145 1397 0

Heavy Vehicles (%) 6% 0% 1% 0% 0% 0% 0% 2% 2% 4% 1% 0%

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 18.5 80.0 38.0 8.5 51.5

Effective Green, g (s) 18.5 80.0 38.0 8.5 51.5

Actuated g/C Ratio 0.23 1.00 0.48 0.11 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 446 1812 1625 172 2301

v/s Ratio Prot 0.28 c0.09 c0.39

v/s Ratio Perm 0.19 0.26

v/c Ratio 0.84 0.26 0.58 0.84 0.61

Uniform Delay, d1 29.3 0.0 15.2 35.1 8.3

Progression Factor 1.00 1.00 1.00 0.98 0.83

Incremental Delay, d2 13.0 0.3 1.5 3.6 0.1

Delay (s) 42.3 0.3 16.7 38.0 7.1

Level of Service D A B D A

Approach Delay (s) 19.0 0.0 16.7 10.0

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 763 100 206 981 61 706

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 125 0 0 250

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1863 1615 0 3463 2006 1777

Flt Permitted 0.638 0.950

Satd. Flow (perm) 1863 1615 0 2230 2006 1777

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 35 558

Link Speed (mph) 40 40 30

Link Distance (ft) 1056 1116 739

Travel Time (s) 18.0 19.0 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.97 0.97 0.96 0.96 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 4% 2% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 787 103 0 1237 66 767

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 13.0 21.0 24.0

Total Split (s) 40.0 0.0 15.0 55.0 25.0 0.0

Total Split (%) 50.0% 0.0% 18.8% 68.8% 31.3% 0.0%

Maximum Green (s) 35.0 10.0 50.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max None C-Max None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBT EBR WBL WBT NBL NBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 64.8 80.0 64.8 8.8 80.0

Actuated g/C Ratio 0.81 1.00 0.81 0.11 1.00

v/c Ratio 0.52 0.06 0.68 0.30 0.43

Control Delay 4.0 0.1 7.2 36.2 0.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 4.0 0.1 7.2 36.2 0.8

LOS A A A D A

Approach Delay 3.6 7.2 3.6

Approach LOS A A A

Queue Length 50th (ft) 210 0 122 31 0

Queue Length 95th (ft) 54 m0 228 66 0

Internal Link Dist (ft) 976 1036 659

Turn Bay Length (ft) 125 250

Base Capacity (vph) 1510 1615 1807 502 1777

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.52 0.06 0.68 0.13 0.43

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 32 (40%), Referenced to phase 4:EBT and 8:WBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 5.1 Intersection LOS: A

Intersection Capacity Utilization 92.4% ICU Level of Service F

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     52: Route 104 & Route 24 NB Ramp
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 763 100 206 981 61 706

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 4.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1863 1615 3464 2006 1777

Flt Permitted 1.00 1.00 0.64 0.95 1.00

Satd. Flow (perm) 1863 1615 2231 2006 1777

Peak-hour factor, PHF 0.97 0.97 0.96 0.96 0.92 0.92

Adj. Flow (vph) 787 103 215 1022 66 767

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 787 103 0 1237 66 767

Heavy Vehicles (%) 2% 0% 0% 4% 2% 3%

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Actuated Green, G (s) 62.8 80.0 62.8 7.2 80.0

Effective Green, g (s) 62.8 80.0 62.8 7.2 80.0

Actuated g/C Ratio 0.78 1.00 0.78 0.09 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1462 1615 1751 181 1777

v/s Ratio Prot 0.42 0.03

v/s Ratio Perm 0.06 c0.55 c0.43

v/c Ratio 0.54 0.06 0.71 0.36 0.43

Uniform Delay, d1 3.2 0.0 4.2 34.2 0.0

Progression Factor 0.82 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.1 1.3 1.3 0.8

Delay (s) 3.6 0.1 5.5 35.5 0.8

Level of Service A A A D A

Approach Delay (s) 3.2 5.5 3.5

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 4.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 92.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Lane Configurations

Volume (vph) 54 429 386 655 434 313

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 200

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1868 1881 1553 1967 1812

Flt Permitted 0.916 0.950

Satd. Flow (perm) 0 1721 1881 1553 1967 1812

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 697 292

Link Speed (mph) 40 40 30

Link Distance (ft) 769 1056 605

Travel Time (s) 13.1 18.0 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.94 0.94 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 1% 4% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 530 411 697 472 340

Turn Type Perm Free Free

Protected Phases 4 8 6 9

Permitted Phases 4 Free Free

Detector Phase 4 4 8 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 20.0

Total Split (s) 35.0 35.0 35.0 0.0 25.0 0.0 20.0

Total Split (%) 43.8% 43.8% 43.8% 0.0% 31.3% 0.0% 25%

Maximum Green (s) 30.0 30.0 30.0 20.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max C-Max None None

Walk Time (s) 5.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s) 42.1 42.1 80.0 24.1 80.0

Actuated g/C Ratio 0.53 0.53 1.00 0.30 1.00

v/c Ratio 0.58 0.42 0.45 0.80 0.19

Control Delay 18.9 13.4 0.7 38.1 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 18.9 13.4 0.7 38.1 0.2

LOS B B A D A

Approach Delay 18.9 5.4 22.3

Approach LOS B A C

Queue Length 50th (ft) 161 93 0 206 0

Queue Length 95th (ft) #405 211 0 #404 0

Internal Link Dist (ft) 689 976 525

Turn Bay Length (ft) 200

Base Capacity (vph) 906 990 1553 592 1812

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.58 0.42 0.45 0.80 0.19

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 25 (31%), Referenced to phase 4:EBTL and 8:WBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 13.9 Intersection LOS: B

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     53: Route 104 & Route 24 SB Ramp
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 54 429 386 655 434 313

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 5.0 4.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.99 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1869 1881 1553 1967 1812

Flt Permitted 0.92 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1721 1881 1553 1967 1812

Peak-hour factor, PHF 0.91 0.91 0.94 0.94 0.92 0.92

Adj. Flow (vph) 59 471 411 697 472 340

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 530 411 697 472 340

Heavy Vehicles (%) 2% 1% 1% 4% 4% 1%

Turn Type Perm Free Free

Protected Phases 4 8 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 38.1 38.1 80.0 24.1 80.0

Effective Green, g (s) 38.1 38.1 80.0 24.1 80.0

Actuated g/C Ratio 0.48 0.48 1.00 0.30 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 820 896 1553 593 1812

v/s Ratio Prot 0.22 c0.24

v/s Ratio Perm c0.31 c0.45 0.19

v/c Ratio 0.65 0.46 0.45 0.80 0.19

Uniform Delay, d1 15.9 14.0 0.0 25.7 0.0

Progression Factor 1.00 0.91 1.00 1.00 1.00

Incremental Delay, d2 3.9 1.3 0.7 7.3 0.2

Delay (s) 19.8 14.1 0.7 33.0 0.2

Level of Service B B A C A

Approach Delay (s) 19.8 5.7 19.3

Approach LOS B A B

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 208 171 58 127 40 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 15 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1934 0 0 2018 2046 1777

Flt Permitted 0.985 0.950

Satd. Flow (perm) 1934 0 0 2018 2046 1777

Link Speed (mph) 35 35 30

Link Distance (ft) 1432 769 456

Travel Time (s) 27.9 15.0 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 2% 2% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 430 0 0 210 45 43

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 44.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 208 171 58 127 40 38

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 236 194 66 144 45 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 236 610 334

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 236 610 334

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 95 90 94

cM capacity (veh/h) 1331 438 706

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 431 210 89

Volume Left 0 66 45

Volume Right 194 0 43

cSH 1700 1331 855

Volume to Capacity 0.25 0.05 0.10

Queue Length 95th (ft) 0 4 9

Control Delay (s) 0.0 2.8 12.3

Lane LOS A B

Approach Delay (s) 0.0 2.8 12.3

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 44.6% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

55: Paddleford Street & Route 24 SB Ramp Build (2022) Alternative A PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 147

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 47 281 142 25 98 361

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 15 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 2049 2031 0 1986 1812

Flt Permitted 0.993 0.950

Satd. Flow (perm) 0 2049 2031 0 1986 1812

Link Speed (mph) 35 35 30

Link Distance (ft) 663 1432 367

Travel Time (s) 12.9 27.9 8.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 1% 0% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 372 189 0 107 392

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 47 281 142 25 98 361

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.92 0.92

Hourly flow rate (vph) 53 319 161 28 107 392

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 161 602 176

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 161 602 176

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 76 55

cM capacity (veh/h) 1412 444 870

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 373 190 499

Volume Left 53 0 107

Volume Right 0 28 392

cSH 1412 1700 1107

Volume to Capacity 0.04 0.11 0.45

Queue Length 95th (ft) 3 0 60

Control Delay (s) 1.4 0.0 13.2

Lane LOS A B

Approach Delay (s) 1.4 0.0 13.2

Approach LOS B

Intersection Summary

Average Delay 6.7

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 345 73 47 0 0 489 39 92 0 118 80 684

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3378 0 0 0 1826 0 3556 0 0 3464 1599

Flt Permitted 0.964 0.829 0.743

Satd. Flow (perm) 0 3378 0 0 0 1826 0 2993 0 0 2651 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 628 777

Link Speed (mph) 30 35 40 40

Link Distance (ft) 352 379 503 527

Travel Time (s) 8.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.88 0.88 0.88 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 0% 2% 0% 0% 0% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 528 0 0 0 556 0 149 0 0 225 777

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.6 30.6 10.6 10.6 10.6

Actuated g/C Ratio 0.31 1.00 0.35 0.35 0.35

v/c Ratio 0.50 0.30 0.14 0.24 0.73

Control Delay 10.8 0.4 7.1 7.8 5.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.8 0.4 7.1 7.8 5.6

LOS B A A A A

Approach Delay 10.8 7.1 6.1

Approach LOS B A A

Queue Length 50th (ft) 26 0 6 11 0

Queue Length 95th (ft) 86 0 21 30 40

Internal Link Dist (ft) 272 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 2998 1826 2993 2651 1599

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.18 0.30 0.05 0.08 0.49

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 30.6

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 5.9 Intersection LOS: A

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 345 73 47 0 0 489 39 92 0 118 80 684

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.98 0.86 1.00 1.00 0.85

Flt Protected 0.96 1.00 0.99 0.97 1.00

Satd. Flow (prot) 3378 1826 3557 3464 1599

Flt Permitted 0.96 1.00 0.83 0.74 1.00

Satd. Flow (perm) 3378 1826 2993 2650 1599

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.88 0.88 0.88 0.92 0.88 0.88 0.88

Adj. Flow (vph) 392 83 53 0 0 556 44 105 0 134 91 777

RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 504

Lane Group Flow (vph) 0 518 0 0 0 556 0 149 0 0 225 273

Heavy Vehicles (%) 2% 0% 0% 0% 0% 2% 0% 0% 0% 2% 0% 1%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 9.6 30.2 10.6 10.6 10.6

Effective Green, g (s) 9.6 30.2 10.6 10.6 10.6

Actuated g/C Ratio 0.32 1.00 0.35 0.35 0.35

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1074 1826 1051 930 561

v/s Ratio Prot

v/s Ratio Perm 0.15 0.30 0.05 0.08 c0.17

v/c Ratio 0.48 0.30 0.14 0.24 0.49

Uniform Delay, d1 8.3 0.0 6.7 7.0 7.7

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.0 0.0 0.2

Delay (s) 8.4 0.4 6.7 7.0 7.9

Level of Service A A A A A

Approach Delay (s) 8.4 0.4 6.7 7.7

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 30.2 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 114 7 21 109 120 0 580 343 432 166 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3507 0 1805 1900 1830 0 3353 0 3502 1780 0

Flt Permitted 0.806 0.614 0.950

Satd. Flow (perm) 0 2878 0 1167 1900 1830 0 3353 0 3502 1780 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 136 125 31

Link Speed (mph) 30 30 30 30

Link Distance (ft) 515 429 432 604

Travel Time (s) 11.7 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.91 0.91 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 221 0 24 124 136 0 1014 0 470 264 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 46.0 46.0 0.0 15.0 61.0 0.0

Total Split (%) 22.7% 22.7% 0.0% 22.7% 22.7% 22.7% 41.8% 41.8% 0.0% 13.6% 55.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 41.0 41.0 10.0 56.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.0 11.0 11.0 11.0 23.6 10.2 38.9

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.39 0.17 0.65

v/c Ratio 0.42 0.11 0.36 0.30 0.73 0.79 0.23

Control Delay 25.2 24.0 26.3 7.3 16.8 38.5 4.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 25.2 24.0 26.3 7.3 16.8 38.5 4.5

LOS C C C A B D A

Approach Delay 25.2 17.0 16.8 26.3

Approach LOS C B B C

Queue Length 50th (ft) 36 7 39 0 135 83 28

Queue Length 95th (ft) 74 27 92 40 214 #204 62

Internal Link Dist (ft) 435 349 352 524

Turn Bay Length (ft) 260 200 270

Base Capacity (vph) 978 396 644 711 2370 594 1632

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.23 0.06 0.19 0.19 0.43 0.79 0.16

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 60.1

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 20.7 Intersection LOS: C

Intersection Capacity Utilization 70.4% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 114 7 21 109 120 0 580 343 432 166 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 0.99 1.00 1.00 0.85 0.94 1.00 0.95

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3504 1805 1900 1830 3354 3502 1780

Flt Permitted 0.81 0.61 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2879 1166 1900 1830 3354 3502 1780

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.91 0.91 0.92 0.92 0.92

Adj. Flow (vph) 83 130 8 24 124 136 0 637 377 470 180 84

RTOR Reduction (vph) 0 2 0 0 0 111 0 76 0 0 11 0

Lane Group Flow (vph) 0 219 0 24 124 25 0 938 0 470 253 0

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 11.0 11.0 11.0 11.0 23.7 10.2 38.9

Effective Green, g (s) 11.0 11.0 11.0 11.0 23.7 10.2 38.9

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.40 0.17 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 529 214 349 336 1327 596 1156

v/s Ratio Prot 0.07 c0.28 c0.13 0.14

v/s Ratio Perm c0.08 0.02 0.01

v/c Ratio 0.41 0.11 0.36 0.07 0.71 0.79 0.22

Uniform Delay, d1 21.6 20.4 21.4 20.2 15.2 23.8 4.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.2 0.6 0.1 1.7 6.9 0.1

Delay (s) 22.1 20.6 22.0 20.3 16.9 30.7 4.4

Level of Service C C C C B C A

Approach Delay (s) 22.1 21.1 16.9 21.2

Approach LOS C C B C

Intersection Summary

HCM Average Control Delay 19.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 59.9 Sum of lost time (s) 15.0

Intersection Capacity Utilization 70.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 0 411 67 1 16 468 234 69 19 196 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 100 0

Storage Lanes 0 1 0 1 0 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1805 1615 0 1811 1615 0 1839 1429 1745 1850 0

Flt Permitted 0.950 0.953 0.968 0.950

Satd. Flow (perm) 0 1805 1615 0 1811 1615 0 1839 1429 1745 1850 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 597

Travel Time (s) 7.4 10.8 13.7 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 13% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 50 467 0 74 17 0 755 74 22 254 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 44 0 411 67 1 16 468 234 69 19 196 27

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.88 0.88 0.88

Hourly flow rate (vph) 50 0 467 73 1 17 503 252 74 22 223 31

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 604

pX, platoon unblocked 0.72 0.72 0.72 0.72 0.72 0.72

vC, conflicting volume 1557 1614 238 1991 1555 252 253 326

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1580 1658 238 2185 1576 0 253 0

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 100 42 0 98 98 62 98

cM capacity (veh/h) 43 43 806 7 48 782 1324 1174

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 50 467 74 17 755 74 22 253

Volume Left 50 0 73 0 503 0 22 0

Volume Right 0 467 0 17 0 74 0 31

cSH 43 806 7 782 1324 1700 1174 1700

Volume to Capacity 1.17 0.58 10.43 0.02 0.38 0.04 0.02 0.15

Queue Length 95th (ft) 120 95 Err 2 45 0 1 0

Control Delay (s) 340.5 15.4 Err 9.7 7.6 0.0 8.1 0.0

Lane LOS F C F A A A

Approach Delay (s) 46.9 8096.3 7.0 0.6

Approach LOS E F

Intersection Summary

Average Delay 449.3

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 877 929 268 1785

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1863 3574 1583 1711 3539

Flt Permitted 0.950

Satd. Flow (perm) 0 1863 3574 1583 1711 3539

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 508 803

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.90 0.92 0.92 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 270 953 1010 285 1899

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 58.8 28.4 58.8 19.6 58.8

Actuated g/C Ratio 1.00 0.48 1.00 0.33 1.00

v/c Ratio 0.14 0.55 0.64 0.50 0.54

Control Delay 0.2 12.4 2.0 20.6 0.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 12.4 2.0 20.6 0.6

LOS A B A C A

Approach Delay 7.0 3.2

Approach LOS A A

Queue Length 50th (ft) 0 110 0 75 0

Queue Length 95th (ft) 0 213 0 179 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1863 2666 1583 940 3539

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.14 0.36 0.64 0.30 0.54

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 58.8

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 4.7 Intersection LOS: A

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 877 929 268 1785

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1863 3574 1583 1711 3539

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1863 3574 1583 1711 3539

Peak-hour factor, PHF 0.92 0.90 0.92 0.92 0.94 0.94

Adj. Flow (vph) 0 270 953 1010 285 1899

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 270 953 1010 285 1899

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 58.0 28.4 58.0 19.6 58.0

Effective Green, g (s) 58.0 28.4 58.0 19.6 58.0

Actuated g/C Ratio 1.00 0.49 1.00 0.34 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1863 1750 1583 578 3539

v/s Ratio Prot 0.27 0.17 0.54

v/s Ratio Perm 0.14 c0.64

v/c Ratio 0.14 0.54 0.64 0.49 0.54

Uniform Delay, d1 0.0 10.3 0.0 15.3 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 2.0 0.2 0.1

Delay (s) 0.2 10.5 2.0 15.5 0.1

Level of Service A B A B A

Approach Delay (s) 0.2 6.1 2.1

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 3.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 58.0 Sum of lost time (s) 0.0

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 233 1064 172 945 989 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2046 2760 1752 3574 3471 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 2046 2760 1752 3574 3471 0

Right Turn on Red No Yes

Satd. Flow (RTOR) 28

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1127

Travel Time (s) 14.1 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.94 0.94 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 243 1108 183 1005 1279 0

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Detector Phase 3 3 2 1 2 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0

Minimum Split (s) 17.0 13.0 15.0

Total Split (s) 45.0 70.0 25.0 64.0 39.0 0.0

Total Split (%) 41.3% 64.2% 22.9% 58.7% 35.8% 0.0%

Maximum Green (s) 40.0 20.0 34.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0

Minimum Gap (s) 4.0 3.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 32.3 53.5 16.1 55.5 34.3

Actuated g/C Ratio 0.33 0.55 0.16 0.57 0.35

v/c Ratio 0.36 0.73 0.64 0.50 1.04

Control Delay 26.8 19.9 49.7 14.4 68.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 26.8 19.9 49.7 14.4 68.0

LOS C B D B E

Approach Delay 21.1 19.9 68.0

Approach LOS C B E

Queue Length 50th (ft) 117 277 107 184 ~461

Queue Length 95th (ft) 185 359 192 281 #691

Internal Link Dist (ft) 542 735 1047

Turn Bay Length (ft) 250 100

Base Capacity (vph) 844 1735 361 2174 1235

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.29 0.64 0.51 0.46 1.04

Intersection Summary

Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 97.9

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.04

Intersection Signal Delay: 36.4 Intersection LOS: D

Intersection Capacity Utilization 80.5% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 233 1064 172 945 989 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2046 2760 1752 3574 3470

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2046 2760 1752 3574 3470

Peak-hour factor, PHF 0.96 0.96 0.94 0.94 0.96 0.96

Adj. Flow (vph) 243 1108 183 1005 1030 249

RTOR Reduction (vph) 0 0 0 0 18 0

Lane Group Flow (vph) 243 1108 183 1005 1261 0

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Actuated Green, G (s) 32.4 53.5 16.1 55.4 34.3

Effective Green, g (s) 32.4 53.5 16.1 55.4 34.3

Actuated g/C Ratio 0.33 0.55 0.16 0.57 0.35

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0

Lane Grp Cap (vph) 678 1510 288 2025 1217

v/s Ratio Prot 0.12 c0.40 0.10 0.28 c0.36

v/s Ratio Perm

v/c Ratio 0.36 0.73 0.64 0.50 1.04

Uniform Delay, d1 24.8 16.8 38.1 12.8 31.8

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 1.9 4.5 0.3 35.6

Delay (s) 25.3 18.6 42.6 13.0 67.3

Level of Service C B D B E

Approach Delay (s) 19.8 17.6 67.3

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 35.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 97.8 Sum of lost time (s) 10.0

Intersection Capacity Utilization 80.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 379 105 7 292 145 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 15 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1902 0 0 2060 1709 0

Flt Permitted 0.999 0.956

Satd. Flow (perm) 1902 0 0 2060 1709 0

Link Speed (mph) 30 30 30

Link Distance (ft) 738 1519 1352

Travel Time (s) 16.8 34.5 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.98 0.98 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 17% 1% 1% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 494 0 0 340 180 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 379 105 7 292 145 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.98 0.98 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 387 107 8 332 165 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 494 788 440

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 494 788 440

tC, single (s) 4.3 6.4 6.3

tC, 2 stage (s)

tF (s) 2.4 3.5 3.4

p0 queue free % 99 54 98

cM capacity (veh/h) 997 358 604

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 494 340 180

Volume Left 0 8 165

Volume Right 107 0 15

cSH 1700 997 371

Volume to Capacity 0.29 0.01 0.48

Queue Length 95th (ft) 0 1 64

Control Delay (s) 0.0 0.3 23.5

Lane LOS A C

Approach Delay (s) 0.0 0.3 23.5

Approach LOS C

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 345 1 1 333 116 1 0 12 171 0 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 14 12 12 13 12 12 13 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2132 0 0 1941 0 0 1711 0 0 1818 0

Flt Permitted 0.993 0.996 0.963

Satd. Flow (perm) 0 2132 0 0 1941 0 0 1711 0 0 1818 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 686 1479 438 898

Travel Time (s) 15.6 33.6 10.0 20.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.50 0.50 0.50 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 1% 0% 0% 0% 0% 1% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 462 0 0 511 0 0 26 0 0 247 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 61 345 1 1 333 116 1 0 12 171 0 51

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.50 0.50 0.50 0.90 0.90 0.90

Hourly flow rate (vph) 69 392 1 1 378 132 2 0 24 190 0 57

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 510 393 1035 1044 393 1002 978 444

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 510 393 1035 1044 393 1002 978 444

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 100 99 100 96 7 100 91

cM capacity (veh/h) 1055 1176 183 216 661 203 235 618

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 462 511 26 247

Volume Left 69 1 2 190

Volume Right 1 132 24 57

cSH 1055 1176 550 240

Volume to Capacity 0.07 0.00 0.05 1.03

Queue Length 95th (ft) 5 0 4 251

Control Delay (s) 1.9 0.0 11.9 109.4

Lane LOS A A B F

Approach Delay (s) 1.9 0.0 11.9 109.4

Approach LOS B F

Intersection Summary

Average Delay 22.6

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 89 150 214 937 1053 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1745 1531 1770 1900 3524 0

Flt Permitted 0.950 0.189

Satd. Flow (perm) 1745 1531 352 1900 3524 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 81 34

Link Speed (mph) 30 40 40

Link Distance (ft) 504 1127 984

Travel Time (s) 11.5 19.2 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.92 0.92 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 2% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 96 161 233 1018 1249 0

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Detector Phase 4 4 2 2 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0

Total Split (s) 21.0 21.0 40.0 40.0 40.0 0.0

Total Split (%) 34.4% 34.4% 65.6% 65.6% 65.6% 0.0%

Maximum Green (s) 16.0 16.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.8 10.8 37.0 37.0 37.0

Actuated g/C Ratio 0.20 0.20 0.70 0.70 0.70

v/c Ratio 0.27 0.42 0.94 0.76 0.50

Control Delay 21.4 15.0 65.4 14.1 6.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 21.4 15.0 65.4 14.1 6.2

LOS C B E B A

Approach Delay 17.4 23.7 6.2

Approach LOS B C A

Queue Length 50th (ft) 28 23 ~76 214 95

Queue Length 95th (ft) 62 67 #141 #541 167

Internal Link Dist (ft) 424 1047 904

Turn Bay Length (ft)

Base Capacity (vph) 540 529 247 1333 2482

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.18 0.30 0.94 0.76 0.50

Intersection Summary

Area Type: Other

Cycle Length: 61

Actuated Cycle Length: 52.7

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 15.2 Intersection LOS: B

Intersection Capacity Utilization 66.0% ICU Level of Service C

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     9: Mozzone Boulevard & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 89 150 214 937 1053 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95

Frt 1.00 0.85 1.00 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1745 1531 1770 1900 3522

Flt Permitted 0.95 1.00 0.19 1.00 1.00

Satd. Flow (perm) 1745 1531 352 1900 3522

Peak-hour factor, PHF 0.93 0.93 0.92 0.92 0.94 0.94

Adj. Flow (vph) 96 161 233 1018 1120 129

RTOR Reduction (vph) 0 69 0 0 12 0

Lane Group Flow (vph) 96 92 233 1018 1237 0

Heavy Vehicles (%) 0% 2% 2% 0% 1% 0%

Turn Type Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 8.2 8.2 35.6 35.6 35.6

Effective Green, g (s) 8.2 8.2 35.6 35.6 35.6

Actuated g/C Ratio 0.15 0.15 0.66 0.66 0.66

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 266 233 233 1257 2331

v/s Ratio Prot 0.06 0.54 0.35

v/s Ratio Perm c0.06 c0.66

v/c Ratio 0.36 0.40 1.00 0.81 0.53

Uniform Delay, d1 20.4 20.6 9.1 6.6 4.7

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 1.1 59.0 4.0 0.2

Delay (s) 21.3 21.7 68.1 10.6 5.0

Level of Service C C E B A

Approach Delay (s) 21.5 21.3 5.0

Approach LOS C C A

Intersection Summary

HCM Average Control Delay 13.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 53.8 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 0 69 2 0 10 27 980 13 10 1104 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1777 0 0 1805 1615 0 3599 0 0 3551 0

Flt Permitted 0.993 0.950 0.999

Satd. Flow (perm) 0 1777 0 0 1805 1615 0 3599 0 0 3551 0

Link Speed (mph) 30 30 40 40

Link Distance (ft) 231 380 984 590

Travel Time (s) 5.3 8.6 16.8 10.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.50 0.50 0.50 0.91 0.91 0.91 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 90 0 0 4 20 0 1121 0 0 1299 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 65.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 0 69 2 0 10 27 980 13 10 1104 55

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.50 0.50 0.50 0.91 0.91 0.91 0.90 0.90 0.90

Hourly flow rate (vph) 12 0 78 4 0 20 30 1077 14 11 1227 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 984 590

pX, platoon unblocked 0.79 0.79 0.79 0.79 0.79 0.79

vC, conflicting volume 1897 2430 644 1857 2453 546 1288 1091

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1597 2275 3 1546 2305 546 822 1091

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 76 100 91 93 100 96 95 98

cM capacity (veh/h) 52 30 854 54 29 487 642 647

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 91 4 20 568 553 624 674

Volume Left 12 4 0 30 0 11 0

Volume Right 78 0 20 0 14 0 61

cSH 274 54 487 642 1700 647 1700

Volume to Capacity 0.33 0.07 0.04 0.05 0.33 0.02 0.40

Queue Length 95th (ft) 35 6 3 4 0 1 0

Control Delay (s) 24.5 77.1 12.7 1.3 0.0 0.5 0.0

Lane LOS C F B A A

Approach Delay (s) 24.5 23.4 0.6 0.2

Approach LOS C C

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 65.2% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

11: Erika Drive & County Street (Route 140) Build (2022) Alternative A SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 26

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 419 0 310 1 0 0 297 700 2 1 829 451

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 11 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 145 0 0 320 0 0 140

Storage Lanes 1 1 0 0 1 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1681 1681 1583 0 1805 0 1745 3610 0 0 3574 1599

Flt Permitted 0.950 0.950 0.950 0.152 0.955

Satd. Flow (perm) 1681 1681 1583 0 1805 0 279 3610 0 0 3413 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 341 213

Link Speed (mph) 30 30 40 35

Link Distance (ft) 415 176 590 397

Travel Time (s) 9.4 4.0 10.1 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.50 0.92 0.92 0.93 0.93 0.93 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 0% 0% 0% 0% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 230 230 341 0 2 0 319 755 0 0 902 490

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Detector Phase 8 8 8 4 4 1 6 2 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 6.0 5.0 5.0 6.0 20.0 20.0 20.0 20.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 30.0 30.0 40.0 12.0 12.0 0.0 40.0 90.0 0.0 50.0 50.0 50.0

Total Split (%) 18.9% 18.9% 25.2% 7.5% 7.5% 0.0% 25.2% 56.6% 0.0% 31.4% 31.4% 31.4%

Maximum Green (s) 24.0 24.0 35.0 6.0 6.0 35.0 84.0 44.0 44.0 44.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 5.0 6.0 6.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min Min Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 17%

Maximum Green (s) 24.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 21.2 21.2 47.2 5.4 67.6 66.6 41.6 41.6

Actuated g/C Ratio 0.20 0.20 0.45 0.05 0.64 0.63 0.39 0.39

v/c Ratio 0.68 0.68 0.38 0.02 0.71 0.33 0.67 0.65

Control Delay 54.2 54.2 3.8 64.0 26.6 11.5 32.8 22.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 54.2 54.2 3.8 64.0 26.6 11.5 32.8 22.0

LOS D D A E C B C C

Approach Delay 32.8 64.0 16.0 29.0

Approach LOS C E B C

Queue Length 50th (ft) 142 142 0 1 90 97 230 130

Queue Length 95th (ft) #421 #421 62 12 314 287 #621 449

Internal Link Dist (ft) 335 96 510 317

Turn Bay Length (ft) 145 320 140

Base Capacity (vph) 407 407 888 109 697 2948 1516 829

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.57 0.57 0.38 0.02 0.46 0.26 0.59 0.59

Intersection Summary

Area Type: Other

Cycle Length: 159

Actuated Cycle Length: 105.7

Natural Cycle: 110

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 25.7 Intersection LOS: C

Intersection Capacity Utilization 68.2% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     11: Erika Drive & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 419 0 310 1 0 0 297 700 2 1 829 451

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 12 12 12 12

Total Lost time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 1805 1745 3609 3574 1599

Flt Permitted 0.95 0.95 1.00 0.95 0.15 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 1805 280 3609 3412 1599

Peak-hour factor, PHF 0.91 0.91 0.91 0.50 0.92 0.92 0.93 0.93 0.93 0.92 0.92 0.92

Adj. Flow (vph) 460 0 341 2 0 0 319 753 2 1 901 490

RTOR Reduction (vph) 0 0 218 0 0 0 0 0 0 0 0 134

Lane Group Flow (vph) 230 230 123 0 2 0 319 755 0 0 902 356

Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 0% 0% 0% 0% 1% 1%

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Actuated Green, G (s) 21.2 21.2 40.8 0.7 66.6 66.6 42.0 42.0

Effective Green, g (s) 21.2 21.2 40.8 0.7 66.6 66.6 42.0 42.0

Actuated g/C Ratio 0.19 0.19 0.36 0.01 0.59 0.59 0.37 0.37

Clearance Time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0

Lane Grp Cap (vph) 316 316 573 11 420 2133 1272 596

v/s Ratio Prot c0.14 0.14 0.04 c0.00 c0.13 0.21

v/s Ratio Perm 0.04 c0.32 0.26 0.22

v/c Ratio 0.73 0.73 0.22 0.18 0.76 0.35 0.71 0.60

Uniform Delay, d1 43.0 43.0 24.9 55.7 20.1 11.9 30.1 28.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.9 6.9 0.1 2.9 6.9 0.1 2.0 1.9

Delay (s) 50.0 50.0 24.9 58.6 27.0 12.1 32.1 30.4

Level of Service D D C E C B C C

Approach Delay (s) 39.3 58.6 16.5 31.5

Approach LOS D E B C

Intersection Summary

HCM Average Control Delay 28.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 112.7 Sum of lost time (s) 23.2

Intersection Capacity Utilization 68.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 158 344 133 121 176 237 679 164 121 805 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 10 12 11 10 10 11 11 10 11 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 260 0 270 195 195 190 190

Storage Lanes 0 1 0 1 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1788 1492 0 1772 1492 1685 3355 0 1685 3436 0

Flt Permitted 0.709 0.580 0.950 0.950

Satd. Flow (perm) 0 1286 1492 0 1055 1492 1685 3355 0 1685 3436 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 366 191 23 3

Link Speed (mph) 30 30 35 35

Link Distance (ft) 706 887 253 267

Travel Time (s) 16.0 20.2 4.9 5.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.94 0.92 0.92 0.92 0.88 0.88 0.88 0.94 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 1% 0% 2% 1% 0% 1% 1% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 233 366 0 277 191 269 958 0 129 893 0

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Detector Phase 4 4 1 8 8 5 1 6 5 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 6.0 10.0

Minimum Split (s) 12.0 12.0 11.0 12.0 12.0 11.0 11.0 15.0 11.0 15.0

Total Split (s) 35.0 35.0 25.0 35.0 35.0 25.0 25.0 45.0 0.0 25.0 45.0 0.0

Total Split (%) 26.5% 26.5% 18.9% 26.5% 26.5% 18.9% 18.9% 34.1% 0.0% 18.9% 34.1% 0.0%

Maximum Green (s) 30.0 30.0 20.0 30.0 30.0 20.0 20.0 40.0 20.0 40.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min None Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 20%

Maximum Green (s) 23.0

Yellow Time (s) 3.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.7 55.5 30.7 48.2 20.4 38.0 12.4 29.9

Actuated g/C Ratio 0.31 0.55 0.31 0.48 0.20 0.38 0.12 0.30

v/c Ratio 0.59 0.37 0.86 0.23 0.78 0.75 0.62 0.87

Control Delay 40.5 2.5 61.2 3.7 57.3 32.5 57.2 44.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.5 2.5 61.2 3.7 57.3 32.5 57.2 44.2

LOS D A E A E C E D

Approach Delay 17.3 37.7 38.0 45.8

Approach LOS B D D D

Queue Length 50th (ft) 116 0 153 0 153 243 74 259

Queue Length 95th (ft) #323 37 #459 46 #415 #517 171 464

Internal Link Dist (ft) 626 807 173 187

Turn Bay Length (ft) 260 270 195 190

Base Capacity (vph) 392 987 322 919 343 1379 343 1400

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.59 0.37 0.86 0.21 0.78 0.69 0.38 0.64

Intersection Summary

Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 100.5

Natural Cycle: 140

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 36.6 Intersection LOS: D

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     12: Hart Street & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 158 344 133 121 176 237 679 164 121 805 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 12 11 10 10 11 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 0.97 1.00 0.99

Flt Protected 0.99 1.00 0.97 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1789 1492 1773 1492 1685 3354 1685 3435

Flt Permitted 0.71 1.00 0.58 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1286 1492 1055 1492 1685 3354 1685 3435

Peak-hour factor, PHF 0.94 0.94 0.94 0.92 0.92 0.92 0.88 0.88 0.88 0.94 0.94 0.94

Adj. Flow (vph) 65 168 366 145 132 191 269 772 186 129 856 37

RTOR Reduction (vph) 0 0 185 0 0 112 0 15 0 0 2 0

Lane Group Flow (vph) 0 233 181 0 277 79 269 943 0 129 891 0

Heavy Vehicles (%) 2% 1% 1% 0% 2% 1% 0% 1% 1% 0% 1% 0%

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Actuated Green, G (s) 30.7 51.2 30.7 43.1 20.5 38.0 12.4 29.9

Effective Green, g (s) 30.7 51.2 30.7 43.1 20.5 38.0 12.4 29.9

Actuated g/C Ratio 0.30 0.49 0.30 0.42 0.20 0.37 0.12 0.29

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 381 737 313 693 333 1230 202 991

v/s Ratio Prot 0.05 0.01 0.16 c0.28 0.08 c0.26

v/s Ratio Perm 0.18 0.07 c0.26 0.04

v/c Ratio 0.61 0.25 0.88 0.11 0.81 0.77 0.64 0.90

Uniform Delay, d1 31.3 15.1 34.8 18.6 39.7 28.9 43.5 35.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 0.1 23.8 0.0 12.7 2.6 4.8 10.5

Delay (s) 33.4 15.1 58.5 18.6 52.4 31.5 48.3 45.9

Level of Service C B E B D C D D

Approach Delay (s) 22.2 42.2 36.1 46.2

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 37.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 103.6 Sum of lost time (s) 17.5

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 341 382 26 291 173 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 13 14 13 10 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1865 1652 2027 1636 1685 1900

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1865 1652 2027 1636 1685 1900

Link Speed (mph) 30 20 20

Link Distance (ft) 352 323 278

Travel Time (s) 8.0 11.0 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.86 0.88 0.88 0.81 0.81

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 2% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 397 444 30 331 214 44

Sign Control Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 341 382 26 291 173 36

Peak Hour Factor 0.86 0.86 0.88 0.88 0.81 0.81

Hourly flow rate (vph) 397 444 30 331 214 44

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total (vph) 397 444 30 331 214 44

Volume Left (vph) 397 0 0 0 214 0

Volume Right (vph) 0 444 0 331 0 0

Hadj (s) 0.20 -0.58 0.00 -0.57 0.50 0.00

Departure Headway (s) 4.9 3.2 5.5 3.2 6.1 5.6

Degree Utilization, x 0.54 0.39 0.05 0.29 0.36 0.07

Capacity (veh/h) 706 1114 596 1113 563 608

Control Delay (s) 13.6 8.3 8.8 7.5 11.3 7.8

Approach Delay (s) 10.8 7.6 10.7

Approach LOS B A B

Intersection Summary

Delay 10.0

HCM Level of Service A

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR SEL SER SER2

Lane Configurations

Volume (vph) 1 13 203 579 568 3 1 187 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12 16 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0

Storage Lanes 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25

Satd. Flow (prot) 1713 0 0 2084 2109 0 1847 0 0

Flt Permitted 0.996 0.987

Satd. Flow (perm) 1713 0 0 2084 2109 0 1847 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 277 361 514 458

Travel Time (s) 6.3 8.2 11.7 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.60 0.60 0.94 0.94 0.88 0.88 0.98 0.98 0.98

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 2% 2% 2% 0% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 24 0 0 832 648 0 194 0 0

Sign Control Stop Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 100.2% ICU Level of Service G

Analysis Period (min) 15
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Intersection has too many legs for HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 262 110 9 37 113 1 8 508 37 1 455 268

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 10 12 12 15 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2001 0 0 1737 0 0 2050 0 0 1863 1583

Flt Permitted 0.702 0.859 0.991 0.999

Satd. Flow (perm) 0 1453 0 0 1511 0 0 2034 0 0 1861 1583

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 20 20

Link Distance (ft) 888 268 1391 764

Travel Time (s) 20.2 6.1 47.4 26.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.88 0.88 0.88 0.89 0.89 0.89 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 0% 3% 0% 0% 0% 1% 0% 0% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 419 0 0 171 0 0 622 0 0 496 291

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Detector Phase 4 4 3 4 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 4.0 8.0 18.0 18.0 18.0 18.0 18.0

Minimum Split (s) 14.0 14.0 9.0 14.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 32.0 32.0 0.0 20.0 32.0 0.0 42.0 42.0 0.0 42.0 42.0 42.0

Total Split (%) 28.1% 28.1% 0.0% 17.5% 28.1% 0.0% 36.8% 36.8% 0.0% 36.8% 36.8% 36.8%

Maximum Green (s) 26.0 26.0 15.0 26.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0 7.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 18%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.34 0.34 0.45 0.45 0.45

v/c Ratio 0.86 0.34 0.68 0.59 0.41

Control Delay 44.6 23.4 23.1 21.0 18.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 44.6 23.4 23.1 21.0 18.0

LOS D C C C B

Approach Delay 44.6 23.4 23.1 19.9

Approach LOS D C C B

Queue Length 50th (ft) 172 56 205 155 82

Queue Length 95th (ft) #454 140 #502 369 210

Internal Link Dist (ft) 808 188 1311 684

Turn Bay Length (ft)

Base Capacity (vph) 489 508 921 843 717

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.86 0.34 0.68 0.59 0.41

Intersection Summary

Area Type: Other

Cycle Length: 114

Actuated Cycle Length: 78

Natural Cycle: 110

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 26.4 Intersection LOS: C

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     15: Washington Street & Broadway (Route 138)
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Lane Group ø2

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 262 110 9 37 113 1 8 508 37 1 455 268

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 15 12 12 10 12 12 15 12 12 12 12

Total Lost time (s) 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.97 0.99 1.00 1.00 1.00

Satd. Flow (prot) 2000 1738 2051 1863 1583

Flt Permitted 0.70 0.86 0.99 1.00 1.00

Satd. Flow (perm) 1453 1511 2035 1861 1583

Peak-hour factor, PHF 0.91 0.91 0.91 0.88 0.88 0.88 0.89 0.89 0.89 0.92 0.92 0.92

Adj. Flow (vph) 288 121 10 42 128 1 9 571 42 1 495 291

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 419 0 0 171 0 0 622 0 0 496 291

Heavy Vehicles (%) 1% 0% 0% 3% 0% 0% 0% 1% 0% 0% 2% 2%

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Actuated Green, G (s) 26.2 26.2 35.3 35.3 35.3

Effective Green, g (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.33 0.33 0.44 0.44 0.44

Clearance Time (s) 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 474 493 895 818 696

v/s Ratio Prot

v/s Ratio Perm c0.29 0.11 c0.31 0.27 0.18

v/c Ratio 0.88 0.35 0.69 0.61 0.42

Uniform Delay, d1 25.6 20.5 18.2 17.2 15.4

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.9 0.6 2.4 1.3 0.4

Delay (s) 43.5 21.1 20.5 18.5 15.9

Level of Service D C C B B

Approach Delay (s) 43.5 21.1 20.5 17.5

Approach LOS D C C B

Intersection Summary

HCM Average Control Delay 24.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 80.3 Sum of lost time (s) 18.8

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 1 1 73 1 186 0 528 202 168 722 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 10 12 12 12 13 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1795 0 0 1690 1599 0 1900 1652 0 2111 0

Flt Permitted 0.971 0.953 0.991

Satd. Flow (perm) 0 1795 0 0 1690 1599 0 1900 1652 0 2111 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 222 827 488 324

Travel Time (s) 5.0 18.8 11.1 7.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.50 0.50 0.88 0.88 0.88 0.88 0.88 0.88 0.96 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 0% 1% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 10 0 0 84 211 0 600 230 0 932 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 91.5% ICU Level of Service F

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 3 1 1 73 1 186 0 528 202 168 722 5

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.50 0.50 0.50 0.88 0.88 0.88 0.88 0.88 0.88 0.96 0.96 0.96

Hourly flow rate (vph) 6 2 2 83 1 211 0 600 230 175 752 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 8

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.90 0.90 0.90 0.90 0.90 0.90

vC, conflicting volume 1811 1934 755 1708 1707 600 757 830

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1847 1985 755 1732 1731 496 757 752

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 76 95 100 0 98 59 100 77

cM capacity (veh/h) 25 43 412 50 62 516 863 773

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 10 295 600 230 932

Volume Left 6 83 0 0 175

Volume Right 2 211 0 230 5

cSH 34 162 863 1700 773

Volume to Capacity 0.29 1.82 0.00 0.14 0.23

Queue Length 95th (ft) 24 544 0 0 22

Control Delay (s) 148.4 441.9 0.0 0.0 5.7

Lane LOS F F A

Approach Delay (s) 148.4 441.9 0.0 5.7

Approach LOS F F

Intersection Summary

Average Delay 66.5

Intersection Capacity Utilization 91.5% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 283 101 87 29 100 29 86 315 48 25 287 450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 14 12 12 13 12 12 12 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 380 0 0 0 0 0 0

Storage Lanes 1 1 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1698 1670 0 0 1932 0 0 3612 0 0 1858 1561

Flt Permitted 0.950 0.990 0.991 0.695 0.928

Satd. Flow (perm) 1698 1670 0 0 1932 0 0 2533 0 0 1731 1561

Right Turn on Red No Yes Yes No

Satd. Flow (RTOR) 6 11

Link Speed (mph) 30 30 30 30

Link Distance (ft) 533 225 560 488

Travel Time (s) 12.1 5.1 12.7 11.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.94 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 1% 4% 1% 0% 0% 1% 0% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 16%

Lane Group Flow (vph) 270 266 0 0 180 0 0 511 0 0 332 479

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Detector Phase 1 1 2 2 3 8 4 4 1

Switch Phase

Minimum Initial (s) 18.0 18.0 7.0 7.0 6.0 18.0 18.0 18.0 18.0

Minimum Split (s) 24.0 24.0 12.0 12.0 11.0 24.0 24.0 24.0 24.0

Total Split (s) 41.0 41.0 0.0 17.0 17.0 0.0 20.0 61.0 0.0 41.0 41.0 41.0

Total Split (%) 29.3% 29.3% 0.0% 12.1% 12.1% 0.0% 14.3% 43.6% 0.0% 29.3% 29.3% 29.3%

Maximum Green (s) 35.0 35.0 12.0 12.0 15.0 55.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 5.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 15%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 22.0 22.0 12.8 25.5 25.5 53.1

Actuated g/C Ratio 0.27 0.27 0.16 0.31 0.31 0.66

v/c Ratio 0.59 0.59 0.58 0.64 0.61 0.47

Control Delay 34.1 34.2 43.7 28.2 30.2 7.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.1 34.2 43.7 28.2 30.2 7.6

LOS C C D C C A

Approach Delay 34.2 43.7 28.2 16.9

Approach LOS C D C B

Queue Length 50th (ft) 106 105 68 93 117 82

Queue Length 95th (ft) 295 293 #284 231 321 143

Internal Link Dist (ft) 453 145 480 408

Turn Bay Length (ft)

Base Capacity (vph) 781 768 310 1835 819 1402

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.35 0.35 0.58 0.28 0.41 0.34

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 81

Natural Cycle: 95

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 26.6 Intersection LOS: C

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Tremont Street (Route 140) & Washington Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

17: Tremont Street (Route 140) & Washington Street Build (2022) Alternative A SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 283 101 87 29 100 29 86 315 48 25 287 450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 14 12 12 13 12 12 12 11

Total Lost time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 1.00 0.94 0.98 0.98 1.00 0.85

Flt Protected 0.95 0.99 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1698 1671 1932 3610 1858 1561

Flt Permitted 0.95 0.99 0.99 0.70 0.93 1.00

Satd. Flow (perm) 1698 1671 1932 2535 1732 1561

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.94 0.94 0.94

Adj. Flow (vph) 322 115 99 33 114 33 98 358 55 27 305 479

RTOR Reduction (vph) 0 0 0 0 5 0 0 8 0 0 0 0

Lane Group Flow (vph) 270 266 0 0 175 0 0 503 0 0 332 479

Heavy Vehicles (%) 1% 1% 1% 4% 1% 0% 0% 1% 0% 0% 2% 0%

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Actuated Green, G (s) 22.0 22.0 12.8 25.5 25.5 47.5

Effective Green, g (s) 22.0 22.0 12.8 25.5 25.5 47.5

Actuated g/C Ratio 0.27 0.27 0.15 0.31 0.31 0.58

Clearance Time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 452 445 299 783 535 898

v/s Ratio Prot 0.16 c0.16 c0.09 0.14

v/s Ratio Perm c0.20 0.19 0.16

v/c Ratio 0.60 0.60 0.59 0.64 0.62 0.53

Uniform Delay, d1 26.4 26.4 32.4 24.6 24.4 10.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 1.4 1.9 1.4 1.6 0.3

Delay (s) 27.9 27.9 34.3 26.0 26.0 11.1

Level of Service C C C C C B

Approach Delay (s) 27.9 34.3 26.0 17.2

Approach LOS C C C B

Intersection Summary

HCM Average Control Delay 23.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 82.6 Sum of lost time (s) 22.3

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 196 882 315 0 0 1017 0 283 119 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 14 12 12 16 12 10 10 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 1 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1752 3574 1535 0 0 1660 0 1756 1478 0 0 0

Flt Permitted 0.950

Satd. Flow (perm) 1752 3574 1535 0 0 1660 0 1756 1478 0 0 0

Right Turn on Red No No Yes No Yes

Satd. Flow (RTOR) 610

Link Speed (mph) 20 20 30 30

Link Distance (ft) 307 858 833 272

Travel Time (s) 10.5 29.3 18.9 6.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.96 0.92 0.92 0.97 0.92 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 1% 0% 0% 1% 0% 1% 2% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 204 919 328 0 0 1048 0 322 135 0 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Detector Phase 1 2 1 1 2 2 2

Switch Phase

Minimum Initial (s) 30.0 25.0 25.0

Minimum Split (s) 35.0 30.0 30.0

Total Split (s) 70.0 35.0 70.0 0.0 0.0 0.0 0.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 80.5% 40.2% 80.5% 0.0% 0.0% 0.0% 0.0% 40.2% 40.2% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø3

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 20%

Maximum Green (s) 14.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 9.0

Flash Dont Walk (s) 5.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 69.0 30.3 69.0 76.8 30.3 30.3

Actuated g/C Ratio 0.90 0.39 0.90 1.00 0.39 0.39

v/c Ratio 0.13 0.65 0.24 0.63 0.46 0.23

Control Delay 2.1 23.0 2.5 1.8 21.8 19.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.1 23.0 2.5 1.8 21.8 19.0

LOS A C A A C B

Approach Delay 15.4 20.9

Approach LOS B C

Queue Length 50th (ft) 0 153 0 0 93 35

Queue Length 95th (ft) 44 302 75 0 215 95

Internal Link Dist (ft) 227 778 753 192

Turn Bay Length (ft)

Base Capacity (vph) 1575 1412 1380 1660 694 584

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.13 0.65 0.24 0.63 0.46 0.23

Intersection Summary

Area Type: Other

Cycle Length: 87

Actuated Cycle Length: 76.8

Natural Cycle: 85

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 11.5 Intersection LOS: B

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

Splits and Phases:     18: Cohannet Street & Weir Street
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Lane Group ø3

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 196 882 315 0 0 1017 0 283 119 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 14 12 12 16 12 10 10 12 12 12

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1752 3574 1535 1660 1756 1478

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1752 3574 1535 1660 1756 1478

Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.97 0.92 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 204 919 328 0 0 1048 0 322 135 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 204 919 328 0 0 1048 0 322 135 0 0 0

Heavy Vehicles (%) 3% 1% 1% 0% 0% 1% 0% 1% 2% 0% 0% 0%

Parking  (#/hr) 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Actuated Green, G (s) 65.6 30.3 65.6 78.5 30.3 30.3

Effective Green, g (s) 65.6 30.3 65.6 78.5 30.3 30.3

Actuated g/C Ratio 0.84 0.39 0.84 1.00 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 1464 1380 1283 1660 678 570

v/s Ratio Prot 0.12 0.26 0.21 0.18 0.09

v/s Ratio Perm c0.63

v/c Ratio 0.14 0.67 0.26 0.63 0.47 0.24

Uniform Delay, d1 1.2 19.9 1.3 0.0 18.1 16.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.6 0.5 1.8 2.4 1.0

Delay (s) 1.4 22.5 1.8 1.8 20.5 17.3

Level of Service A C A A C B

Approach Delay (s) 14.8 1.8 19.5 0.0

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 11.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 78.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 884 612 0 558

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 15 14 12 13

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 3814 1788 0 1498

Flt Permitted 0.950

Satd. Flow (perm) 0 0 3814 1788 0 1498

Link Speed (mph) 20 20 30

Link Distance (ft) 272 272 1391

Travel Time (s) 9.3 9.3 31.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.97 0.97 0.92 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 2% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 911 631 0 594

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 66.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 884 612 0 558

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.97 0.97 0.92 0.94

Hourly flow rate (vph) 0 0 911 631 0 594

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 272

pX, platoon unblocked

vC, conflicting volume 2454 0 0

vC1, stage 1 conf vol 0

vC2, stage 2 conf vol 2454

vCu, unblocked vol 2454 0 0

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 44

cM capacity (veh/h) 27 1091 1630

Direction, Lane # NB 1 NB 2 NB 3 SB 1

Volume Total 456 456 631 594

Volume Left 456 456 0 0

Volume Right 0 0 0 594

cSH 1630 1630 1700 1700

Volume to Capacity 0.56 0.56 0.37 0.35

Queue Length 95th (ft) 91 91 0 0

Control Delay (s) 10.0 10.0 0.0 0.0

Lane LOS A A

Approach Delay (s) 5.9 0.0

Approach LOS

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 66.4% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 26 973 81 388 0 0 0 0 240 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 12 13 13 16 12 12 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 1 1 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1479 1737 1748 1812 0 0 0 0 1835 0

Flt Permitted 0.950 0.959

Satd. Flow (perm) 0 0 1479 1737 1748 1812 0 0 0 0 1835 0

Link Speed (mph) 30 20 20 30

Link Distance (ft) 189 272 206 549

Travel Time (s) 4.3 9.3 7.0 12.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 2% 4% 1% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 46%

Lane Group Flow (vph) 0 0 30 559 562 413 0 0 0 0 276 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 26 973 81 388 0 0 0 0 240 3

Peak Hour Factor 0.92 0.92 0.88 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 0 0 30 1035 86 413 0 0 0 0 273 3

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1

Volume Total (vph) 30 690 431 413 276

Volume Left (vph) 0 690 345 0 0

Volume Right (vph) 30 0 0 413 3

Hadj (s) -0.60 0.53 0.44 -0.68 -0.01

Departure Headway (s) 5.2 6.0 5.9 3.2 5.8

Degree Utilization, x 0.04 1.14 0.70 0.37 0.44

Capacity (veh/h) 652 593 603 1114 615

Control Delay (s) 8.4 103.1 20.2 6.8 13.3

Approach Delay (s) 8.4 53.9 13.3

Approach LOS A F B

Intersection Summary

Delay 47.1

HCM Level of Service E

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 202 19 0 0 0 0 0 464 727 402 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 12 12 12 12 11 13 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 1 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2089 0 0 0 0 0 0 1402 3583 1797 0

Flt Permitted 0.950

Satd. Flow (perm) 0 2089 0 0 0 0 0 0 1402 3583 1797 0

Link Speed (mph) 30 30 30 20

Link Distance (ft) 540 307 848 206

Travel Time (s) 12.3 7.0 19.3 7.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 0% 2% 1% 3% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 252 0 0 0 0 0 0 504 773 545 0

Sign Control Stop Stop Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 71.3% ICU Level of Service C

Analysis Period (min) 15
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Intersection Sign configuration not allowed in HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 202 147 151 148 14 146 437 133 15 398 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 10 10 12 11 11 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 100 0 180 0 0 300

Storage Lanes 0 0 1 0 1 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2031 0 1668 1750 0 1728 1738 0 0 3405 0

Flt Permitted 0.997 0.350 0.315 0.671

Satd. Flow (perm) 0 2027 0 615 1750 0 573 1738 0 0 2289 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 411 513 428 848

Travel Time (s) 9.3 11.7 9.7 19.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.90 0.90 0.90 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 1% 2% 2% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 385 0 172 184 0 162 634 0 0 462 0

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Detector Phase 4 4 4 4 2 1 2 1 1

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 7.0 7.0

Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 11.0 11.0

Total Split (s) 34.0 34.0 0.0 34.0 34.0 0.0 24.0 48.0 0.0 24.0 24.0 0.0

Total Split (%) 33.7% 33.7% 0.0% 33.7% 33.7% 0.0% 23.8% 47.5% 0.0% 23.8% 23.8% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 20.0 20.0 20.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 19%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 40.4 44.5 20.2

Actuated g/C Ratio 0.34 0.34 0.34 0.45 0.50 0.23

v/c Ratio 0.56 0.83 0.31 0.31 0.73 0.90

Control Delay 29.8 62.7 25.8 21.7 26.5 57.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 29.8 62.7 25.8 21.7 26.5 57.3

LOS C E C C C E

Approach Delay 29.8 43.6 25.5 57.3

Approach LOS C D C E

Queue Length 50th (ft) 152 76 66 40 222 118

Queue Length 95th (ft) 316 #234 150 108 #559 #268

Internal Link Dist (ft) 331 433 348 768

Turn Bay Length (ft) 100 180

Base Capacity (vph) 686 208 592 519 863 516

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.56 0.83 0.31 0.31 0.73 0.90

Intersection Summary

Area Type: Other

Cycle Length: 101

Actuated Cycle Length: 89.6

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 36.9 Intersection LOS: D

Intersection Capacity Utilization 84.8% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     22: High Street & Winthrop Street (Route 44)
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Lane Group ø9

Pedestrian Calls (#/hr) 15

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 202 147 151 148 14 146 437 133 15 398 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 10 10 12 11 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 0.94 1.00 0.99 1.00 0.96 1.00

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2031 1668 1750 1728 1738 3405

Flt Permitted 1.00 0.35 1.00 0.31 1.00 0.67

Satd. Flow (perm) 2027 615 1750 573 1738 2288

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.90 0.90 0.90 0.92 0.92 0.92

Adj. Flow (vph) 5 220 160 172 168 16 162 486 148 16 433 13

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 385 0 172 184 0 162 634 0 0 462 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 1% 2% 2% 0% 2% 0%

Turn Type Perm Perm D.P+P Perm

Protected Phases 4 4 2 1 2 1

Permitted Phases 4 4 1 1

Actuated Green, G (s) 30.3 30.3 30.3 40.4 44.4 20.2

Effective Green, g (s) 30.3 30.3 30.3 40.4 44.4 20.2

Actuated g/C Ratio 0.33 0.33 0.33 0.44 0.49 0.22

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 672 204 580 509 844 506

v/s Ratio Prot 0.11 0.07 c0.36

v/s Ratio Perm 0.19 c0.28 0.07 c0.20

v/c Ratio 0.57 0.84 0.32 0.32 0.75 0.91

Uniform Delay, d1 25.2 28.3 22.8 22.6 19.0 34.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 25.8 0.3 1.6 6.1 23.4

Delay (s) 26.4 54.2 23.1 24.3 25.1 58.1

Level of Service C D C C C E

Approach Delay (s) 26.4 38.1 25.0 58.1

Approach LOS C D C E

Intersection Summary

HCM Average Control Delay 35.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 91.4 Sum of lost time (s) 16.7

Intersection Capacity Utilization 84.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 607 355 0 639 10 315 17 24 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 15 16 12 14 12 12 15 15 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 100 150 0 0 0 50 0 0

Storage Lanes 1 1 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1986 2069 1794 0 2003 0 0 1977 1777 0 0 0

Flt Permitted 0.132 0.955

Satd. Flow (perm) 276 2069 1794 0 2003 0 0 1977 1777 0 0 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 250 13

Link Speed (mph) 30 30 30 30

Link Distance (ft) 858 644 498 420

Travel Time (s) 19.5 14.6 11.3 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.95 0.92 0.99 0.99 0.89 0.89 0.89 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 1% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 639 374 0 655 0 0 373 27 0 0 0

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 3 3 3

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 35.0 35.0 35.0 0.0 35.0 0.0 35.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 39.3% 39.3% 39.3% 0.0% 39.3% 0.0% 39.3% 39.3% 39.3% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 21%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 9.0



Lanes, Volumes, Timings Project First Light - Taunton

23: Main Street (Route 140) & Union Street Build (2022) Alternative A SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 70

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.41

v/c Ratio 0.19 0.75 0.42 0.80 0.46 0.04

Control Delay 22.5 27.3 7.7 29.8 19.5 11.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.5 27.3 7.7 29.8 19.5 11.3

LOS C C A C B B

Approach Delay 20.1 29.8 18.9

Approach LOS C C B

Queue Length 50th (ft) 6 218 32 230 109 3

Queue Length 95th (ft) 31 #548 124 #583 254 23

Internal Link Dist (ft) 778 564 418 340

Turn Bay Length (ft) 100 150 50

Base Capacity (vph) 113 849 884 821 811 737

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.19 0.75 0.42 0.80 0.46 0.04

Intersection Summary

Area Type: Other

Cycle Length: 89

Actuated Cycle Length: 73.8

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 22.9 Intersection LOS: C

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     23: Main Street (Route 140) & Union Street
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Lane Group ø2

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 607 355 0 639 10 315 17 24 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 16 12 14 12 12 15 15 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1986 2069 1794 2003 1977 1776

Flt Permitted 0.13 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 276 2069 1794 2003 1977 1776

Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.99 0.99 0.89 0.89 0.89 0.92 0.92 0.92

Adj. Flow (vph) 22 639 374 0 645 10 354 19 27 0 0 0

RTOR Reduction (vph) 0 0 151 0 0 0 0 0 8 0 0 0

Lane Group Flow (vph) 22 639 223 0 655 0 0 373 19 0 0 0

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 1% 0% 0% 0% 0% 0%

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Actuated Green, G (s) 30.3 30.3 30.3 30.3 30.3 30.3

Effective Green, g (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 110 822 712 795 785 705

v/s Ratio Prot 0.31 c0.33 c0.19 0.01

v/s Ratio Perm 0.08 0.12

v/c Ratio 0.20 0.78 0.31 0.82 0.48 0.03

Uniform Delay, d1 15.1 20.1 15.8 20.6 17.1 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.0 7.1 1.2 9.5 2.1 0.1

Delay (s) 19.1 27.2 17.0 30.1 19.1 14.1

Level of Service B C B C B B

Approach Delay (s) 23.3 30.1 18.8 0.0

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 24.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 15.7

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 375 56 281 375 28 334

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1902 0 0 2108 1854 0

Flt Permitted 0.979 0.996

Satd. Flow (perm) 1902 0 0 2108 1854 0

Link Speed (mph) 30 25 30

Link Distance (ft) 308 448 368

Travel Time (s) 7.0 12.2 8.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.90 0.90 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 4% 0% 0% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 459 0 0 729 412 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 90.6% ICU Level of Service E

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 375 56 281 375 28 334

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.90 0.90 0.88 0.88

Hourly flow rate (vph) 399 60 312 417 32 380

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 399 1470 429

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 399 1470 429

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 73 69 40

cM capacity (veh/h) 1171 102 628

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 459 729 411

Volume Left 0 312 32

Volume Right 60 0 380

cSH 1700 1171 449

Volume to Capacity 0.27 0.27 0.92

Queue Length 95th (ft) 0 27 258

Control Delay (s) 0.0 5.8 54.8

Lane LOS A F

Approach Delay (s) 0.0 5.8 54.8

Approach LOS F

Intersection Summary

Average Delay 16.7

Intersection Capacity Utilization 90.6% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 901 38 12 868 3 4 0 3 0 8 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1935 0 0 1942 0 0 1682 0 0 1773 0

Flt Permitted 0.999 0.972

Satd. Flow (perm) 0 1935 0 0 1942 0 0 1682 0 0 1773 0

Link Speed (mph) 30 35 30 30

Link Distance (ft) 613 1042 563 383

Travel Time (s) 13.9 20.3 12.8 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.93 0.93 0.94 0.94 0.94 0.50 0.50 0.50 0.60 0.60 0.60

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1010 0 0 939 0 0 14 0 0 13 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15
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Dec 2012 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 901 38 12 868 3 4 0 3 0 8 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.93 0.93 0.94 0.94 0.94 0.50 0.50 0.50 0.60 0.60 0.60

Hourly flow rate (vph) 0 969 41 13 923 3 8 0 6 0 13 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1309

pX, platoon unblocked 0.67 0.67 0.67 0.67 0.67 0.67

vC, conflicting volume 927 1010 1946 1941 989 1946 1960 925

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 639 1010 2170 2162 989 2169 2191 637

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 46 100 98 100 56 100

cM capacity (veh/h) 636 694 15 31 302 22 30 320

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 1010 939 14 13

Volume Left 0 13 8 0

Volume Right 41 3 6 0

cSH 636 694 25 30

Volume to Capacity 0.00 0.02 0.56 0.44

Queue Length 95th (ft) 0 1 43 36

Control Delay (s) 0.0 0.5 267.7 198.3

Lane LOS A F F

Approach Delay (s) 0.0 0.5 267.7 198.3

Approach LOS F F

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

26: Myricks Street & Route 79 NB Ramp Build (2022) Alternative A SAT Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 118 384 0 0 197 264 28 0 53 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 16 16 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 250 0 0

Storage Lanes 0 0 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2049 0 0 1913 0 0 2046 1727 0 0 0

Flt Permitted 0.988 0.950

Satd. Flow (perm) 0 2049 0 0 1913 0 0 2046 1727 0 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 522 376 353 403

Travel Time (s) 11.9 8.5 8.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 6% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 528 0 0 524 0 0 32 60 0 0 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

26: Myricks Street & Route 79 NB Ramp Build (2022) Alternative A SAT Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 118 384 0 0 197 264 28 0 53 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Hourly flow rate (vph) 124 404 0 0 224 300 32 0 60 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 224 404 1026 876 404 1026 1026 374

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 224 404 1026 876 404 1026 1026 374

tC, single (s) 4.1 4.1 7.1 6.5 6.3 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.4 3.5 4.0 3.3

p0 queue free % 91 100 84 100 91 100 100 100

cM capacity (veh/h) 1357 1165 200 263 638 181 215 677

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 528 524 92

Volume Left 124 0 32

Volume Right 0 300 60

cSH 1357 1700 578

Volume to Capacity 0.09 0.31 0.16

Queue Length 95th (ft) 8 0 14

Control Delay (s) 2.6 0.0 16.5

Lane LOS A C

Approach Delay (s) 2.6 0.0 16.5

Approach LOS C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

27: Myricks Street & Route 79 SB Ramp Build (2022) Alternative A SAT Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 286 27 35 188 0 0 0 0 216 0 97

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 12 12 12 16 16

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 150

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2065 0 0 2030 0 0 0 0 0 2046 1830

Flt Permitted 0.992 0.950

Satd. Flow (perm) 0 2065 0 0 2030 0 0 0 0 0 2046 1830

Link Speed (mph) 30 30 30 30

Link Distance (ft) 611 522 572 384

Travel Time (s) 13.9 11.9 13.0 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.92 0.92 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 344 0 0 242 0 0 0 0 0 237 107

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 50.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 286 27 35 188 0 0 0 0 216 0 97

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.92 0.92 0.91 0.91 0.91

Hourly flow rate (vph) 0 314 30 38 204 0 0 0 0 237 0 107

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 204 314 610 610 329 610 595 204

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 204 314 610 610 329 610 595 204

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 97 100 100 100 41 100 87

cM capacity (veh/h) 1379 1240 349 400 717 400 407 841

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 344 242 344

Volume Left 0 38 237

Volume Right 30 0 107

cSH 1700 1240 580

Volume to Capacity 0.20 0.03 0.59

Queue Length 95th (ft) 0 2 97

Control Delay (s) 0.0 1.5 21.2

Lane LOS A C

Approach Delay (s) 0.0 1.5 21.2

Approach LOS C

Intersection Summary

Average Delay 8.2

Intersection Capacity Utilization 50.5% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

28: Middleboro Avenue & Old Colony Avenue Build (2022) Alternative A SAT Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 194 131 35 15 119 73 38 113 48 74 121 218

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 16 12 12 13 12 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1924 0 0 2013 0 0 1851 0 0 1966 0

Flt Permitted 0.974 0.996 0.991 0.991

Satd. Flow (perm) 0 1924 0 0 2013 0 0 1851 0 0 1966 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2892 506 542 449

Travel Time (s) 65.7 11.5 12.3 10.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 0% 7% 1% 1% 0% 2% 2% 0% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 409 0 0 235 0 0 226 0 0 449 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 72.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 194 131 35 15 119 73 38 113 48 74 121 218

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Hourly flow rate (vph) 220 149 40 17 135 83 43 128 55 80 132 237

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 218 189 1123 862 169 939 840 177

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 218 189 1123 862 169 939 840 177

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.3 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 84 99 38 47 94 32 47 73

cM capacity (veh/h) 1357 1356 69 242 875 118 250 869

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 409 235 226 449

Volume Left 220 17 43 80

Volume Right 40 83 55 237

cSH 1357 1356 186 303

Volume to Capacity 0.16 0.01 1.22 1.48

Queue Length 95th (ft) 14 1 302 623

Control Delay (s) 5.1 0.7 187.3 264.4

Lane LOS A A F F

Approach Delay (s) 5.1 0.7 187.3 264.4

Approach LOS F F

Intersection Summary

Average Delay 123.8

Intersection Capacity Utilization 72.6% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 131 32 30 164 207 31 91 37 216 114 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1834 0 0 1744 0 0 1810 0 0 1819 0

Flt Permitted 0.999 0.996 0.990 0.969

Satd. Flow (perm) 0 1834 0 0 1744 0 0 1810 0 0 1819 0

Link Speed (mph) 30 20 30 20

Link Distance (ft) 1273 2892 339 1519

Travel Time (s) 28.9 98.6 7.7 51.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 1% 1% 0% 1% 0% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 187 0 0 455 0 0 180 0 0 380 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 131 32 30 164 207 31 91 37 216 114 4

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 2 149 36 34 186 235 35 103 42 245 130 5

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 188 456 181 380

Volume Left (vph) 2 34 35 245

Volume Right (vph) 36 235 42 5

Hadj (s) -0.10 -0.28 -0.09 0.14

Departure Headway (s) 6.8 6.0 6.8 6.5

Degree Utilization, x 0.35 0.75 0.34 0.69

Capacity (veh/h) 456 456 441 513

Control Delay (s) 13.4 25.0 13.3 22.7

Approach Delay (s) 13.4 25.0 13.3 22.7

Approach LOS B C B C

Intersection Summary

Delay 20.7

HCM Level of Service C

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 182 7 125 153 7 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1727 0 1725 0 0 1877

Flt Permitted 0.954 0.997

Satd. Flow (perm) 1727 0 1725 0 0 1877

Link Speed (mph) 30 30 30

Link Distance (ft) 1273 279 1352

Travel Time (s) 28.9 6.3 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 2% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 215 0 316 0 0 130

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 33.1% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 182 7 125 153 7 107

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 207 8 142 174 8 122

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 366 229 316

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 366 229 316

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 67 99 99

cM capacity (veh/h) 631 815 1256

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 215 316 130

Volume Left 207 0 8

Volume Right 8 174 0

cSH 637 1700 1256

Volume to Capacity 0.34 0.19 0.01

Queue Length 95th (ft) 37 0 0

Control Delay (s) 13.5 0.0 0.5

Lane LOS B A

Approach Delay (s) 13.5 0.0 0.5

Approach LOS B

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 33.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 159 91 153 47 146 244

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1841 1839 0 1923 0

Flt Permitted 0.969 0.982

Satd. Flow (perm) 0 1841 1839 0 1923 0

Link Speed (mph) 30 30 30

Link Distance (ft) 294 540 827

Travel Time (s) 6.7 12.3 18.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.90 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 0% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 278 222 0 424 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 159 91 153 47 146 244

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.92 0.92

Hourly flow rate (vph) 177 101 170 52 159 265

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 222 651 196

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 222 651 196

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 87 58 69

cM capacity (veh/h) 1347 377 850

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 278 222 424

Volume Left 177 0 159

Volume Right 0 52 265

cSH 1347 1700 578

Volume to Capacity 0.13 0.13 0.73

Queue Length 95th (ft) 11 0 156

Control Delay (s) 5.5 0.0 26.4

Lane LOS A D

Approach Delay (s) 5.5 0.0 26.4

Approach LOS D

Intersection Summary

Average Delay 13.8

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 121 366 62 1 349 44 83 59 3 27 48 162

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2086 0 0 1900 0 0 1767 0 0 1703 0

Flt Permitted 0.989 0.972 0.994

Satd. Flow (perm) 0 2086 0 0 1900 0 0 1767 0 0 1703 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 555 811 422 619

Travel Time (s) 12.6 18.4 9.6 14.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.89 0.89 0.89 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 3% 0% 2% 0% 0% 2% 0% 0% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 597 0 0 448 0 0 162 0 0 270 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 121 366 62 1 349 44 83 59 3 27 48 162

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.89 0.89 0.89 0.88 0.88 0.88

Hourly flow rate (vph) 132 398 67 1 397 50 93 66 3 31 55 184

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 811

pX, platoon unblocked

vC, conflicting volume 447 465 1330 1143 432 1155 1152 422

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 447 465 1330 1143 432 1155 1152 422

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 88 100 0 62 99 73 69 71

cM capacity (veh/h) 1119 1107 66 176 628 113 176 634

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 597 448 163 269

Volume Left 132 1 93 31

Volume Right 67 50 3 184

cSH 1119 1107 90 309

Volume to Capacity 0.12 0.00 1.80 0.87

Queue Length 95th (ft) 10 0 339 197

Control Delay (s) 3.0 0.0 480.5 61.4

Lane LOS A A F F

Approach Delay (s) 3.0 0.0 480.5 61.4

Approach LOS F F

Intersection Summary

Average Delay 65.4

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Lane Configurations

Volume (vph) 10 505 498 389 390 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 11 10 13 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 175 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1898 1818 1492 1867 0

Flt Permitted 0.988 0.953

Satd. Flow (perm) 0 1877 1818 1492 1867 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 442 1

Link Speed (mph) 30 30 30

Link Distance (ft) 521 651 811

Travel Time (s) 11.8 14.8 18.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 1% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 585 566 442 449 0

Turn Type Perm Perm

Protected Phases 1 1 2 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 17.0

Total Split (s) 40.0 40.0 40.0 40.0 25.0 0.0 17.0

Total Split (%) 48.8% 48.8% 48.8% 48.8% 30.5% 0.0% 21%

Maximum Green (s) 35.0 35.0 35.0 35.0 20.0 14.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 4.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None

Walk Time (s) 10.0

Flash Dont Walk (s) 4.0
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Pedestrian Calls (#/hr) 10

Act Effct Green (s) 29.7 29.7 29.7 20.6

Actuated g/C Ratio 0.47 0.47 0.47 0.33

v/c Ratio 0.66 0.66 0.47 0.74

Control Delay 18.1 18.2 3.3 31.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 18.1 18.2 3.3 31.7

LOS B B A C

Approach Delay 18.1 11.7 31.7

Approach LOS B B C

Queue Length 50th (ft) 142 137 0 156

Queue Length 95th (ft) 354 344 47 #404

Internal Link Dist (ft) 441 571 731

Turn Bay Length (ft) 175

Base Capacity (vph) 1070 1037 1041 609

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.55 0.55 0.42 0.74

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 63.2

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 17.9 Intersection LOS: B

Intersection Capacity Utilization 64.8% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     33: County Street (Route 140) & Gordon Owen Parkway
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 10 505 498 389 390 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 13 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 1898 1818 1492 1868

Flt Permitted 0.99 1.00 1.00 0.95

Satd. Flow (perm) 1878 1818 1492 1868

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 11 574 566 442 443 6

RTOR Reduction (vph) 0 0 0 242 1 0

Lane Group Flow (vph) 0 585 566 200 448 0

Heavy Vehicles (%) 0% 0% 1% 1% 0% 0%

Turn Type Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1

Actuated Green, G (s) 29.7 29.7 29.7 20.6

Effective Green, g (s) 29.7 29.7 29.7 20.6

Actuated g/C Ratio 0.45 0.45 0.45 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 852 824 677 587

v/s Ratio Prot 0.31 c0.24

v/s Ratio Perm c0.31 0.13

v/c Ratio 0.69 0.69 0.30 0.76

Uniform Delay, d1 14.2 14.2 11.3 20.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.5 2.6 0.3 6.2

Delay (s) 16.7 16.8 11.6 26.5

Level of Service B B B C

Approach Delay (s) 16.7 14.5 26.5

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 17.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 65.5 Sum of lost time (s) 15.2

Intersection Capacity Utilization 64.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 861 84 288 737 230 56 250 360 218 262 25

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 11 12 12 12 12 12 12 15 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 115 300 135 300 25 75 24 0

Storage Lanes 1 1 1 0 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1685 3531 0 1728 3446 0 1805 1881 1599 1805 2044 0

Flt Permitted 0.950 0.950 0.327 0.399

Satd. Flow (perm) 1685 3531 0 1728 3446 0 621 1881 1599 758 2044 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 35 230 4

Link Speed (mph) 30 30 30 30

Link Distance (ft) 679 659 600 698

Travel Time (s) 15.4 15.0 13.6 15.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.89 0.93 0.93 0.93 0.92 0.92 0.92 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 1% 1% 1% 0% 1% 1% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 16 1061 0 310 1039 0 61 272 391 242 319 0

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Detector Phase 1 6 5 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 8.0 12.0 8.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 40.0 0.0 25.0 40.0 0.0 34.0 34.0 34.0 34.0 34.0 0.0

Total Split (%) 20.8% 33.3% 0.0% 20.8% 33.3% 0.0% 28.3% 28.3% 28.3% 28.3% 28.3% 0.0%

Maximum Green (s) 21.0 36.0 21.0 36.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None Max None Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 18%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 8.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 6.6 36.2 21.1 56.9 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.06 0.35 0.20 0.55 0.29 0.29 0.29 0.29 0.29

v/c Ratio 0.15 0.85 0.88 0.54 0.34 0.49 0.62 1.09 0.53

Control Delay 51.1 39.5 66.3 18.0 37.5 35.3 18.2 123.4 35.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 51.1 39.5 66.3 18.0 37.5 35.3 18.2 123.4 35.3

LOS D D E B D D B F D

Approach Delay 39.7 29.1 26.2 73.3

Approach LOS D C C E

Queue Length 50th (ft) 10 313 189 167 30 139 81 ~168 163

Queue Length 95th (ft) 35 #569 #437 424 85 277 228 #402 316

Internal Link Dist (ft) 599 579 520 618

Turn Bay Length (ft) 115 135 25 75 24

Base Capacity (vph) 345 1245 354 1917 181 550 630 222 600

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.05 0.85 0.88 0.54 0.34 0.49 0.62 1.09 0.53

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 103.2

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.09

Intersection Signal Delay: 38.3 Intersection LOS: D

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     34: Dean Street (Route 44) & Longmeadow Road
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 861 84 288 737 230 56 250 360 218 262 25

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 12 11 12 12 12 12 12 12 15 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1685 3530 1728 3447 1805 1881 1599 1805 2044

Flt Permitted 0.95 1.00 0.95 1.00 0.33 1.00 1.00 0.40 1.00

Satd. Flow (perm) 1685 3530 1728 3447 622 1881 1599 757 2044

Peak-hour factor, PHF 0.89 0.89 0.89 0.93 0.93 0.93 0.92 0.92 0.92 0.90 0.90 0.90

Adj. Flow (vph) 16 967 94 310 792 247 61 272 391 242 291 28

RTOR Reduction (vph) 0 6 0 0 17 0 0 0 166 0 3 0

Lane Group Flow (vph) 16 1055 0 310 1022 0 61 272 225 242 316 0

Heavy Vehicles (%) 0% 1% 0% 1% 1% 1% 0% 1% 1% 0% 1% 0%

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Actuated Green, G (s) 2.9 38.7 21.1 56.9 30.2 30.2 30.2 30.2 30.2

Effective Green, g (s) 2.9 38.7 21.1 56.9 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.03 0.36 0.20 0.53 0.28 0.28 0.28 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 45 1264 337 1814 174 525 447 211 571

v/s Ratio Prot 0.01 c0.30 c0.18 0.30 0.14 0.15

v/s Ratio Perm 0.10 0.14 c0.32

v/c Ratio 0.36 0.83 0.92 0.56 0.35 0.52 0.50 1.15 0.55

Uniform Delay, d1 51.7 31.8 42.7 17.2 31.1 32.8 32.7 38.9 33.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.8 6.6 29.1 1.3 1.2 0.9 0.9 107.2 1.2

Delay (s) 56.5 38.4 71.7 18.5 32.3 33.7 33.6 146.1 34.4

Level of Service E D E B C C C F C

Approach Delay (s) 38.7 30.7 33.5 82.6

Approach LOS D C C F

Intersection Summary

HCM Average Control Delay 41.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 108.1 Sum of lost time (s) 18.1

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 111 589 76 10 528 16 70 67 20 24 83 127

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 150 0 150 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1752 1829 0 1805 1856 0 0 1810 0 0 1718 0

Flt Permitted 0.152 0.173 0.616 0.956

Satd. Flow (perm) 280 1829 0 329 1856 0 0 1140 0 0 1651 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 2 6 54

Link Speed (mph) 30 30 30 30

Link Distance (ft) 682 771 671 608

Travel Time (s) 15.5 17.5 15.3 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.96 0.98 0.98 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 2% 3% 0% 2% 0% 2% 0% 0% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 121 723 0 11 618 0 0 161 0 0 265 0

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Detector Phase 2 1 2 1 1 3 3 3 3

Switch Phase

Minimum Initial (s) 4.0 10.0 10.0 20.0 20.0 20.0 20.0

Minimum Split (s) 9.0 15.0 15.0 25.0 25.0 25.0 25.0

Total Split (s) 17.0 57.0 0.0 40.0 40.0 0.0 30.0 30.0 0.0 30.0 30.0 0.0

Total Split (%) 16.2% 54.3% 0.0% 38.1% 38.1% 0.0% 28.6% 28.6% 0.0% 28.6% 28.6% 0.0%

Maximum Green (s) 12.0 35.0 35.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 6.0 6.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 18.0

Total Split (s) 18.0

Total Split (%) 17%

Maximum Green (s) 15.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 46.9 51.9 35.4 35.4 21.3 21.3

Actuated g/C Ratio 0.54 0.60 0.41 0.41 0.25 0.25

v/c Ratio 0.35 0.66 0.08 0.81 0.56 0.59

Control Delay 21.0 16.6 21.9 34.4 37.4 29.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 21.0 16.6 21.9 34.4 37.4 29.7

LOS C B C C D C

Approach Delay 17.2 34.2 37.4 29.7

Approach LOS B C D C

Queue Length 50th (ft) 22 197 3 263 70 95

Queue Length 95th (ft) 75 552 19 #626 165 207

Internal Link Dist (ft) 602 691 591 528

Turn Bay Length (ft) 150 150

Base Capacity (vph) 361 1117 135 761 338 521

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.34 0.65 0.08 0.81 0.48 0.51

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 86.3

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 26.3 Intersection LOS: C

Intersection Capacity Utilization 81.5% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     35: Winthrop Street & Highland Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 111 589 76 10 528 16 70 67 20 24 83 127

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.98 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1752 1829 1805 1856 1810 1718

Flt Permitted 0.15 1.00 0.17 1.00 0.62 0.96

Satd. Flow (perm) 281 1829 329 1856 1140 1651

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.96 0.98 0.98 0.88 0.88 0.88

Adj. Flow (vph) 121 640 83 11 600 18 73 68 20 27 94 144

RTOR Reduction (vph) 0 4 0 0 1 0 0 5 0 0 41 0

Lane Group Flow (vph) 121 719 0 11 617 0 0 156 0 0 224 0

Heavy Vehicles (%) 3% 2% 3% 0% 2% 0% 2% 0% 0% 0% 1% 3%

Turn Type D.P+P Perm Perm Perm

Protected Phases 2 1 2 1 3 3

Permitted Phases 1 1 3 3

Actuated Green, G (s) 46.9 51.9 35.4 35.4 21.3 21.3

Effective Green, g (s) 46.9 51.9 35.4 35.4 21.3 21.3

Actuated g/C Ratio 0.53 0.59 0.40 0.40 0.24 0.24

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 6.0 6.0 4.0 4.0

Lane Grp Cap (vph) 339 1070 131 741 274 396

v/s Ratio Prot 0.05 c0.39 c0.33

v/s Ratio Perm 0.14 0.03 c0.14 0.14

v/c Ratio 0.36 0.67 0.08 0.83 0.57 0.57

Uniform Delay, d1 27.8 12.6 16.6 24.0 29.7 29.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 2.6 0.8 9.2 3.4 2.2

Delay (s) 28.7 15.2 17.3 33.2 33.1 31.9

Level of Service C B B C C C

Approach Delay (s) 17.1 32.9 33.1 31.9

Approach LOS B C C C

Intersection Summary

HCM Average Control Delay 25.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 88.7 Sum of lost time (s) 15.5

Intersection Capacity Utilization 81.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 37 0 0 294 243 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 0 0 1863 1827 0

Flt Permitted 0.950

Satd. Flow (perm) 1770 0 0 1863 1827 0

Link Speed (mph) 30 30 30

Link Distance (ft) 406 597 382

Travel Time (s) 9.2 13.6 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 42 0 0 334 320 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 25.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 37 0 0 294 243 39

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 42 0 0 334 276 44

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1201

pX, platoon unblocked

vC, conflicting volume 632 298 320

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 632 298 320

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 100 100

cM capacity (veh/h) 444 741 1239

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 42 334 320

Volume Left 42 0 0

Volume Right 0 0 44

cSH 444 1239 1700

Volume to Capacity 0.09 0.00 0.19

Queue Length 95th (ft) 8 0 0

Control Delay (s) 14.0 0.0 0.0

Lane LOS B

Approach Delay (s) 14.0 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 25.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 61 115 678 75 194 601

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1948 1830 3510 0 0 3523

Flt Permitted 0.950 0.988

Satd. Flow (perm) 1948 1830 3510 0 0 3523

Link Speed (mph) 30 40 40

Link Distance (ft) 489 1115 542

Travel Time (s) 11.1 19.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.88 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 1% 4% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 66 125 855 0 0 893

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 61 115 678 75 194 601

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.88 0.88 0.89 0.89

Hourly flow rate (vph) 66 125 770 85 218 675

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1587 428 770

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1587 428 770

tC, single (s) 6.9 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 7 78 74

cM capacity (veh/h) 71 581 840

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 191 514 342 443 450

Volume Left 66 0 0 218 0

Volume Right 125 0 85 0 0

cSH 205 1700 1700 840 1700

Volume to Capacity 0.93 0.30 0.20 0.26 0.26

Queue Length 95th (ft) 192 0 0 26 0

Control Delay (s) 73.5 0.0 0.0 6.9 0.0

Lane LOS F A

Approach Delay (s) 73.5 0.0 3.4

Approach LOS F

Intersection Summary

Average Delay 8.8

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 162 65 74 591 558 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1967 1743 0 3541 3483 0

Flt Permitted 0.950 0.994

Satd. Flow (perm) 1967 1743 0 3541 3483 0

Link Speed (mph) 30 30 40

Link Distance (ft) 516 240 1115

Travel Time (s) 11.7 5.5 19.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.92 0.92 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 5% 4% 1% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 184 74 0 722 745 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 162 65 74 591 558 105

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.92 0.92 0.89 0.89

Hourly flow rate (vph) 184 74 80 642 627 118

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1168 372 627

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1168 372 627

tC, single (s) 6.9 7.0 4.2

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 88 91

cM capacity (veh/h) 168 616 937

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 258 295 428 418 327

Volume Left 184 80 0 0 0

Volume Right 74 0 0 0 118

cSH 227 937 1700 1700 1700

Volume to Capacity 1.13 0.09 0.25 0.25 0.19

Queue Length 95th (ft) 298 7 0 0 0

Control Delay (s) 146.0 3.2 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 146.0 1.3 0.0

Approach LOS F

Intersection Summary

Average Delay 22.4

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 102 178 19 39 204 67 33 233 40 41 263 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1799 0 0 1814 0 0 1845 0 0 1799 0

Flt Permitted 0.803 0.928 0.927 0.941

Satd. Flow (perm) 0 1469 0 0 1694 0 0 1719 0 0 1701 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 6 25 14 33

Link Speed (mph) 30 30 30 30

Link Distance (ft) 548 563 860 661

Travel Time (s) 12.5 12.8 19.5 15.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 2% 0% 0% 1% 2% 3% 0% 3% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 340 0 0 352 0 0 332 0 0 468 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0

Total Split (%) 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0%

Maximum Green (s) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 16.0 16.0 16.9 16.9

Actuated g/C Ratio 0.38 0.38 0.40 0.40

v/c Ratio 0.60 0.53 0.47 0.66

Control Delay 16.3 13.5 12.0 15.3

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 16.3 13.5 12.0 15.3

LOS B B B B

Approach Delay 16.3 13.5 12.0 15.3

Approach LOS B B B B

Queue Length 50th (ft) 53 50 46 69

Queue Length 95th (ft) 165 154 143 204

Internal Link Dist (ft) 468 483 780 581

Turn Bay Length (ft)

Base Capacity (vph) 1147 1326 1343 1334

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.30 0.27 0.25 0.35

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 41.9

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 14.4 Intersection LOS: B

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     39: Route 79 & Route 18
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 102 178 19 39 204 67 33 233 40 41 263 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.97 0.98 0.96

Flt Protected 0.98 0.99 0.99 1.00

Satd. Flow (prot) 1800 1813 1844 1798

Flt Permitted 0.80 0.93 0.93 0.94

Satd. Flow (perm) 1469 1693 1718 1702

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.88 0.88 0.88

Adj. Flow (vph) 116 202 22 44 232 76 36 253 43 47 299 122

RTOR Reduction (vph) 0 4 0 0 15 0 0 8 0 0 19 0

Lane Group Flow (vph) 0 336 0 0 337 0 0 324 0 0 449 0

Heavy Vehicles (%) 5% 2% 0% 0% 1% 2% 3% 0% 3% 0% 1% 3%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 16.0 16.0 16.9 16.9

Effective Green, g (s) 16.0 16.0 16.9 16.9

Actuated g/C Ratio 0.39 0.39 0.41 0.41

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 575 662 710 703

v/s Ratio Prot

v/s Ratio Perm c0.23 0.20 0.19 c0.26

v/c Ratio 0.58 0.51 0.46 0.64

Uniform Delay, d1 9.8 9.5 8.7 9.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.6 0.5 1.9

Delay (s) 11.4 10.1 9.1 11.5

Level of Service B B A B

Approach Delay (s) 11.4 10.1 9.1 11.5

Approach LOS B B A B

Intersection Summary

HCM Average Control Delay 10.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 40.9 Sum of lost time (s) 8.0

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 0 13 4 1 0 16 398 1 4 399 88

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 16 12 10 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1668 1830 0 1409 0 0 1878 0 0 1822 0

Flt Permitted 0.950 0.960 0.998

Satd. Flow (perm) 0 1668 1830 0 1409 0 0 1878 0 0 1822 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 340 444 1082 984

Travel Time (s) 7.7 10.1 24.6 22.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 0% 25% 0% 0% 0% 1% 0% 0% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 99 15 0 6 0 0 451 0 0 545 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 87 0 13 4 1 0 16 398 1 4 399 88

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90

Hourly flow rate (vph) 99 0 15 5 1 0 17 433 1 4 443 98

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 970 970 492 969 1018 433 541 434

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 970 970 492 969 1018 433 541 434

tC, single (s) 7.1 6.5 6.2 7.3 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.7 4.0 3.3 2.2 2.2

p0 queue free % 57 100 97 98 100 100 98 100

cM capacity (veh/h) 229 250 581 203 234 627 1038 1137

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 114 6 451 546

Volume Left 99 5 17 4

Volume Right 15 0 1 98

cSH 263 209 1038 1137

Volume to Capacity 0.43 0.03 0.02 0.00

Queue Length 95th (ft) 51 2 1 0

Control Delay (s) 29.4 22.7 0.5 0.1

Lane LOS D C A A

Approach Delay (s) 29.4 22.7 0.5 0.1

Approach LOS D C

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 23 120 413 109 15 385

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 11 12 12 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1894 1760 1764 0 0 3449

Flt Permitted 0.950 0.998

Satd. Flow (perm) 1894 1760 1764 0 0 3449

Link Speed (mph) 30 30 30

Link Distance (ft) 562 921 599

Travel Time (s) 12.8 20.9 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.91 0.91 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 4% 1% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 26 136 574 0 0 455

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 120 413 109 15 385

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.91 0.91 0.88 0.88

Hourly flow rate (vph) 26 136 454 120 17 438

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 767 514 454

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 767 514 454

tC, single (s) 7.0 7.0 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 92 73 98

cM capacity (veh/h) 321 500 1117

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 162 574 163 292

Volume Left 26 0 17 0

Volume Right 136 120 0 0

cSH 596 1700 1117 1700

Volume to Capacity 0.27 0.34 0.02 0.17

Queue Length 95th (ft) 28 0 1 0

Control Delay (s) 15.2 0.0 1.0 0.0

Lane LOS C A

Approach Delay (s) 15.2 0.0 0.4

Approach LOS C

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 41 174 23 481 316 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 11 11 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1894 1812 0 1795 1801 1546

Flt Permitted 0.950 0.998

Satd. Flow (perm) 1894 1812 0 1795 1801 1546

Link Speed (mph) 30 30 30

Link Distance (ft) 595 770 921

Travel Time (s) 13.5 17.5 20.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.95 0.95 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 1% 5% 2% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 47 198 0 530 359 105

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 41 174 23 481 316 92

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.95 0.95 0.88 0.88

Hourly flow rate (vph) 47 198 24 506 359 105

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 914 359 359

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 914 359 359

tC, single (s) 6.5 6.2 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 84 71 98

cM capacity (veh/h) 290 688 1183

Direction, Lane # EB 1 NB 1 SB 1 SB 2

Volume Total 244 531 359 105

Volume Left 47 24 0 0

Volume Right 198 0 0 105

cSH 850 1183 1700 1700

Volume to Capacity 0.29 0.02 0.21 0.06

Queue Length 95th (ft) 30 2 0 0

Control Delay (s) 13.8 0.6 0.0 0.0

Lane LOS B A

Approach Delay (s) 13.8 0.6 0.0

Approach LOS B

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

44: Route 44 & 495 NB Ramp Build (2022) Alternative A SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 119

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 71 1117 842 566 6 173

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 13 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1904 1821 0 2046 1760

Flt Permitted 0.997 0.950

Satd. Flow (perm) 0 1904 1821 0 2046 1760

Link Speed (mph) 50 50 30

Link Distance (ft) 833 581 538

Travel Time (s) 11.4 7.9 12.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.90 0.90 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 2% 2% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1251 1565 0 7 194

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 127.0% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 71 1117 842 566 6 173

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.90 0.90 0.89 0.89

Hourly flow rate (vph) 75 1176 936 629 7 194

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 936 2575 1250

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 936 2575 1250

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 90 74 7

cM capacity (veh/h) 740 26 209

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 1251 1564 201

Volume Left 75 0 7

Volume Right 0 629 194

cSH 740 1700 216

Volume to Capacity 0.10 0.92 0.93

Queue Length 95th (ft) 8 0 195

Control Delay (s) 3.8 0.0 96.3

Lane LOS A F

Approach Delay (s) 3.8 0.0 96.3

Approach LOS F

Intersection Summary

Average Delay 8.0

Intersection Capacity Utilization 127.0% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 690 191 33 983 48 498

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 13 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1873 0 0 1920 1967 1760

Flt Permitted 0.998 0.950

Satd. Flow (perm) 1873 0 0 1920 1967 1760

Link Speed (mph) 50 50 30

Link Distance (ft) 690 833 502

Travel Time (s) 9.4 11.4 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.94 0.94 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 3% 2% 4% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 937 0 0 1081 53 553

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 690 191 33 983 48 498

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.90 0.90

Hourly flow rate (vph) 734 203 35 1046 53 553

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 734 1952 836

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 734 1952 836

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 20 0

cM capacity (veh/h) 866 67 364

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 937 1081 607

Volume Left 0 35 53

Volume Right 203 0 553

cSH 1700 866 399

Volume to Capacity 0.55 0.04 1.52

Queue Length 95th (ft) 0 3 821

Control Delay (s) 0.0 1.3 264.4

Lane LOS A F

Approach Delay (s) 0.0 1.3 264.4

Approach LOS F

Intersection Summary

Average Delay 61.6

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 843 20 27 850 18 5 6 14 13 6 69

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 13 12 12 12 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1866 0 0 1917 0 0 1742 0 0 1552 0

Flt Permitted 0.996 0.998 0.990 0.993

Satd. Flow (perm) 0 1866 0 0 1917 0 0 1742 0 0 1552 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 547 743 379 337

Travel Time (s) 9.3 12.7 8.6 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 988 0 0 952 0 0 29 0 0 100 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 66 843 20 27 850 18 5 6 14 13 6 69

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 70 897 21 29 904 19 6 7 16 15 7 78

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 923 918 2101 2029 907 2038 2030 914

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 923 918 2101 2029 907 2038 2030 914

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 90 96 76 87 95 55 87 76

cM capacity (veh/h) 736 752 24 51 337 33 51 331

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 988 952 28 100

Volume Left 70 29 6 15

Volume Right 21 19 16 78

cSH 736 752 67 121

Volume to Capacity 0.10 0.04 0.42 0.82

Queue Length 95th (ft) 8 3 41 123

Control Delay (s) 2.7 1.1 93.0 107.0

Lane LOS A A F F

Approach Delay (s) 2.7 1.1 93.0 107.0

Approach LOS F F

Intersection Summary

Average Delay 8.3

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 923 84 24 851 41 65 11 32 52 14 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 14 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1921 0 0 1910 0 0 1646 0 0 1833 0

Flt Permitted 0.921 0.959 0.708 0.815

Satd. Flow (perm) 0 1773 0 0 1833 0 0 1200 0 0 1527 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 7 24 44

Link Speed (mph) 40 40 30 30

Link Distance (ft) 573 780 392 509

Travel Time (s) 9.8 13.3 8.9 11.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 9% 2% 0% 0% 20% 7% 4% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1162 0 0 996 0 0 122 0 0 133 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Split (%) 75.0% 75.0% 0.0% 75.0% 75.0% 0.0% 25.0% 25.0% 0.0% 25.0% 25.0% 0.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 16.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 57.6 57.6 11.3 11.3

Actuated g/C Ratio 0.79 0.79 0.15 0.15

v/c Ratio 0.83 0.69 0.59 0.49

Control Delay 15.2 9.1 36.4 26.4

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 15.2 9.1 36.4 26.4

LOS B A D C

Approach Delay 15.2 9.1 36.4 26.4

Approach LOS B A D C

Queue Length 50th (ft) 303 197 43 38

Queue Length 95th (ft) #806 442 93 86

Internal Link Dist (ft) 493 700 312 429

Turn Bay Length (ft)

Base Capacity (vph) 1399 1445 284 372

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.83 0.69 0.43 0.36

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 73.1

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 14.4 Intersection LOS: B

Intersection Capacity Utilization 93.3% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     47: Route 44 & Church Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 923 84 24 851 41 65 11 32 52 14 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 13 12 12 13 12 12 11 12 12 14 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.99 0.96 0.94

Flt Protected 1.00 1.00 0.97 0.98

Satd. Flow (prot) 1921 1909 1645 1833

Flt Permitted 0.92 0.96 0.71 0.82

Satd. Flow (perm) 1774 1833 1200 1527

Peak-hour factor, PHF 0.91 0.91 0.91 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 56 1014 92 26 925 45 74 12 36 59 16 58

RTOR Reduction (vph) 0 3 0 0 2 0 0 21 0 0 38 0

Lane Group Flow (vph) 0 1159 0 0 994 0 0 101 0 0 95 0

Heavy Vehicles (%) 0% 1% 0% 9% 2% 0% 0% 20% 7% 4% 0% 0%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 56.6 56.6 9.4 9.4

Effective Green, g (s) 56.6 56.6 9.4 9.4

Actuated g/C Ratio 0.76 0.76 0.13 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1357 1402 152 194

v/s Ratio Prot

v/s Ratio Perm c0.65 0.54 c0.08 0.06

v/c Ratio 0.85 0.71 0.66 0.49

Uniform Delay, d1 5.9 4.5 30.8 30.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.0 3.1 10.5 1.9

Delay (s) 12.9 7.5 41.3 32.0

Level of Service B A D C

Approach Delay (s) 12.9 7.5 41.3 32.0

Approach LOS B A D C

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 74.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 93.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 962 38 31 1116 28 22 2 33 2 6 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 16 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 130 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2003 1727 0 1918 0 0 1631 0 0 1609 0

Flt Permitted 0.998 0.999 0.981 0.998

Satd. Flow (perm) 0 2003 1727 0 1918 0 0 1631 0 0 1609 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 821 790 522 477

Travel Time (s) 14.0 13.5 11.9 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 6% 3% 2% 0% 0% 0% 3% 0% 0% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1042 40 0 1223 0 0 65 0 0 62 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 102.2% ICU Level of Service G

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 38 962 38 31 1116 28 22 2 33 2 6 47

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 40 1002 40 32 1162 29 25 2 38 2 7 53

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1192 1042 2380 2338 1002 2362 2362 1177

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1192 1042 2380 2338 1002 2362 2362 1177

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 95 0 93 87 88 79 77

cM capacity (veh/h) 593 664 14 33 293 19 32 229

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 1042 40 1224 65 62

Volume Left 40 0 32 25 2

Volume Right 0 40 29 38 53

cSH 593 1700 664 33 110

Volume to Capacity 0.07 0.02 0.05 1.96 0.57

Queue Length 95th (ft) 5 0 4 182 68

Control Delay (s) 2.2 0.0 2.0 706.3 74.0

Lane LOS A A F F

Approach Delay (s) 2.2 2.0 706.3 74.0

Approach LOS F F

Intersection Summary

Average Delay 22.7

Intersection Capacity Utilization 102.2% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 76 1244 293 33 1319 142 307 89 63 161 78 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 10 11 11 11 12 13 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 100 0 175 200 0 175 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3564 1492 0 3447 1561 1805 1820 0 1770 1707 0

Flt Permitted 0.551 0.864 0.216 0.648

Satd. Flow (perm) 0 1969 1492 0 2982 1561 410 1820 0 1207 1707 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 131 102 29 68

Link Speed (mph) 30 30 30 30

Link Distance (ft) 805 1061 855 763

Travel Time (s) 18.3 24.1 19.4 17.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.99 0.99 0.99 0.95 0.95 0.95 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 1% 6% 1% 0% 0% 2% 0% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1334 296 0 1423 149 349 173 0 183 248 0

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 7 4 4 8 8 1 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 8.0 8.0 6.0 6.0 8.0 6.0 8.0

Minimum Split (s) 12.0 14.0 14.0 14.0 14.0 12.0 12.0 14.0 12.0 14.0

Total Split (s) 12.0 68.0 68.0 56.0 56.0 14.0 20.0 38.0 0.0 14.0 32.0 0.0

Total Split (%) 10.0% 56.7% 56.7% 46.7% 46.7% 11.7% 16.7% 31.7% 0.0% 11.7% 26.7% 0.0%

Maximum Green (s) 6.0 62.0 62.0 50.0 50.0 8.0 14.0 32.0 8.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.2 62.2 50.1 64.2 37.4 23.4 25.4 17.4

Actuated g/C Ratio 0.56 0.56 0.45 0.58 0.34 0.21 0.23 0.16

v/c Ratio 1.13 0.33 1.06 0.16 1.12 0.43 0.58 0.77

Control Delay 93.0 9.0 74.1 5.1 116.7 34.5 37.8 48.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 93.0 9.0 74.1 5.1 116.7 34.5 37.8 48.2

LOS F A E A F C D D

Approach Delay 77.8 67.6 89.5 43.8

Approach LOS E E F D

Queue Length 50th (ft) ~425 56 ~592 14 ~221 89 97 125

Queue Length 95th (ft) #772 129 #819 50 #388 150 149 207

Internal Link Dist (ft) 725 981 775 683

Turn Bay Length (ft) 100 175 200 175

Base Capacity (vph) 1183 889 1339 941 313 544 315 451

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.13 0.33 1.06 0.16 1.12 0.32 0.58 0.55

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 111.6

Natural Cycle: 130

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 71.9 Intersection LOS: E

Intersection Capacity Utilization 123.7% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     49: Route 44 & Orchard Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 76 1244 293 33 1319 142 307 89 63 161 78 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 11 11 11 12 13 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3564 1492 3447 1561 1805 1820 1770 1706

Flt Permitted 0.55 1.00 0.86 1.00 0.22 1.00 0.65 1.00

Satd. Flow (perm) 1969 1492 2981 1561 410 1820 1207 1706

Peak-hour factor, PHF 0.99 0.99 0.99 0.95 0.95 0.95 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 77 1257 296 35 1388 149 349 101 72 183 89 159

RTOR Reduction (vph) 0 0 58 0 0 49 0 23 0 0 57 0

Lane Group Flow (vph) 0 1334 238 0 1423 100 349 150 0 183 191 0

Heavy Vehicles (%) 1% 1% 1% 6% 1% 0% 0% 2% 0% 2% 0% 1%

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 62.2 62.2 50.2 58.2 37.4 23.4 25.4 17.4

Effective Green, g (s) 62.2 62.2 50.2 58.2 37.4 23.4 25.4 17.4

Actuated g/C Ratio 0.56 0.56 0.45 0.52 0.34 0.21 0.23 0.16

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1183 832 1341 898 312 382 315 266

v/s Ratio Prot c0.06 0.01 c0.14 0.08 0.04 0.11

v/s Ratio Perm c0.57 0.16 0.48 0.06 c0.23 0.09

v/c Ratio 1.13 0.29 1.06 0.11 1.12 0.39 0.58 0.72

Uniform Delay, d1 24.7 13.0 30.7 13.6 32.6 38.0 37.2 44.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 68.7 0.9 42.6 0.1 86.8 0.7 2.7 8.9

Delay (s) 93.4 13.9 73.3 13.6 119.4 38.7 39.9 53.6

Level of Service F B E B F D D D

Approach Delay (s) 78.9 67.6 92.6 47.8

Approach LOS E E F D

Intersection Summary

HCM Average Control Delay 73.1 HCM Level of Service E

HCM Volume to Capacity ratio 1.08

Actuated Cycle Length (s) 111.6 Sum of lost time (s) 12.0

Intersection Capacity Utilization 123.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 124 0 88 205 802 0 0 589 175

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16 10 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 150 210 0 0 0

Storage Lanes 0 0 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 0 0 1986 1760 1636 3539 0 0 3453 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 0 1986 1760 1636 3539 0 0 3453 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 100 56

Link Speed (mph) 30 30 40 40

Link Distance (ft) 665 690 712 1771

Travel Time (s) 15.1 15.7 12.1 30.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.95 0.95 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 3% 0% 4% 3% 2% 0% 0% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 141 100 216 844 0 0 868 0

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 8.0

Minimum Split (s) 21.0 21.0 11.0 21.0 21.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 20.0 55.0 0.0 0.0 35.0 0.0

Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 0.0% 25.0% 68.8% 0.0% 0.0% 43.8% 0.0%

Maximum Green (s) 20.0 20.0 15.0 50.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)



Lanes, Volumes, Timings Project First Light - Taunton

50: 495 NB Ramp & Route 138 Build (2022) Alternative A SAT Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 134

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.2 80.0 15.6 58.8 38.2

Actuated g/C Ratio 0.14 1.00 0.20 0.74 0.48

v/c Ratio 0.51 0.06 0.68 0.32 0.52

Control Delay 37.8 0.1 31.5 3.1 16.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 37.8 0.1 31.5 3.1 16.2

LOS D A C A B

Approach Delay 22.2 8.9 16.2

Approach LOS C A B

Queue Length 50th (ft) 66 0 89 57 141

Queue Length 95th (ft) 111 0 133 67 227

Internal Link Dist (ft) 585 610 632 1691

Turn Bay Length (ft) 150 210

Base Capacity (vph) 497 1760 345 2602 1678

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.28 0.06 0.63 0.32 0.52

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 13.3 Intersection LOS: B

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     50: 495 NB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 124 0 88 205 802 0 0 589 175

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16 10 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1986 1760 1636 3539 3451

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1986 1760 1636 3539 3451

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.95 0.95 0.92 0.92 0.88 0.88

Adj. Flow (vph) 0 0 0 141 0 100 216 844 0 0 669 199

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 29 0

Lane Group Flow (vph) 0 0 0 0 141 100 216 844 0 0 839 0

Heavy Vehicles (%) 0% 0% 0% 3% 0% 4% 3% 2% 0% 0% 1% 1%

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Actuated Green, G (s) 11.2 80.0 15.6 58.8 38.2

Effective Green, g (s) 11.2 80.0 15.6 58.8 38.2

Actuated g/C Ratio 0.14 1.00 0.19 0.73 0.48

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 278 1760 319 2601 1648

v/s Ratio Prot c0.07 c0.13 0.24 c0.24

v/s Ratio Perm 0.06

v/c Ratio 0.51 0.06 0.68 0.32 0.51

Uniform Delay, d1 31.8 0.0 29.9 3.7 14.4

Progression Factor 1.00 1.00 0.75 0.70 1.00

Incremental Delay, d2 1.5 0.1 4.9 0.3 1.1

Delay (s) 33.3 0.1 27.3 2.9 15.6

Level of Service C A C A B

Approach Delay (s) 0.0 19.5 7.8 15.6

Approach LOS A B A B

Intersection Summary

HCM Average Control Delay 12.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 203 2 219 0 0 0 0 804 171 66 648 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 16 12 12 12 12 12 12 10 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 200 0

Storage Lanes 0 1 0 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1955 1743 0 0 0 0 3475 0 1652 3574 0

Flt Permitted 0.953 0.950

Satd. Flow (perm) 0 1955 1743 0 0 0 0 3475 0 1652 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 249 43

Link Speed (mph) 30 30 40 40

Link Distance (ft) 680 686 1368 712

Travel Time (s) 15.5 15.6 23.3 12.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.96 0.96 0.90 0.90 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 5% 0% 0% 0% 0% 1% 2% 2% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 233 249 0 0 0 0 1016 0 73 720 0

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Detector Phase 4 4 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 21.0 21.0 21.0 9.0 21.0

Total Split (s) 25.0 25.0 0.0 0.0 0.0 0.0 0.0 43.0 0.0 12.0 55.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 15.0% 68.8% 0.0%

Maximum Green (s) 20.0 20.0 38.0 7.0 50.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 14.7 80.0 44.6 7.8 55.3

Actuated g/C Ratio 0.18 1.00 0.56 0.10 0.69

v/c Ratio 0.65 0.14 0.52 0.45 0.29

Control Delay 38.3 0.2 13.3 34.8 6.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 38.3 0.2 13.3 34.8 6.2

LOS D A B C A

Approach Delay 18.6 13.3 8.8

Approach LOS B B A

Queue Length 50th (ft) 109 0 162 31 121

Queue Length 95th (ft) 162 0 241 m59 98

Internal Link Dist (ft) 600 606 1288 632

Turn Bay Length (ft) 150 200

Base Capacity (vph) 489 1743 1954 168 2471

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.48 0.14 0.52 0.43 0.29

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 34 (43%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 12.9 Intersection LOS: B

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: 495 SB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 203 2 219 0 0 0 0 804 171 66 648 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 16 12 12 12 12 12 12 10 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1955 1743 3474 1652 3574

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1955 1743 3474 1652 3574

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.96 0.96 0.90 0.90 0.92

Adj. Flow (vph) 231 2 249 0 0 0 0 838 178 73 720 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 20 0 0 0 0

Lane Group Flow (vph) 0 233 249 0 0 0 0 996 0 73 720 0

Heavy Vehicles (%) 5% 0% 5% 0% 0% 0% 0% 1% 2% 2% 1% 0%

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 14.7 80.0 43.6 6.7 55.3

Effective Green, g (s) 14.7 80.0 43.6 6.7 55.3

Actuated g/C Ratio 0.18 1.00 0.55 0.08 0.69

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 359 1743 1893 138 2471

v/s Ratio Prot c0.29 c0.04 0.20

v/s Ratio Perm 0.12 0.14

v/c Ratio 0.65 0.14 0.53 0.53 0.29

Uniform Delay, d1 30.3 0.0 11.6 35.1 4.8

Progression Factor 1.00 1.00 1.00 0.78 1.11

Incremental Delay, d2 4.0 0.2 1.1 3.2 0.3

Delay (s) 34.3 0.2 12.7 30.8 5.6

Level of Service C A B C A

Approach Delay (s) 16.7 0.0 12.7 7.9

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 11.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 546 70 242 767 37 506

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 125 0 0 250

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1881 1568 0 3515 1986 1812

Flt Permitted 0.678 0.950

Satd. Flow (perm) 1881 1568 0 2412 1986 1812

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 34 544

Link Speed (mph) 40 40 30

Link Distance (ft) 1056 1116 739

Travel Time (s) 18.0 19.0 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.91 0.91 0.93 0.93

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 3% 3% 1% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 587 75 0 1109 40 544

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 13.0 21.0 24.0

Total Split (s) 40.0 0.0 15.0 55.0 25.0 0.0

Total Split (%) 50.0% 0.0% 18.8% 68.8% 31.3% 0.0%

Maximum Green (s) 35.0 10.0 50.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max None C-Max None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBT EBR WBL WBT NBL NBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 69.0 80.0 69.0 8.2 80.0

Actuated g/C Ratio 0.86 1.00 0.86 0.10 1.00

v/c Ratio 0.36 0.05 0.53 0.20 0.30

Control Delay 3.3 0.1 4.0 35.2 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 3.3 0.1 4.0 35.2 0.4

LOS A A A D A

Approach Delay 2.9 4.0 2.8

Approach LOS A A A

Queue Length 50th (ft) 98 0 90 19 0

Queue Length 95th (ft) 167 m0 142 47 0

Internal Link Dist (ft) 976 1036 659

Turn Bay Length (ft) 125 250

Base Capacity (vph) 1622 1568 2080 497 1812

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.36 0.05 0.53 0.08 0.30

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 32 (40%), Referenced to phase 4:EBT and 8:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 3.4 Intersection LOS: A

Intersection Capacity Utilization 76.1% ICU Level of Service D

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     52: Route 104 & Route 24 NB Ramp
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 546 70 242 767 37 506

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 4.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1881 1568 3515 1986 1812

Flt Permitted 1.00 1.00 0.68 0.95 1.00

Satd. Flow (perm) 1881 1568 2413 1986 1812

Peak-hour factor, PHF 0.93 0.93 0.91 0.91 0.93 0.93

Adj. Flow (vph) 587 75 266 843 40 544

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 587 75 0 1109 40 544

Heavy Vehicles (%) 1% 3% 3% 1% 3% 1%

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Actuated Green, G (s) 65.0 80.0 65.0 5.0 80.0

Effective Green, g (s) 65.0 80.0 65.0 5.0 80.0

Actuated g/C Ratio 0.81 1.00 0.81 0.06 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1528 1568 1961 124 1812

v/s Ratio Prot 0.31 0.02

v/s Ratio Perm 0.05 c0.46 c0.30

v/c Ratio 0.38 0.05 0.57 0.32 0.30

Uniform Delay, d1 2.0 0.0 2.6 35.9 0.0

Progression Factor 1.15 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.1 0.4 1.5 0.4

Delay (s) 3.0 0.1 3.0 37.4 0.4

Level of Service A A A D A

Approach Delay (s) 2.7 3.0 3.0

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 2.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 76.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Lane Configurations

Volume (vph) 30 373 304 500 243 102

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 200

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1875 1881 1583 2006 1830

Flt Permitted 0.961 0.950

Satd. Flow (perm) 0 1809 1881 1583 2006 1830

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 526 111

Link Speed (mph) 40 40 30

Link Distance (ft) 769 1056 605

Travel Time (s) 13.1 18.0 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.95 0.95 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 2% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 443 320 526 264 111

Turn Type Perm Free Free

Protected Phases 4 8 6 9

Permitted Phases 4 Free Free

Detector Phase 4 4 8 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 20.0

Total Split (s) 35.0 35.0 35.0 0.0 25.0 0.0 20.0

Total Split (%) 43.8% 43.8% 43.8% 0.0% 31.3% 0.0% 25%

Maximum Green (s) 30.0 30.0 30.0 20.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max C-Max None None

Walk Time (s) 5.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s) 50.5 50.5 80.0 15.7 80.0

Actuated g/C Ratio 0.63 0.63 1.00 0.20 1.00

v/c Ratio 0.39 0.27 0.33 0.67 0.06

Control Delay 11.5 13.9 0.5 37.9 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.5 13.9 0.5 37.9 0.1

LOS B B A D A

Approach Delay 11.5 5.6 26.7

Approach LOS B A C

Queue Length 50th (ft) 80 75 0 123 0

Queue Length 95th (ft) 280 217 0 183 0

Internal Link Dist (ft) 689 976 525

Turn Bay Length (ft) 200

Base Capacity (vph) 1142 1188 1583 507 1830

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.39 0.27 0.33 0.52 0.06

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 11.9 Intersection LOS: B

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     53: Route 104 & Route 24 SB Ramp
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 30 373 304 500 243 102

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 5.0 4.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1876 1881 1583 2006 1830

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1808 1881 1583 2006 1830

Peak-hour factor, PHF 0.91 0.91 0.95 0.95 0.92 0.92

Adj. Flow (vph) 33 410 320 526 264 111

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 443 320 526 264 111

Heavy Vehicles (%) 0% 1% 1% 2% 2% 0%

Turn Type Perm Free Free

Protected Phases 4 8 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 46.5 46.5 80.0 15.7 80.0

Effective Green, g (s) 46.5 46.5 80.0 15.7 80.0

Actuated g/C Ratio 0.58 0.58 1.00 0.20 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1051 1093 1583 394 1830

v/s Ratio Prot 0.17 c0.13

v/s Ratio Perm c0.24 c0.33 0.06

v/c Ratio 0.42 0.29 0.33 0.67 0.06

Uniform Delay, d1 9.3 8.5 0.0 29.8 0.0

Progression Factor 1.00 1.40 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.6 0.5 4.4 0.1

Delay (s) 10.5 12.4 0.5 34.2 0.1

Level of Service B B A C A

Approach Delay (s) 10.5 5.0 24.1

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 10.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 175 197 58 141 25 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 15 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1921 0 0 2061 2046 1760

Flt Permitted 0.986 0.950

Satd. Flow (perm) 1921 0 0 2061 2046 1760

Link Speed (mph) 35 35 30

Link Distance (ft) 1432 769 456

Travel Time (s) 27.9 15.0 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 404 0 0 216 28 22

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 175 197 58 141 25 19

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 190 214 63 153 28 22

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 190 577 297

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 190 577 297

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 95 94 97

cM capacity (veh/h) 1396 460 737

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 404 216 50

Volume Left 0 63 28

Volume Right 214 0 22

cSH 1700 1396 810

Volume to Capacity 0.24 0.05 0.06

Queue Length 95th (ft) 0 4 5

Control Delay (s) 0.0 2.5 11.9

Lane LOS A B

Approach Delay (s) 0.0 2.5 11.9

Approach LOS B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 44 290 133 34 83 189

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 15 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 2064 1990 0 2025 1812

Flt Permitted 0.994 0.950

Satd. Flow (perm) 0 2064 1990 0 2025 1812

Link Speed (mph) 35 35 30

Link Distance (ft) 663 1432 367

Travel Time (s) 12.9 27.9 8.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.89 0.89 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 2% 3% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 367 187 0 94 215

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 44 290 133 34 83 189

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.89 0.89 0.88 0.88

Hourly flow rate (vph) 48 319 149 38 94 215

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 149 584 169

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 149 584 169

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 97 79 76

cM capacity (veh/h) 1414 459 878

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 367 188 309

Volume Left 48 0 94

Volume Right 0 38 215

cSH 1414 1700 1264

Volume to Capacity 0.03 0.11 0.24

Queue Length 95th (ft) 3 0 24

Control Delay (s) 1.3 0.0 11.8

Lane LOS A B

Approach Delay (s) 1.3 0.0 11.8

Approach LOS B

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 41.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 0 665 122 186

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 0 6408 1863 1583

Flt Permitted

Satd. Flow (perm) 0 0 0 6408 1863 1583

Link Speed (mph) 30 30 30

Link Distance (ft) 876 252 347

Travel Time (s) 19.9 5.7 7.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 723 133 202

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 14.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 665 122 186

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 723 133 202

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 252 347

pX, platoon unblocked

vC, conflicting volume 313 133 335

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 313 133 335

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 655 892 1221

Direction, Lane # NB 1 NB 2 NB 3 NB 4 SB 1 SB 2

Volume Total 181 181 181 181 133 202

Volume Left 0 0 0 0 0 0

Volume Right 0 0 0 0 0 202

cSH 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.11 0.11 0.11 0.11 0.08 0.12

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS

Approach Delay (s) 0.0 0.0

Approach LOS

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 14.9% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 3 5 0 0 409 7 129 0 76 60 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3084 0 0 0 1774 0 3500 0 0 3225 1468

Flt Permitted 0.961 0.928 0.850

Satd. Flow (perm) 0 3084 0 0 0 1774 0 3258 0 0 2817 1468

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 820 109

Link Speed (mph) 30 35 40 40

Link Distance (ft) 352 379 503 527

Travel Time (s) 8.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 0% 0% 0% 0% 5% 0% 3% 0% 12% 5% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 70 0 0 0 445 0 148 0 0 154 109

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.4 16.0 11.4 11.4 11.4

Actuated g/C Ratio 0.71 1.00 0.71 0.71 0.71

v/c Ratio 0.03 0.25 0.06 0.08 0.10

Control Delay 2.9 0.3 2.8 2.9 1.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 2.9 0.3 2.8 2.9 1.7

LOS A A A A A

Approach Delay 2.9 2.8 2.4

Approach LOS A A A

Queue Length 50th (ft) 0 0 0 0 0

Queue Length 95th (ft) 5 0 14 15 12

Internal Link Dist (ft) 272 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 3084 1774 3258 2817 1468

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.02 0.25 0.05 0.05 0.07

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 16

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.25

Intersection Signal Delay: 1.5 Intersection LOS: A

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 3 5 0 0 409 7 129 0 76 60 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.98 0.86 1.00 1.00 0.85

Flt Protected 0.96 1.00 1.00 0.97 1.00

Satd. Flow (prot) 3083 1774 3501 3225 1468

Flt Permitted 0.96 1.00 0.93 0.85 1.00

Satd. Flow (perm) 3083 1774 3257 2817 1468

Peak-hour factor, PHF 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Adj. Flow (vph) 57 5 8 0 0 445 8 140 0 86 68 109

RTOR Reduction (vph) 0 7 0 0 0 0 0 0 0 0 0 75

Lane Group Flow (vph) 0 63 0 0 0 445 0 148 0 0 154 34

Heavy Vehicles (%) 13% 0% 0% 0% 0% 5% 0% 3% 0% 12% 5% 10%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 1.0 15.9 4.9 4.9 4.9

Effective Green, g (s) 1.0 15.9 4.9 4.9 4.9

Actuated g/C Ratio 0.06 1.00 0.31 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 194 1774 1004 868 452

v/s Ratio Prot

v/s Ratio Perm 0.02 c0.25 0.05 0.05 0.02

v/c Ratio 0.32 0.25 0.15 0.18 0.07

Uniform Delay, d1 7.1 0.0 4.0 4.0 3.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.3 0.0 0.0 0.0

Delay (s) 7.5 0.3 4.0 4.1 3.9

Level of Service A A A A A

Approach Delay (s) 7.5 0.3 4.0 4.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 2.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 15.9 Sum of lost time (s) 0.0

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



Lanes, Volumes, Timings Project First Light - Taunton

3: Overpass Connector & Stevens Street Build (2022) Alternative A - Mitigated AM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 5 0 16 9 191 0 465 104 0 110 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3498 0 1687 1900 1777 0 4778 0 0 1733 0

Flt Permitted 0.818 0.744

Satd. Flow (perm) 0 2953 0 1321 1900 1777 0 4778 0 0 1733 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 217 65 7

Link Speed (mph) 30 30 30 30

Link Distance (ft) 663 429 432 252

Travel Time (s) 15.1 9.8 9.8 5.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.70 0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 20 0 18 10 217 0 646 0 0 139 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 30.0 30.0 0.0 0.0 30.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 31.3% 31.3% 31.3% 37.5% 37.5% 0.0% 0.0% 37.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None C-Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 25.0

Total Split (s) 25.0

Total Split (%) 31%

Maximum Green (s) 22.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 15.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 8.8 8.8 8.8 8.8 61.2 61.2

Actuated g/C Ratio 0.11 0.11 0.11 0.11 0.76 0.76

v/c Ratio 0.06 0.12 0.05 0.56 0.18 0.10

Control Delay 31.6 33.4 31.4 11.0 2.5 1.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 31.6 33.4 31.4 11.0 2.5 1.3

LOS C C C B A A

Approach Delay 31.6 13.5 2.5 1.3

Approach LOS C B A A

Queue Length 50th (ft) 4 8 5 0 20 5

Queue Length 95th (ft) 11 26 18 54 35 14

Internal Link Dist (ft) 583 349 352 172

Turn Bay Length (ft) 260 200

Base Capacity (vph) 738 330 475 607 3673 1329

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.03 0.05 0.02 0.36 0.18 0.10

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Green

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 5.5 Intersection LOS: A

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

3: Overpass Connector & Stevens Street Build (2022) Alternative A - Mitigated AM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 5 0 16 9 191 0 465 104 0 110 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.91 1.00

Frt 1.00 1.00 1.00 0.85 0.97 0.99

Flt Protected 0.97 0.95 1.00 1.00 1.00 1.00

Satd. Flow (prot) 3496 1687 1900 1777 4776 1734

Flt Permitted 0.82 0.74 1.00 1.00 1.00 1.00

Satd. Flow (perm) 2953 1320 1900 1777 4776 1734

Peak-hour factor, PHF 0.70 0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 13 7 0 18 10 217 0 528 118 0 125 14

RTOR Reduction (vph) 0 0 0 0 0 193 0 15 0 0 2 0

Lane Group Flow (vph) 0 20 0 18 10 24 0 631 0 0 137 0

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 8.8 8.8 8.8 8.8 61.2 61.2

Effective Green, g (s) 8.8 8.8 8.8 8.8 61.2 61.2

Actuated g/C Ratio 0.11 0.11 0.11 0.11 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 325 145 209 195 3654 1327

v/s Ratio Prot 0.01 c0.13 0.08

v/s Ratio Perm 0.01 c0.01 0.01

v/c Ratio 0.06 0.12 0.05 0.12 0.17 0.10

Uniform Delay, d1 31.9 32.1 31.9 32.1 2.5 2.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.47

Incremental Delay, d2 0.1 0.4 0.1 0.3 0.1 0.2

Delay (s) 32.0 32.5 31.9 32.4 2.6 1.3

Level of Service C C C C A A

Approach Delay (s) 32.0 32.4 2.6 1.3

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.17

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 73 78 1 11 154 233 278 49 158 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 200 0

Storage Lanes 0 2 1 0 2 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 2389 1357 1331 0 3367 1827 1509 1745 1792 1615

Flt Permitted 0.950 0.950 0.950

Satd. Flow (perm) 0 0 2389 1357 1331 0 3367 1827 1509 1745 1792 1615

Right Turn on Red No Yes Yes Yes

Satd. Flow (RTOR) 12 316 33

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 347 626

Travel Time (s) 7.4 10.8 7.9 14.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 19% 33% 0% 25% 4% 4% 7% 0% 6% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 83 89 13 0 175 265 316 56 180 33

Turn Type Over Split Prot Free Prot Perm

Protected Phases 5 4 4 5 2 1 6

Permitted Phases Free 6

Detector Phase 5 4 4 5 2 1 6 6

Switch Phase

Minimum Initial (s) 6.0 10.0 10.0 6.0 10.0 6.0 10.0 10.0

Minimum Split (s) 11.0 32.0 32.0 11.0 27.0 11.0 27.0 27.0

Total Split (s) 0.0 0.0 15.0 32.0 32.0 0.0 15.0 33.0 0.0 15.0 33.0 33.0

Total Split (%) 0.0% 0.0% 18.8% 40.0% 40.0% 0.0% 18.8% 41.3% 0.0% 18.8% 41.3% 41.3%

Maximum Green (s) 10.0 27.0 27.0 10.0 28.0 10.0 28.0 28.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None C-Max None C-Max C-Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 20.0 20.0 15.0 15.0 15.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 9.4 11.7 11.7 9.4 53.8 80.0 8.1 46.9 46.9

Actuated g/C Ratio 0.12 0.15 0.15 0.12 0.67 1.00 0.10 0.59 0.59

v/c Ratio 0.29 0.45 0.06 0.44 0.22 0.21 0.32 0.17 0.03

Control Delay 34.3 38.2 16.2 35.8 8.6 0.4 37.5 10.3 4.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.3 38.2 16.2 35.8 8.6 0.4 37.5 10.3 4.2

LOS C D B D A A D B A

Approach Delay 35.4 11.5 15.2

Approach LOS D B B

Queue Length 50th (ft) 22 42 0 43 61 0 27 40 0

Queue Length 95th (ft) 42 79 15 60 135 0 58 87 13

Internal Link Dist (ft) 247 395 267 546

Turn Bay Length (ft) 200

Base Capacity (vph) 314 458 457 442 1229 1509 221 1051 961

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.26 0.19 0.03 0.40 0.22 0.21 0.25 0.17 0.03

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.45

Intersection Signal Delay: 15.9 Intersection LOS: B

Intersection Capacity Utilization 38.1% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     4: O'Connell Way & Stevens Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 73 78 1 11 154 233 278 49 158 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.88 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Frt 0.85 1.00 0.86 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2389 1357 1330 3367 1827 1509 1745 1792 1615

Flt Permitted 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2389 1357 1330 3367 1827 1509 1745 1792 1615

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 0 0 83 89 1 12 175 265 316 56 180 33

RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0 0 14

Lane Group Flow (vph) 0 0 83 89 2 0 175 265 316 56 180 19

Heavy Vehicles (%) 0% 0% 19% 33% 0% 25% 4% 4% 7% 0% 6% 0%

Turn Type Over Split Prot Free Prot Perm

Protected Phases 5 4 4 5 2 1 6

Permitted Phases Free 6

Actuated Green, G (s) 9.4 9.7 9.7 9.4 49.8 80.0 5.5 45.9 45.9

Effective Green, g (s) 9.4 9.7 9.7 9.4 49.8 80.0 5.5 45.9 45.9

Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.62 1.00 0.07 0.57 0.57

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 281 165 161 396 1137 1509 120 1028 927

v/s Ratio Prot 0.03 c0.07 0.00 c0.05 c0.15 0.03 0.10

v/s Ratio Perm c0.21 0.01

v/c Ratio 0.30 0.54 0.02 0.44 0.23 0.21 0.47 0.18 0.02

Uniform Delay, d1 32.3 33.0 30.9 32.9 6.7 0.0 35.8 8.1 7.4

Progression Factor 1.00 1.00 1.00 1.00 0.94 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 3.4 0.0 0.8 0.5 0.3 2.9 0.4 0.0

Delay (s) 32.9 36.4 31.0 33.6 6.8 0.3 38.7 8.5 7.4

Level of Service C D C C A A D A A

Approach Delay (s) 32.9 35.7 10.3 14.6

Approach LOS C D B B

Intersection Summary

HCM Average Control Delay 14.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 38.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 337 628 1322 258 1166

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1791 3539 2682 1678 4803

Flt Permitted 0.950

Satd. Flow (perm) 0 1791 3539 2682 1678 4803

Right Turn on Red Yes No

Satd. Flow (RTOR) 536

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.93 0.93 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 383 675 1422 274 1240

Turn Type Free Prot Prot

Protected Phases 6 6 5 2

Permitted Phases Free

Detector Phase 6 6 5 2

Switch Phase

Minimum Initial (s) 16.0 16.0 8.0 8.0

Minimum Split (s) 21.0 21.0 13.0 13.0

Total Split (s) 0.0 0.0 50.0 50.0 30.0 80.0

Total Split (%) 0.0% 0.0% 62.5% 62.5% 37.5% 100.0%

Maximum Green (s) 45.0 45.0 25.0 75.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 80.0 52.6 52.6 17.4 80.0

Actuated g/C Ratio 1.00 0.66 0.66 0.22 1.00

v/c Ratio 0.21 0.29 0.81 0.75 0.26

Control Delay 0.3 6.9 16.4 37.7 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.3 6.9 16.4 37.7 0.1

LOS A A B D A

Approach Delay 13.4 6.9

Approach LOS B A

Queue Length 50th (ft) 0 65 257 128 0

Queue Length 95th (ft) 0 116 #528 198 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1791 2327 1764 524 4803

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.21 0.29 0.81 0.52 0.26

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 61 (76%), Referenced to phase 2:SBT and 6:NBT, Start of Green

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 9.7 Intersection LOS: A

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 337 628 1322 258 1166

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.88 1.00 0.91

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1791 3539 2682 1678 4803

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1791 3539 2682 1678 4803

Peak-hour factor, PHF 0.88 0.88 0.93 0.93 0.94 0.94

Adj. Flow (vph) 0 383 675 1422 274 1240

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 383 675 1422 274 1240

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Turn Type Free Prot Prot

Protected Phases 6 6 5 2

Permitted Phases Free

Actuated Green, G (s) 80.0 52.6 52.6 17.4 80.0

Effective Green, g (s) 80.0 52.6 52.6 17.4 80.0

Actuated g/C Ratio 1.00 0.66 0.66 0.22 1.00

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1791 2327 1763 365 4803

v/s Ratio Prot 0.19 c0.53 c0.16 0.26

v/s Ratio Perm 0.21

v/c Ratio 0.21 0.29 0.81 0.75 0.26

Uniform Delay, d1 0.0 5.8 10.0 29.3 0.0

Progression Factor 1.00 1.00 1.00 0.89 1.00

Incremental Delay, d2 0.3 0.3 4.1 6.9 0.1

Delay (s) 0.3 6.1 14.1 33.0 0.1

Level of Service A A B C A

Approach Delay (s) 0.3 11.5 6.1

Approach LOS A B A

Intersection Summary

HCM Average Control Delay 8.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 191 828 96 868 596 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 150 600 150 400

Storage Lanes 1 1 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 3744 1695 3367 3505 3406 1538

Flt Permitted 0.950 0.950

Satd. Flow (perm) 3744 1695 3367 3505 3406 1538

Right Turn on Red No No

Satd. Flow (RTOR)

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1127

Travel Time (s) 14.1 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.90 0.90 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 208 900 107 964 627 202

Turn Type Free Prot pt+ov

Protected Phases 4 1 6 2 2 4

Permitted Phases Free

Detector Phase 4 1 6 2 2

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0 8.0

Minimum Split (s) 17.0 13.0 15.0 13.0

Total Split (s) 20.0 0.0 20.0 60.0 40.0 60.0

Total Split (%) 25.0% 0.0% 25.0% 75.0% 50.0% 75.0%

Maximum Green (s) 15.0 15.0 55.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0 3.0

Minimum Gap (s) 4.0 3.0 4.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 12.2 80.0 8.5 57.8 46.8 65.1

Actuated g/C Ratio 0.15 1.00 0.11 0.72 0.58 0.81

v/c Ratio 0.36 0.53 0.30 0.38 0.31 0.16

Control Delay 32.3 1.2 46.2 2.6 9.8 2.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 32.3 1.2 46.2 2.6 9.8 2.7

LOS C A D A A A

Approach Delay 7.0 7.0 8.1

Approach LOS A A A

Queue Length 50th (ft) 48 0 28 35 81 19

Queue Length 95th (ft) 78 0 53 46 125 40

Internal Link Dist (ft) 542 735 1047

Turn Bay Length (ft) 150 600 150 400

Base Capacity (vph) 702 1695 631 2531 1993 1251

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.30 0.53 0.17 0.38 0.31 0.16

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green

Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 7.3 Intersection LOS: A

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 191 828 96 868 596 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 16 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 0.97 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 3744 1695 3367 3505 3406 1538

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 3744 1695 3367 3505 3406 1538

Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.95 0.95

Adj. Flow (vph) 208 900 107 964 627 202

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 208 900 107 964 627 202

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Turn Type Free Prot pt+ov

Protected Phases 4 1 6 2 2 4

Permitted Phases Free

Actuated Green, G (s) 12.2 80.0 6.9 57.8 45.9 63.1

Effective Green, g (s) 12.2 80.0 6.9 57.8 45.9 63.1

Actuated g/C Ratio 0.15 1.00 0.09 0.72 0.57 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0 3.0

Lane Grp Cap (vph) 571 1695 290 2532 1954 1213

v/s Ratio Prot 0.06 0.03 0.28 0.18 0.13

v/s Ratio Perm c0.53

v/c Ratio 0.36 0.53 0.37 0.38 0.32 0.17

Uniform Delay, d1 30.4 0.0 34.5 4.2 8.9 2.1

Progression Factor 1.00 1.00 1.34 0.50 1.00 1.00

Incremental Delay, d2 0.5 1.2 0.8 0.4 0.4 0.1

Delay (s) 31.0 1.2 47.0 2.6 9.3 2.1

Level of Service C A D A A A

Approach Delay (s) 6.8 7.0 7.6

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 0.0

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 314 105 9 426 91 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 15 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1798 0 0 2004 1601 0

Flt Permitted 0.999 0.958

Satd. Flow (perm) 1798 0 0 2004 1601 0

Link Speed (mph) 30 30 30

Link Distance (ft) 709 1519 1352

Travel Time (s) 16.1 34.5 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 1% 13% 4% 8% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 476 0 0 494 118 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 314 105 9 426 91 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 357 119 10 484 103 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 476 921 416

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 476 921 416

tC, single (s) 4.2 6.5 6.3

tC, 2 stage (s)

tF (s) 2.3 3.6 3.4

p0 queue free % 99 64 98

cM capacity (veh/h) 1031 290 624

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 476 494 118

Volume Left 0 10 103

Volume Right 119 0 15

cSH 1700 1031 311

Volume to Capacity 0.28 0.01 0.38

Queue Length 95th (ft) 0 1 43

Control Delay (s) 0.0 0.3 23.5

Lane LOS A C

Approach Delay (s) 0.0 0.3 23.5

Approach LOS C

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 45 225 110 112 278 164 37 36 46 130 38 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 14 12 12 13 12 12 13 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1890 0 0 1834 0 0 1636 0 0 1775 0

Flt Permitted 0.995 0.985 0.985 0.976

Satd. Flow (perm) 0 1890 0 0 1834 0 0 1636 0 0 1775 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 686 1509 438 898

Travel Time (s) 15.6 34.3 10.0 20.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.50 0.50 0.88 0.88 0.50 0.50 0.50 0.88 0.50 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 8% 7% 8% 3% 5% 21% 12% 5% 3% 6% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 527 0 0 726 0 0 238 0 0 300 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 76.8% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

8: Hart Street & Poole Street Build (2022) Alternative A - Mitigated AM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 45 225 110 112 278 164 37 36 46 130 38 67

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.50 0.50 0.88 0.88 0.50 0.50 0.50 0.88 0.50 0.88

Hourly flow rate (vph) 51 256 220 224 316 186 74 72 92 148 76 76

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 502 476 1439 1418 366 1453 1435 409

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 502 476 1439 1418 366 1453 1435 409

tC, single (s) 4.1 4.2 7.3 6.6 6.2 7.1 6.6 6.2

tC, 2 stage (s)

tF (s) 2.2 2.3 3.7 4.1 3.3 3.5 4.1 3.3

p0 queue free % 95 79 0 26 86 0 23 88

cM capacity (veh/h) 1062 1056 27 98 673 31 98 636

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 527 726 238 300

Volume Left 51 224 74 148

Volume Right 220 186 92 76

cSH 1062 1056 66 53

Volume to Capacity 0.05 0.21 3.63 5.66

Queue Length 95th (ft) 4 20 Err Err

Control Delay (s) 1.3 4.8 Err Err

Lane LOS A A F F

Approach Delay (s) 1.3 4.8 Err Err

Approach LOS F F

Intersection Summary

Average Delay 3005.3

Intersection Capacity Utilization 76.8% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 8 22 50 960 782 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1531 1201 1687 1845 3455 0

Flt Permitted 0.950 0.268

Satd. Flow (perm) 1531 1201 476 1845 3455 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 39 6

Link Speed (mph) 30 40 40

Link Distance (ft) 504 1127 984

Travel Time (s) 11.5 19.2 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.44 0.56 0.61 0.88 0.87 0.53

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 14% 30% 7% 3% 4% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 18 39 82 1091 935 0

Turn Type Perm pm+pt

Protected Phases 4 5 2 6

Permitted Phases 4 2

Detector Phase 4 4 5 2 6

Switch Phase

Minimum Initial (s) 10.0 10.0 4.0 10.0 10.0

Minimum Split (s) 15.0 15.0 8.0 15.0 15.0

Total Split (s) 20.0 20.0 20.0 70.0 50.0 0.0

Total Split (%) 22.2% 22.2% 22.2% 77.8% 55.6% 0.0%

Maximum Green (s) 15.0 15.0 16.0 65.0 45.0

Yellow Time (s) 4.0 4.0 3.5 4.0 4.0

All-Red Time (s) 1.0 1.0 0.5 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)



Lanes, Volumes, Timings Project First Light - Taunton

9: Mozzone Boulevard & County Street (Route 140) Build (2022) Alternative A - Mitigated AM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 25

Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.0 10.0 77.0 78.0 68.6

Actuated g/C Ratio 0.11 0.11 0.86 0.87 0.76

v/c Ratio 0.11 0.23 0.17 0.68 0.35

Control Delay 37.8 16.0 2.6 7.0 7.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 37.8 16.0 2.6 7.0 7.9

LOS D B A A A

Approach Delay 22.9 6.7 7.9

Approach LOS C A A

Queue Length 50th (ft) 9 0 8 260 190

Queue Length 95th (ft) 14 10 10 391 104

Internal Link Dist (ft) 424 1047 904

Turn Bay Length (ft)

Base Capacity (vph) 255 233 623 1599 2634

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.07 0.17 0.13 0.68 0.35

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 53 (59%), Referenced to phase 2:NBTL and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 7.6 Intersection LOS: A

Intersection Capacity Utilization 67.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     9: Mozzone Boulevard & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 8 22 50 960 782 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1531 1201 1687 1845 3456

Flt Permitted 0.95 1.00 0.27 1.00 1.00

Satd. Flow (perm) 1531 1201 476 1845 3456

Peak-hour factor, PHF 0.44 0.56 0.61 0.88 0.87 0.53

Adj. Flow (vph) 18 39 82 1091 899 36

RTOR Reduction (vph) 0 36 0 0 2 0

Lane Group Flow (vph) 18 3 82 1091 933 0

Heavy Vehicles (%) 14% 30% 7% 3% 4% 0%

Turn Type Perm pm+pt

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 6.0 6.0 74.0 74.0 64.8

Effective Green, g (s) 6.0 6.0 74.0 74.0 64.8

Actuated g/C Ratio 0.07 0.07 0.82 0.82 0.72

Clearance Time (s) 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 102 80 461 1517 2488

v/s Ratio Prot c0.01 0.01 c0.59 0.27

v/s Ratio Perm 0.00 0.14

v/c Ratio 0.18 0.03 0.18 0.72 0.38

Uniform Delay, d1 39.7 39.3 2.0 3.5 4.8

Progression Factor 1.00 1.00 1.00 1.00 1.40

Incremental Delay, d2 0.8 0.2 0.2 3.0 0.4

Delay (s) 40.5 39.5 2.2 6.4 7.2

Level of Service D D A A A

Approach Delay (s) 39.8 6.1 7.2

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1 50 33 0 68 22 758 157 81 712 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1721 0 0 1805 1455 0 3400 0 0 3411 0

Flt Permitted 0.945 0.701 0.921 0.720

Satd. Flow (perm) 0 1638 0 0 1332 1455 0 3135 0 0 2468 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 74 136 56 14

Link Speed (mph) 30 30 40 40

Link Distance (ft) 231 380 984 590

Travel Time (s) 5.3 8.6 16.8 10.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.68 0.68 0.68 0.50 0.92 0.50 0.88 0.88 0.88 0.88 0.97 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 0% 2% 0% 0% 11% 0% 4% 1% 0% 5% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 88 0 0 66 136 0 1064 0 0 873 0

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 65.0 65.0 0.0 65.0 65.0 0.0

Total Split (%) 27.8% 27.8% 0.0% 27.8% 27.8% 27.8% 72.2% 72.2% 0.0% 72.2% 72.2% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 60.0 60.0 60.0 60.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None C-Max C-Max C-Max C-Max

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 10.1 10.1 10.1 69.9 69.9

Actuated g/C Ratio 0.11 0.11 0.11 0.78 0.78

v/c Ratio 0.35 0.44 0.48 0.43 0.45

Control Delay 15.6 46.0 12.5 5.9 5.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 15.6 46.0 12.5 5.9 5.4

LOS B D B A A

Approach Delay 15.6 23.5 5.9 5.4

Approach LOS B C A A

Queue Length 50th (ft) 7 36 0 118 18

Queue Length 95th (ft) 26 74 0 216 141

Internal Link Dist (ft) 151 300 904 510

Turn Bay Length (ft)

Base Capacity (vph) 422 296 429 2446 1919

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.21 0.22 0.32 0.43 0.45

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 2 (2%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.48

Intersection Signal Delay: 7.7 Intersection LOS: A

Intersection Capacity Utilization 72.7% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     10: Hess Station & County Street (Route 140)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1 50 33 0 68 22 758 157 81 712 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 14 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 0.89 1.00 0.85 0.97 0.99

Flt Protected 0.99 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1721 1805 1455 3400 3410

Flt Permitted 0.94 0.70 1.00 0.92 0.72

Satd. Flow (perm) 1638 1332 1455 3136 2467

Peak-hour factor, PHF 0.68 0.68 0.68 0.50 0.92 0.50 0.88 0.88 0.88 0.88 0.97 0.88

Adj. Flow (vph) 13 1 74 66 0 136 25 861 178 92 734 47

RTOR Reduction (vph) 0 66 0 0 0 121 0 13 0 0 3 0

Lane Group Flow (vph) 0 22 0 0 66 15 0 1051 0 0 870 0

Heavy Vehicles (%) 13% 0% 2% 0% 0% 11% 0% 4% 1% 0% 5% 5%

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 10.1 10.1 10.1 69.9 69.9

Effective Green, g (s) 10.1 10.1 10.1 69.9 69.9

Actuated g/C Ratio 0.11 0.11 0.11 0.78 0.78

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 184 149 163 2436 1916

v/s Ratio Prot

v/s Ratio Perm 0.01 c0.05 0.01 0.34 c0.35

v/c Ratio 0.12 0.44 0.09 0.43 0.45

Uniform Delay, d1 36.0 37.3 35.8 3.4 3.5

Progression Factor 1.00 1.00 1.00 1.58 1.23

Incremental Delay, d2 0.3 2.1 0.3 0.4 0.7

Delay (s) 36.3 39.4 36.1 5.7 5.0

Level of Service D D D A A

Approach Delay (s) 36.3 37.2 5.7 5.0

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 9.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 72.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 1 64 1 0 1 102 738 0 0 760 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 11 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 145 0 0 320 0 0 140

Storage Lanes 1 1 0 0 1 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1466 1475 1568 0 1728 0 1662 3471 0 0 3438 1495

Flt Permitted 0.950 0.953 0.976 0.238

Satd. Flow (perm) 1466 1475 1568 0 1728 0 416 3471 0 0 3438 1495

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 86 4 105

Link Speed (mph) 30 30 40 35

Link Distance (ft) 415 176 590 397

Travel Time (s) 9.4 4.0 10.1 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.74 0.74 0.74 0.25 0.25 0.25 0.88 0.88 0.88 0.92 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 17% 0% 3% 0% 0% 0% 5% 4% 0% 0% 5% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 49%

Lane Group Flow (vph) 44 43 86 0 8 0 116 839 0 0 844 138

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Detector Phase 8 8 8 4 4 1 6 2 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 6.0 5.0 5.0 6.0 20.0 20.0 20.0 20.0

Minimum Split (s) 11.0 11.0 12.0 11.0 11.0 12.0 26.0 26.0 26.0 26.0

Total Split (s) 14.0 14.0 12.0 11.0 11.0 0.0 12.0 38.0 0.0 26.0 26.0 26.0

Total Split (%) 15.6% 15.6% 13.3% 12.2% 12.2% 0.0% 13.3% 42.2% 0.0% 28.9% 28.9% 28.9%

Maximum Green (s) 8.0 8.0 6.0 5.0 5.0 6.0 32.0 20.0 20.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None C-Max C-Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 30%

Maximum Green (s) 24.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 6.9 6.9 17.0 5.0 65.7 66.9 53.4 53.4

Actuated g/C Ratio 0.08 0.08 0.19 0.06 0.73 0.74 0.59 0.59

v/c Ratio 0.39 0.38 0.23 0.08 0.30 0.32 0.41 0.15

Control Delay 49.6 49.0 8.4 33.5 8.1 6.7 16.3 6.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 49.0 8.4 33.5 8.1 6.7 16.3 6.9

LOS D D A C A A B A

Approach Delay 29.0 33.5 6.9 14.9

Approach LOS C C A B

Queue Length 50th (ft) 25 25 0 2 6 32 103 6

Queue Length 95th (ft) 49 48 22 3 61 306 #408 63

Internal Link Dist (ft) 335 96 510 317

Turn Bay Length (ft) 145 320 140

Base Capacity (vph) 131 132 343 100 391 2582 2041 930

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.34 0.33 0.25 0.08 0.30 0.32 0.41 0.15

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 25 (28%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.41

Intersection Signal Delay: 12.5 Intersection LOS: B

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     11: Erika Drive & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

11: Erika Drive & County Street (Route 140) Build (2022) Alternative A - Mitigated AM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 34

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 1 64 1 0 1 102 738 0 0 760 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 0.93 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1466 1476 1568 1729 1662 3471 3438 1495

Flt Permitted 0.95 0.95 1.00 0.98 0.24 1.00 1.00 1.00

Satd. Flow (perm) 1466 1476 1568 1729 416 3471 3438 1495

Peak-hour factor, PHF 0.74 0.74 0.74 0.25 0.25 0.25 0.88 0.88 0.88 0.92 0.90 0.90

Adj. Flow (vph) 86 1 86 4 0 4 116 839 0 0 844 138

RTOR Reduction (vph) 0 0 74 0 4 0 0 0 0 0 0 53

Lane Group Flow (vph) 44 43 12 0 4 0 116 839 0 0 844 86

Heavy Vehicles (%) 17% 0% 3% 0% 0% 0% 5% 4% 0% 0% 5% 8%

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Actuated Green, G (s) 5.9 5.9 12.2 1.0 57.3 57.3 45.0 45.0

Effective Green, g (s) 5.9 5.9 12.2 1.0 57.3 57.3 45.0 45.0

Actuated g/C Ratio 0.07 0.07 0.14 0.01 0.64 0.64 0.50 0.50

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0

Lane Grp Cap (vph) 96 97 317 19 352 2210 1719 748

v/s Ratio Prot c0.03 0.03 0.00 c0.00 0.02 c0.24 c0.25

v/s Ratio Perm 0.00 0.19 0.06

v/c Ratio 0.46 0.44 0.04 0.21 0.33 0.38 0.49 0.11

Uniform Delay, d1 40.5 40.5 33.8 44.1 7.9 7.8 14.9 11.9

Progression Factor 1.00 1.00 1.00 1.00 0.69 0.75 1.00 1.00

Incremental Delay, d2 1.3 1.2 0.0 2.0 0.2 0.5 1.0 0.3

Delay (s) 41.8 41.6 33.8 46.1 5.6 6.3 15.9 12.2

Level of Service D D C D A A B B

Approach Delay (s) 37.8 46.1 6.2 15.4

Approach LOS D D A B

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 31.8

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 192 277 99 126 103 131 622 75 107 472 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 10 12 11 10 10 11 11 10 11 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 260 0 270 195 195 190 190

Storage Lanes 0 1 0 1 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1705 1463 0 1735 1436 1560 3274 0 1560 3247 0

Flt Permitted 0.913 0.641 0.950 0.950

Satd. Flow (perm) 0 1570 1463 0 1137 1436 1560 3274 0 1560 3247 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 315 113 10 2

Link Speed (mph) 30 30 35 35

Link Distance (ft) 706 887 285 270

Travel Time (s) 16.0 20.2 5.6 5.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.91 0.91 0.91 0.90 0.90 0.90 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 7% 3% 3% 4% 5% 8% 5% 4% 8% 7% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 261 315 0 247 113 146 774 0 122 551 0

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Detector Phase 4 4 1 8 8 5 1 6 5 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 6.0 10.0

Minimum Split (s) 12.0 12.0 11.0 12.0 12.0 11.0 11.0 15.0 11.0 15.0

Total Split (s) 35.0 35.0 25.0 35.0 35.0 25.0 25.0 45.0 0.0 25.0 45.0 0.0

Total Split (%) 26.5% 26.5% 18.9% 26.5% 26.5% 18.9% 18.9% 34.1% 0.0% 18.9% 34.1% 0.0%

Maximum Green (s) 30.0 30.0 20.0 30.0 30.0 20.0 20.0 40.0 20.0 40.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min None Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 20%

Maximum Green (s) 23.0

Yellow Time (s) 3.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 31.4 53.9 31.4 49.6 17.9 26.7 12.9 21.7

Actuated g/C Ratio 0.35 0.60 0.35 0.55 0.20 0.30 0.14 0.24

v/c Ratio 0.48 0.32 0.63 0.13 0.47 0.79 0.55 0.70

Control Delay 32.1 2.1 38.1 4.1 40.8 36.8 49.4 37.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 32.1 2.1 38.1 4.1 40.8 36.8 49.4 37.8

LOS C A D A D D D D

Approach Delay 15.7 27.4 37.4 39.9

Approach LOS B C D D

Queue Length 50th (ft) 102 0 103 0 66 188 59 136

Queue Length 95th (ft) 303 28 #382 37 184 392 160 276

Internal Link Dist (ft) 626 807 205 190

Turn Bay Length (ft) 260 270 195 190

Base Capacity (vph) 546 991 395 956 375 1522 361 1505

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.48 0.32 0.63 0.12 0.39 0.51 0.34 0.37

Intersection Summary

Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 90.5

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 31.7 Intersection LOS: C

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     12: Hart Street & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 192 277 99 126 103 131 622 75 107 472 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 12 11 10 10 11 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.99 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1463 1735 1436 1560 3273 1560 3247

Flt Permitted 0.91 1.00 0.64 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1570 1463 1137 1436 1560 3273 1560 3247

Peak-hour factor, PHF 0.88 0.88 0.88 0.91 0.91 0.91 0.90 0.90 0.90 0.88 0.88 0.88

Adj. Flow (vph) 43 218 315 109 138 113 146 691 83 122 536 15

RTOR Reduction (vph) 0 0 148 0 0 59 0 7 0 0 2 0

Lane Group Flow (vph) 0 261 167 0 247 54 146 767 0 122 549 0

Heavy Vehicles (%) 6% 7% 3% 3% 4% 5% 8% 5% 4% 8% 7% 8%

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Actuated Green, G (s) 31.4 49.3 31.4 44.3 17.9 26.7 12.9 21.7

Effective Green, g (s) 31.4 49.3 31.4 44.3 17.9 26.7 12.9 21.7

Actuated g/C Ratio 0.34 0.53 0.34 0.48 0.19 0.29 0.14 0.23

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 529 774 383 760 300 938 216 756

v/s Ratio Prot 0.04 0.01 0.09 c0.23 0.08 c0.17

v/s Ratio Perm 0.17 0.07 c0.22 0.03

v/c Ratio 0.49 0.22 0.64 0.07 0.49 0.82 0.56 0.73

Uniform Delay, d1 24.6 11.7 26.2 13.3 33.6 31.0 37.5 33.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.1 3.7 0.0 1.2 5.6 3.4 3.5

Delay (s) 25.3 11.8 29.9 13.3 34.8 36.6 40.9 36.5

Level of Service C B C B C D D D

Approach Delay (s) 17.9 24.7 36.3 37.3

Approach LOS B C D D

Intersection Summary

HCM Average Control Delay 30.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 93.2 Sum of lost time (s) 22.2

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 71 32 0 36 7 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 13 14 13 10 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1760 1517 2027 1451 1685 1900

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1760 1517 2027 1451 1685 1900

Link Speed (mph) 30 20 20

Link Distance (ft) 352 323 278

Travel Time (s) 8.0 11.0 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 10% 0% 15% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 95 43 0 48 9 5

Sign Control Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 13.9% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 71 32 0 36 7 4

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 95 43 0 48 9 5

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total (vph) 95 43 0 48 9 5

Volume Left (vph) 95 0 0 0 9 0

Volume Right (vph) 0 43 0 48 0 0

Hadj (s) 0.30 -0.43 0.00 -0.34 0.50 0.00

Departure Headway (s) 4.2 3.2 4.2 3.2 5.2 4.7

Degree Utilization, x 0.11 0.04 0.00 0.04 0.01 0.01

Capacity (veh/h) 841 1121 834 1121 669 738

Control Delay (s) 7.8 6.3 7.2 6.3 7.1 6.6

Approach Delay (s) 7.3 6.3 6.9

Approach LOS A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 13.9% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR SEL SER SER2

Lane Configurations

Volume (vph) 4 4 179 684 511 23 2 178 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12 16 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0

Storage Lanes 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25

Satd. Flow (prot) 1587 0 0 2042 2034 0 1784 0 0

Flt Permitted 0.976 0.990 0.999

Satd. Flow (perm) 1587 0 0 2042 2034 0 1784 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 277 361 514 458

Travel Time (s) 6.3 8.2 11.7 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.50 0.88 0.88 0.88 0.88 0.94 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 25% 6% 4% 5% 10% 50% 4% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 16 0 0 980 607 0 194 0 0

Sign Control Stop Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 102.2% ICU Level of Service G

Analysis Period (min) 15
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Intersection has too many legs for HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 286 87 11 22 113 0 8 496 29 4 348 216

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 10 12 12 15 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1950 0 0 1675 0 0 1964 0 0 1792 1524

Flt Permitted 0.709 0.902 0.992 0.992

Satd. Flow (perm) 0 1434 0 0 1523 0 0 1950 0 0 1779 1524

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 20 20

Link Distance (ft) 888 268 1391 764

Travel Time (s) 20.2 6.1 47.4 26.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.93 0.93 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 3% 0% 0% 6% 0% 0% 6% 0% 0% 6% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 418 0 0 146 0 0 606 0 0 400 245

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Detector Phase 4 4 3 4 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 4.0 8.0 18.0 18.0 18.0 18.0 18.0

Minimum Split (s) 14.0 14.0 9.0 14.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 42.0 42.0 0.0 20.0 42.0 0.0 42.0 42.0 0.0 42.0 42.0 42.0

Total Split (%) 33.9% 33.9% 0.0% 16.1% 33.9% 0.0% 33.9% 33.9% 0.0% 33.9% 33.9% 33.9%

Maximum Green (s) 36.0 36.0 15.0 36.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0 7.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 16%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 36.3 36.3 35.3 35.3 35.3

Actuated g/C Ratio 0.41 0.41 0.40 0.40 0.40

v/c Ratio 0.71 0.23 0.77 0.56 0.40

Control Delay 31.1 19.7 32.6 25.5 22.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 31.1 19.7 32.6 25.5 22.8

LOS C B C C C

Approach Delay 31.1 19.7 32.6 24.5

Approach LOS C B C C

Queue Length 50th (ft) 172 47 262 154 87

Queue Length 95th (ft) #425 121 #577 324 197

Internal Link Dist (ft) 808 188 1311 684

Turn Bay Length (ft)

Base Capacity (vph) 591 628 782 713 611

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.71 0.23 0.77 0.56 0.40

Intersection Summary

Area Type: Other

Cycle Length: 124

Actuated Cycle Length: 88

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 28.4 Intersection LOS: C

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     15: Washington Street & Broadway (Route 138)
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Lane Group ø2

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 286 87 11 22 113 0 8 496 29 4 348 216

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 15 12 12 10 12 12 15 12 12 12 12

Total Lost time (s) 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.96 0.99 1.00 1.00 1.00

Satd. Flow (prot) 1950 1675 1963 1793 1524

Flt Permitted 0.71 0.90 0.99 0.99 1.00

Satd. Flow (perm) 1434 1523 1950 1780 1524

Peak-hour factor, PHF 0.92 0.92 0.92 0.93 0.93 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 311 95 12 24 122 0 9 564 33 5 395 245

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 418 0 0 146 0 0 606 0 0 400 245

Heavy Vehicles (%) 3% 3% 0% 0% 6% 0% 0% 6% 0% 0% 6% 6%

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Actuated Green, G (s) 36.3 36.3 35.3 35.3 35.3

Effective Green, g (s) 36.3 36.3 35.3 35.3 35.3

Actuated g/C Ratio 0.40 0.40 0.39 0.39 0.39

Clearance Time (s) 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 575 611 761 694 594

v/s Ratio Prot

v/s Ratio Perm c0.29 0.10 c0.31 0.22 0.16

v/c Ratio 0.73 0.24 0.80 0.58 0.41

Uniform Delay, d1 22.9 18.0 24.4 21.7 20.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.9 0.3 5.8 1.2 0.5

Delay (s) 27.8 18.2 30.2 22.9 20.5

Level of Service C B C C C

Approach Delay (s) 27.8 18.2 30.2 22.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 25.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 90.5 Sum of lost time (s) 18.9

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 3 2 105 0 192 0 685 221 119 563 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 10 12 12 12 13 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1538 0 0 1546 1583 0 1863 1545 0 1975 0

Flt Permitted 0.994 0.950 0.991

Satd. Flow (perm) 0 1538 0 0 1546 1583 0 1863 1545 0 1975 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 222 827 488 324

Travel Time (s) 5.0 18.8 11.1 7.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.75 0.75 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 33% 0% 9% 0% 2% 0% 2% 8% 3% 9% 50%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 8 0 0 119 218 0 745 240 0 743 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 94.9% ICU Level of Service F

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 2 105 0 192 0 685 221 119 563 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 4 3 119 0 218 0 745 240 129 612 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 8

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.87 0.87 0.87 0.87 0.87 0.87

vC, conflicting volume 1725 1857 613 1621 1617 745 614 985

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1760 1912 613 1640 1636 628 614 905

tC, single (s) 7.1 6.8 6.2 7.2 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.3 3.3 3.6 4.0 3.3 2.2 2.2

p0 queue free % 94 90 99 0 100 48 100 80

cM capacity (veh/h) 23 39 496 52 71 418 975 647

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 8 338 745 240 743

Volume Left 1 119 0 0 129

Volume Right 3 218 0 240 2

cSH 49 128 975 1700 647

Volume to Capacity 0.16 2.63 0.00 0.14 0.20

Queue Length 95th (ft) 13 758 0 0 19

Control Delay (s) 92.9 810.9 0.0 0.0 5.2

Lane LOS F F A

Approach Delay (s) 92.9 810.9 0.0 5.2

Approach LOS F F

Intersection Summary

Average Delay 134.2

Intersection Capacity Utilization 94.9% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 484 116 36 35 139 16 63 354 65 21 193 399

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 14 12 12 13 12 12 12 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 380 0 0 0 0 0 0

Storage Lanes 1 1 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1633 1674 0 0 1956 0 0 3497 0 0 1763 1432

Flt Permitted 0.950 0.975 0.991 0.821 0.913

Satd. Flow (perm) 1633 1674 0 0 1956 0 0 2891 0 0 1618 1432

Right Turn on Red No Yes Yes No

Satd. Flow (RTOR) 3 15

Link Speed (mph) 30 30 30 30

Link Distance (ft) 533 225 560 488

Travel Time (s) 12.1 5.1 12.7 11.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.95 0.78 0.78 0.78 0.88 0.88 0.88 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 2% 0% 0% 2% 0% 5% 3% 7% 0% 8% 9%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 34%

Lane Group Flow (vph) 336 333 0 0 244 0 0 548 0 0 237 443

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Detector Phase 1 1 2 2 3 8 4 4 1

Switch Phase

Minimum Initial (s) 18.0 18.0 7.0 7.0 6.0 18.0 18.0 18.0 18.0

Minimum Split (s) 24.0 24.0 12.0 12.0 11.0 24.0 24.0 24.0 24.0

Total Split (s) 41.0 41.0 0.0 17.0 17.0 0.0 20.0 61.0 0.0 41.0 41.0 41.0

Total Split (%) 29.3% 29.3% 0.0% 12.1% 12.1% 0.0% 14.3% 43.6% 0.0% 29.3% 29.3% 29.3%

Maximum Green (s) 35.0 35.0 12.0 12.0 15.0 55.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 5.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 15%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 24.1 24.1 12.6 23.7 23.7 53.2

Actuated g/C Ratio 0.30 0.30 0.16 0.29 0.29 0.66

v/c Ratio 0.69 0.67 0.79 0.64 0.50 0.47

Control Delay 35.8 34.6 55.8 29.6 30.0 7.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.8 34.6 55.8 29.6 30.0 7.9

LOS D C E C C A

Approach Delay 35.2 55.8 29.6 15.6

Approach LOS D E C B

Queue Length 50th (ft) 138 135 105 107 87 76

Queue Length 95th (ft) 365 357 #330 244 234 138

Internal Link Dist (ft) 453 145 480 408

Turn Bay Length (ft)

Base Capacity (vph) 743 762 308 2071 740 1193

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.45 0.44 0.79 0.26 0.32 0.37

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 81.1

Natural Cycle: 95

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 29.9 Intersection LOS: C

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Tremont Street (Route 140) & Washington Street



Lanes, Volumes, Timings Project First Light - Taunton

17: Tremont Street (Route 140) & Washington Street Build (2022) Alternative A - Mitigated AM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 54

Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 484 116 36 35 139 16 63 354 65 21 193 399

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 14 12 12 13 12 12 12 11

Total Lost time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 1.00 0.98 0.99 0.98 1.00 0.85

Flt Protected 0.95 0.97 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1633 1673 1956 3498 1763 1432

Flt Permitted 0.95 0.97 0.99 0.82 0.91 1.00

Satd. Flow (perm) 1633 1673 1956 2892 1618 1432

Peak-hour factor, PHF 0.95 0.95 0.95 0.78 0.78 0.78 0.88 0.88 0.88 0.90 0.90 0.90

Adj. Flow (vph) 509 122 38 45 178 21 72 402 74 23 214 443

RTOR Reduction (vph) 0 0 0 0 3 0 0 11 0 0 0 0

Lane Group Flow (vph) 336 333 0 0 241 0 0 537 0 0 237 443

Heavy Vehicles (%) 5% 2% 0% 0% 2% 0% 5% 3% 7% 0% 8% 9%

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Actuated Green, G (s) 24.1 24.1 12.6 23.7 23.7 47.8

Effective Green, g (s) 24.1 24.1 12.6 23.7 23.7 47.8

Actuated g/C Ratio 0.29 0.29 0.15 0.29 0.29 0.58

Clearance Time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 475 487 298 828 463 827

v/s Ratio Prot c0.21 0.20 c0.12 0.16

v/s Ratio Perm c0.19 0.15 0.15

v/c Ratio 0.71 0.68 0.81 0.65 0.51 0.54

Uniform Delay, d1 26.2 26.0 33.9 25.9 24.7 10.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 3.2 14.5 1.3 0.4 0.3

Delay (s) 30.1 29.1 48.5 27.2 25.1 11.0

Level of Service C C D C C B

Approach Delay (s) 29.6 48.5 27.2 15.9

Approach LOS C D C B

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 82.8 Sum of lost time (s) 22.4

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 178 820 153 0 0 858 0 360 77 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 14 12 12 16 12 10 10 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 1 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1703 3406 1477 0 0 1581 0 1689 1422 0 0 0

Flt Permitted 0.950

Satd. Flow (perm) 1703 3406 1477 0 0 1581 0 1689 1422 0 0 0

Right Turn on Red No No Yes No Yes

Satd. Flow (RTOR) 608

Link Speed (mph) 20 20 30 30

Link Distance (ft) 307 858 833 272

Travel Time (s) 10.5 29.3 18.9 6.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 6% 5% 0% 0% 6% 0% 5% 6% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 198 911 170 0 0 933 0 391 84 0 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Detector Phase 1 2 1 1 2 2 2

Switch Phase

Minimum Initial (s) 30.0 25.0 25.0

Minimum Split (s) 35.0 30.0 30.0

Total Split (s) 65.0 35.0 65.0 0.0 0.0 0.0 0.0 30.0 30.0 0.0 0.0 0.0

Total Split (%) 79.3% 42.7% 79.3% 0.0% 0.0% 0.0% 0.0% 36.6% 36.6% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø3

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 21%

Maximum Green (s) 14.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 9.0

Flash Dont Walk (s) 5.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 64.1 30.4 64.1 71.8 25.3 25.3

Actuated g/C Ratio 0.89 0.42 0.89 1.00 0.35 0.35

v/c Ratio 0.13 0.63 0.13 0.59 0.66 0.17

Control Delay 2.2 20.2 2.3 1.6 28.2 19.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.2 20.2 2.3 1.6 28.2 19.8

LOS A C A A C B

Approach Delay 15.1 26.7

Approach LOS B C

Queue Length 50th (ft) 0 131 0 0 120 21

Queue Length 95th (ft) 43 279 39 0 #313 67

Internal Link Dist (ft) 227 778 753 192

Turn Bay Length (ft)

Base Capacity (vph) 1520 1442 1319 1581 596 502

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.13 0.63 0.13 0.59 0.66 0.17

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 71.8

Natural Cycle: 85

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 12.5 Intersection LOS: B

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

!    Phase conflict between lane groups.

Splits and Phases:     18: Cohannet Street & Weir Street
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Lane Group ø3

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 178 820 153 0 0 858 0 360 77 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 14 12 12 16 12 10 10 12 12 12

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1703 3406 1477 1581 1689 1422

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1703 3406 1477 1581 1689 1422

Peak-hour factor, PHF 0.90 0.90 0.90 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 198 911 170 0 0 933 0 391 84 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 198 911 170 0 0 933 0 391 84 0 0 0

Heavy Vehicles (%) 6% 6% 5% 0% 0% 6% 0% 5% 6% 0% 0% 0%

Parking  (#/hr) 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Actuated Green, G (s) 60.7 30.4 60.7 73.6 25.3 25.3

Effective Green, g (s) 60.7 30.4 60.7 73.6 25.3 25.3

Actuated g/C Ratio 0.82 0.41 0.82 1.00 0.34 0.34

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 1405 1407 1218 1581 581 489

v/s Ratio Prot 0.12 0.27 0.12 0.23 0.06

v/s Ratio Perm c0.59

v/c Ratio 0.14 0.65 0.14 0.59 0.67 0.17

Uniform Delay, d1 1.3 17.3 1.3 0.0 20.6 16.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.3 0.2 1.6 6.1 0.8

Delay (s) 1.5 19.6 1.5 1.6 26.7 17.6

Level of Service A B A A C B

Approach Delay (s) 14.4 1.6 25.1 0.0

Approach LOS B A C A

Intersection Summary

HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 73.6 Sum of lost time (s) 0.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 660 730 0 351

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 15 14 12 13

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 3534 1737 0 1428

Flt Permitted 0.950

Satd. Flow (perm) 0 0 3534 1737 0 1428

Link Speed (mph) 20 20 30

Link Distance (ft) 272 272 1391

Travel Time (s) 9.3 9.3 31.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.95 0.95 0.92 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 9% 5% 0% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 695 768 0 399

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 660 730 0 351

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.95 0.95 0.92 0.88

Hourly flow rate (vph) 0 0 695 768 0 399

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 272

pX, platoon unblocked

vC, conflicting volume 2158 0 0

vC1, stage 1 conf vol 0

vC2, stage 2 conf vol 2158

vCu, unblocked vol 2158 0 0

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.3

p0 queue free % 100 100 56

cM capacity (veh/h) 49 1091 1578

Direction, Lane # NB 1 NB 2 NB 3 SB 1

Volume Total 347 347 768 399

Volume Left 347 347 0 0

Volume Right 0 0 0 399

cSH 1578 1578 1700 1700

Volume to Capacity 0.44 0.44 0.45 0.23

Queue Length 95th (ft) 58 58 0 0

Control Delay (s) 9.1 9.1 0.0 0.0

Lane LOS A A

Approach Delay (s) 4.3 0.0

Approach LOS

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 9 579 64 367 0 0 0 0 288 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 12 13 13 16 12 12 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 1 1 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1479 1672 1700 1649 0 0 0 0 1761 0

Flt Permitted 0.950 0.961

Satd. Flow (perm) 0 0 1479 1672 1700 1649 0 0 0 0 1761 0

Link Speed (mph) 30 20 20 30

Link Distance (ft) 189 272 206 549

Travel Time (s) 4.3 9.3 7.0 12.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.50 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 6% 3% 11% 0% 0% 0% 0% 4% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 0 0 18 362 369 417 0 0 0 0 336 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 9 579 64 367 0 0 0 0 288 8

Peak Hour Factor 0.92 0.92 0.50 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 0 0 18 658 73 417 0 0 0 0 327 9

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1

Volume Total (vph) 18 439 292 417 336

Volume Left (vph) 0 439 219 0 0

Volume Right (vph) 18 0 0 417 9

Hadj (s) -0.60 0.60 0.46 -0.51 0.05

Departure Headway (s) 5.3 6.2 6.0 3.2 5.6

Degree Utilization, x 0.03 0.75 0.49 0.37 0.52

Capacity (veh/h) 616 574 589 1114 624

Control Delay (s) 8.5 24.2 13.5 6.9 14.6

Approach Delay (s) 8.5 15.2 14.6

Approach LOS A C B

Intersection Summary

Delay 15.0

HCM Level of Service B

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 157 8 0 0 0 0 0 459 536 251 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 12 12 12 12 11 13 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 1 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2007 0 0 0 0 0 0 1349 3479 1702 0

Flt Permitted 0.950

Satd. Flow (perm) 0 2007 0 0 0 0 0 0 1349 3479 1702 0

Link Speed (mph) 30 30 30 20

Link Distance (ft) 540 307 848 206

Travel Time (s) 12.3 7.0 19.3 7.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.93 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 7% 0% 0% 0% 0% 0% 0% 6% 4% 10% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 187 0 0 0 0 0 0 494 583 360 0

Sign Control Stop Stop Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15
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Intersection Sign configuration not allowed in HCM analysis.



Lanes, Volumes, Timings Project First Light - Taunton

22: High Street & Winthrop Street (Route 44) Build (2022) Alternative A - Mitigated AM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 67

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 191 80 89 198 5 182 438 101 2 227 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 10 10 12 11 11 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 100 0 180 0 0 300

Storage Lanes 0 0 1 0 1 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1950 0 1546 1707 0 1662 1703 0 0 3073 0

Flt Permitted 0.994 0.251 0.504 0.952

Satd. Flow (perm) 0 1941 0 408 1707 0 882 1703 0 0 2926 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 411 513 428 848

Travel Time (s) 9.3 11.7 9.7 19.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.95 0.95 0.95 0.96 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 7% 4% 9% 3% 20% 5% 5% 4% 0% 13% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 314 0 101 231 0 192 567 0 0 249 0

Turn Type Perm pm+pt pm+pt Perm

Protected Phases 4 3 8 5 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 3 8 5 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 6.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 10.0 12.0 10.0 12.0 12.0 12.0

Total Split (s) 40.0 40.0 0.0 11.0 51.0 0.0 13.0 39.0 0.0 26.0 26.0 0.0

Total Split (%) 36.4% 36.4% 0.0% 10.0% 46.4% 0.0% 11.8% 35.5% 0.0% 23.6% 23.6% 0.0%

Maximum Green (s) 36.0 36.0 7.0 47.0 9.0 35.0 22.0 22.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 18%

Maximum Green (s) 16.0

Yellow Time (s) 3.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.2 26.7 26.7 36.5 36.5 23.4

Actuated g/C Ratio 0.24 0.36 0.36 0.49 0.49 0.31

v/c Ratio 0.66 0.40 0.38 0.37 0.68 0.27

Control Delay 33.8 21.4 19.8 18.1 24.7 24.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 33.8 21.4 19.8 18.1 24.7 24.5

LOS C C B B C C

Approach Delay 33.8 20.3 23.0 24.5

Approach LOS C C C C

Queue Length 50th (ft) 125 28 69 44 173 42

Queue Length 95th (ft) 260 78 165 152 #584 112

Internal Link Dist (ft) 331 433 348 768

Turn Bay Length (ft) 100 180

Base Capacity (vph) 979 258 1124 531 835 920

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.32 0.39 0.21 0.36 0.68 0.27

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 74.4

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 24.7 Intersection LOS: C

Intersection Capacity Utilization 75.1% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     22: High Street & Winthrop Street (Route 44)
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Lane Group ø9

Pedestrian Calls (#/hr) 15

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 191 80 89 198 5 182 438 101 2 227 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 10 10 12 11 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 0.96 1.00 1.00 1.00 0.97 0.99

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1950 1546 1708 1662 1703 3073

Flt Permitted 0.99 0.25 1.00 0.50 1.00 0.95

Satd. Flow (perm) 1940 409 1708 882 1703 2927

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.95 0.95 0.95 0.96 0.96 0.96

Adj. Flow (vph) 6 217 91 101 225 6 192 461 106 2 236 11

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 314 0 101 231 0 192 567 0 0 249 0

Heavy Vehicles (%) 0% 7% 4% 9% 3% 20% 5% 5% 4% 0% 13% 10%

Turn Type Perm pm+pt pm+pt Perm

Protected Phases 4 3 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.2 27.6 27.6 36.5 36.5 23.6

Effective Green, g (s) 18.2 27.6 27.6 36.5 36.5 23.6

Actuated g/C Ratio 0.23 0.35 0.35 0.47 0.47 0.30

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 450 222 601 499 793 881

v/s Ratio Prot 0.03 c0.14 0.04 c0.33

v/s Ratio Perm c0.16 0.13 0.14 0.09

v/c Ratio 0.70 0.45 0.38 0.38 0.72 0.28

Uniform Delay, d1 27.6 19.4 19.0 12.8 16.8 20.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.7 1.5 0.4 0.5 3.1 0.2

Delay (s) 32.3 20.9 19.4 13.3 19.9 21.1

Level of Service C C B B B C

Approach Delay (s) 32.3 19.9 18.2 21.1

Approach LOS C B B C

Intersection Summary

HCM Average Control Delay 21.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 78.4 Sum of lost time (s) 18.3

Intersection Capacity Utilization 75.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 505 337 0 480 5 425 11 22 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 15 16 12 14 12 12 15 15 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 100 150 0 0 0 50 0 0

Storage Lanes 1 1 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1986 1990 1711 0 1911 0 0 1864 1777 0 0 0

Flt Permitted 0.247 0.953

Satd. Flow (perm) 516 1990 1711 0 1911 0 0 1864 1777 0 0 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 312 10

Link Speed (mph) 30 30 30 30

Link Distance (ft) 858 644 498 420

Travel Time (s) 19.5 14.6 11.3 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.89 0.92 0.92 0.92 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 5% 7% 0% 6% 0% 7% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 3 567 379 0 527 0 0 495 25 0 0 0

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 3 3 3

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 30.0 30.0 30.0 0.0 30.0 0.0 30.0 30.0 30.0 0.0 0.0 0.0

Total Split (%) 38.0% 38.0% 38.0% 0.0% 38.0% 0.0% 38.0% 38.0% 38.0% 0.0% 0.0% 0.0%

Maximum Green (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 24%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 25.3 25.3 25.3 25.3 25.3 25.3

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

v/c Ratio 0.01 0.72 0.44 0.70 0.67 0.04

Control Delay 15.7 24.9 5.7 24.3 23.5 11.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 15.7 24.9 5.7 24.3 23.5 11.5

LOS B C A C C B

Approach Delay 17.2 24.3 23.0

Approach LOS B C C

Queue Length 50th (ft) 1 160 14 147 136 3

Queue Length 95th (ft) 7 #443 87 #419 #373 21

Internal Link Dist (ft) 778 564 418 340

Turn Bay Length (ft) 100 150 50

Base Capacity (vph) 205 789 867 758 740 711

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.01 0.72 0.44 0.70 0.67 0.04

Intersection Summary

Area Type: Other

Cycle Length: 79

Actuated Cycle Length: 63.8

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 20.6 Intersection LOS: C

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     23: Main Street (Route 140) & Union Street
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Lane Group ø2

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 505 337 0 480 5 425 11 22 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 16 12 14 12 12 15 15 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1986 1990 1711 1911 1865 1776

Flt Permitted 0.25 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 517 1990 1711 1911 1865 1776

Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.88 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 3 567 379 0 522 5 483 12 25 0 0 0

RTOR Reduction (vph) 0 0 193 0 0 0 0 0 6 0 0 0

Lane Group Flow (vph) 3 567 186 0 527 0 0 495 19 0 0 0

Heavy Vehicles (%) 0% 5% 7% 0% 6% 0% 7% 0% 0% 0% 0% 0%

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Actuated Green, G (s) 25.3 25.3 25.3 25.3 25.3 25.3

Effective Green, g (s) 25.3 25.3 25.3 25.3 25.3 25.3

Actuated g/C Ratio 0.38 0.38 0.38 0.38 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 198 761 654 730 713 679

v/s Ratio Prot c0.28 0.28 c0.27 0.01

v/s Ratio Perm 0.01 0.11

v/c Ratio 0.02 0.75 0.28 0.72 0.69 0.03

Uniform Delay, d1 12.7 17.7 14.2 17.4 17.2 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 6.5 1.1 6.1 5.5 0.1

Delay (s) 12.8 24.2 15.3 23.6 22.7 12.8

Level of Service B C B C C B

Approach Delay (s) 20.6 23.6 22.2 0.0

Approach LOS C C C A

Intersection Summary

HCM Average Control Delay 21.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 66.2 Sum of lost time (s) 15.6

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 315 308 296 500 36 351

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1673 0 0 1988 1795 0

Flt Permitted 0.982 0.995

Satd. Flow (perm) 1673 0 0 1988 1795 0

Link Speed (mph) 30 25 30

Link Distance (ft) 308 448 368

Travel Time (s) 7.0 12.2 8.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 13% 7% 6% 3% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 708 0 0 904 440 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 111.8% ICU Level of Service H

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 315 308 296 500 36 351

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 358 350 336 568 41 399

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 358 1774 533

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 358 1774 533

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 71 37 26

cM capacity (veh/h) 1174 65 541

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 708 905 440

Volume Left 0 336 41

Volume Right 350 0 399

cSH 1700 1174 321

Volume to Capacity 0.42 0.29 1.37

Queue Length 95th (ft) 0 30 557

Control Delay (s) 0.0 6.0 217.4

Lane LOS A F

Approach Delay (s) 0.0 6.0 217.4

Approach LOS F

Intersection Summary

Average Delay 49.2

Intersection Capacity Utilization 111.8% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 636 12 2 925 6 7 1 2 9 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1832 0 0 1848 0 0 1726 0 0 1685 0

Flt Permitted 0.966 0.950

Satd. Flow (perm) 0 1832 0 0 1848 0 0 1726 0 0 1685 0

Link Speed (mph) 30 35 30 30

Link Distance (ft) 613 1039 563 383

Travel Time (s) 13.9 20.2 12.8 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.91 0.91 0.91 0.50 0.50 0.50 0.50 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 7% 0% 0% 6% 25% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 737 0 0 1025 0 0 20 0 0 18 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 636 12 2 925 6 7 1 2 9 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.91 0.91 0.91 0.50 0.50 0.50 0.50 0.92 0.92

Hourly flow rate (vph) 0 723 14 2 1016 7 14 2 4 18 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1309

pX, platoon unblocked 0.70 0.70 0.70 0.70 0.70 0.70

vC, conflicting volume 1023 736 1754 1757 730 1759 1761 1020

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 821 736 1861 1866 730 1868 1871 817

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 65 96 99 52 100 100

cM capacity (veh/h) 574 878 40 52 426 38 51 267

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 736 1025 20 18

Volume Left 0 2 14 18

Volume Right 14 7 4 0

cSH 574 878 50 38

Volume to Capacity 0.00 0.00 0.40 0.48

Queue Length 95th (ft) 0 0 36 41

Control Delay (s) 0.0 0.1 118.8 167.8

Lane LOS A F F

Approach Delay (s) 0.0 0.1 118.8 167.8

Approach LOS F F

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 339 0 0 202 209 39 0 116 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 16 16 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 250 0 0

Storage Lanes 0 0 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1934 0 0 1853 0 0 1719 1743 0 0 0

Flt Permitted 0.986 0.950

Satd. Flow (perm) 0 1934 0 0 1853 0 0 1719 1743 0 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 522 376 353 403

Travel Time (s) 11.9 8.5 8.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 8% 0% 0% 6% 4% 19% 0% 5% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 538 0 0 468 0 0 44 132 0 0 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 140 339 0 0 202 209 39 0 116 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Hourly flow rate (vph) 157 381 0 0 230 238 44 0 132 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 230 381 1044 925 381 1044 1044 348

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 230 381 1044 925 381 1044 1044 348

tC, single (s) 4.1 4.1 7.3 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.7 4.0 3.3 3.5 4.0 3.3

p0 queue free % 88 100 75 100 80 100 100 100

cM capacity (veh/h) 1333 1189 175 239 660 151 202 695

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 538 467 176

Volume Left 157 0 44

Volume Right 0 238 132

cSH 1333 1700 696

Volume to Capacity 0.12 0.27 0.25

Queue Length 95th (ft) 10 0 25

Control Delay (s) 3.2 0.0 17.0

Lane LOS A C

Approach Delay (s) 3.2 0.0 17.0

Approach LOS C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 367 40 54 187 0 0 0 0 112 0 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 12 12 12 16 16

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 150

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1976 0 0 1898 0 0 0 0 0 1826 1777

Flt Permitted 0.989 0.950

Satd. Flow (perm) 0 1976 0 0 1898 0 0 0 0 0 1826 1777

Link Speed (mph) 30 30 30 30

Link Distance (ft) 611 522 572 384

Travel Time (s) 13.9 11.9 13.0 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 4% 8% 12% 8% 0% 2% 2% 2% 12% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 462 0 0 273 0 0 0 0 0 123 45

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 367 40 54 187 0 0 0 0 112 0 41

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.91 0.91 0.91

Hourly flow rate (vph) 0 417 45 61 212 0 0 0 0 123 0 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 212 417 775 775 440 775 752 212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 212 417 775 775 440 775 752 212

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.2 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.3 3.5 4.0 3.3 3.6 4.0 3.3

p0 queue free % 100 94 100 100 100 58 100 95

cM capacity (veh/h) 1370 1090 285 310 617 290 322 825

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 462 274 168

Volume Left 0 61 123

Volume Right 45 0 45

cSH 1700 1090 396

Volume to Capacity 0.27 0.06 0.42

Queue Length 95th (ft) 0 4 52

Control Delay (s) 0.0 2.3 21.8

Lane LOS A C

Approach Delay (s) 0.0 2.3 21.8

Approach LOS C

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 240 131 14 10 128 55 22 135 46 21 56 163

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 16 12 12 13 12 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 100

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1913 0 0 2001 0 0 1860 0 0 1983 1568

Flt Permitted 0.655 0.976 0.995 0.987

Satd. Flow (perm) 0 1292 0 0 1959 0 0 1860 0 0 1983 1568

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2892 506 542 449

Travel Time (s) 65.7 11.5 12.3 10.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 0% 0% 4% 2% 10% 1% 0% 5% 8% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 438 0 0 218 0 0 230 0 0 88 185

Turn Type Perm Perm Split Split Prot

Protected Phases 2 6 4 4 8 8 8

Permitted Phases 2 6

Detector Phase 2 2 6 6 4 4 8 8 8

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 33.0 33.0 0.0 33.0 33.0 0.0 17.0 17.0 0.0 20.0 20.0 20.0

Total Split (%) 36.7% 36.7% 0.0% 36.7% 36.7% 0.0% 18.9% 18.9% 0.0% 22.2% 22.2% 22.2%

Maximum Green (s) 29.0 29.0 29.0 29.0 13.0 13.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 22%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 29.9 29.9 12.7 12.9 12.9

Actuated g/C Ratio 0.40 0.40 0.17 0.17 0.17

v/c Ratio 0.85 0.28 0.72 0.26 0.68

Control Delay 42.0 19.7 47.4 31.3 44.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 42.0 19.7 47.4 31.3 44.7

LOS D B D C D

Approach Delay 42.0 19.7 47.4 40.4

Approach LOS D B D D

Queue Length 50th (ft) 149 55 88 31 70

Queue Length 95th (ft) #441 150 #247 84 #178

Internal Link Dist (ft) 2812 426 462 369

Turn Bay Length (ft) 100

Base Capacity (vph) 518 785 334 439 347

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.85 0.28 0.69 0.20 0.53

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 74.5

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 38.5 Intersection LOS: D

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     28: Middleboro Avenue & Old Colony Avenue
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Lane Group ø9

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 240 131 14 10 128 55 22 135 46 21 56 163

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 14 12 12 16 12 12 13 12 12 16 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 0.97 1.00 0.85

Flt Protected 0.97 1.00 0.99 0.99 1.00

Satd. Flow (prot) 1912 2001 1861 1982 1568

Flt Permitted 0.66 0.98 0.99 0.99 1.00

Satd. Flow (perm) 1292 1959 1861 1982 1568

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 273 149 16 11 145 62 25 153 52 24 64 185

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 438 0 0 218 0 0 230 0 0 88 185

Heavy Vehicles (%) 2% 3% 0% 0% 4% 2% 10% 1% 0% 5% 8% 3%

Turn Type Perm Perm Split Split Prot

Protected Phases 2 6 4 4 8 8 8

Permitted Phases 2 6

Actuated Green, G (s) 29.9 29.9 12.7 12.9 12.9

Effective Green, g (s) 29.9 29.9 12.7 12.9 12.9

Actuated g/C Ratio 0.39 0.39 0.17 0.17 0.17

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 508 770 311 336 266

v/s Ratio Prot c0.12 0.04 c0.12

v/s Ratio Perm c0.34 0.11

v/c Ratio 0.86 0.28 0.74 0.26 0.70

Uniform Delay, d1 21.2 15.8 30.1 27.5 29.8

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.0 0.2 8.9 0.4 7.7

Delay (s) 35.2 16.0 39.0 27.9 37.4

Level of Service D B D C D

Approach Delay (s) 35.2 16.0 39.0 34.3

Approach LOS D B D C

Intersection Summary

HCM Average Control Delay 32.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 76.1 Sum of lost time (s) 20.6

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 139 40 27 106 208 65 211 37 177 141 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1808 0 0 1637 0 0 1791 0 0 1748 0

Flt Permitted 0.989 0.962 0.869 0.658

Satd. Flow (perm) 0 1792 0 0 1581 0 0 1572 0 0 1182 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 20 115 10

Link Speed (mph) 30 20 30 20

Link Distance (ft) 1273 2892 339 1519

Travel Time (s) 28.9 98.6 7.7 51.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 5% 8% 4% 7% 3% 4% 0% 3% 9% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 210 0 0 387 0 0 356 0 0 363 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 0.0 25.0 25.0 0.0 25.0 25.0 0.0

Total Split (%) 35.7% 35.7% 0.0% 35.7% 35.7% 0.0% 35.7% 35.7% 0.0% 35.7% 35.7% 0.0%

Maximum Green (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 29%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 13.3 13.3 22.1 22.1

Actuated g/C Ratio 0.29 0.29 0.48 0.48

v/c Ratio 0.40 0.72 0.47 0.65

Control Delay 15.5 20.0 15.1 22.1

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 15.5 20.0 15.1 22.1

LOS B B B C

Approach Delay 15.5 20.0 15.1 22.1

Approach LOS B B B C

Queue Length 50th (ft) 34 53 46 54

Queue Length 95th (ft) 115 189 #246 #312

Internal Link Dist (ft) 1193 2812 259 1439

Turn Bay Length (ft)

Base Capacity (vph) 862 812 752 562

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.24 0.48 0.47 0.65

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 46.5

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 18.5 Intersection LOS: B

Intersection Capacity Utilization 75.4% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     29: Pinehill Road & Middleboro Avenue
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 139 40 27 106 208 65 211 37 177 141 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.97 0.92 0.98 1.00

Flt Protected 1.00 1.00 0.99 0.97

Satd. Flow (prot) 1809 1636 1791 1749

Flt Permitted 0.99 0.96 0.87 0.66

Satd. Flow (perm) 1791 1581 1572 1182

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 7 158 45 31 120 236 74 240 42 201 160 2

RTOR Reduction (vph) 0 15 0 0 84 0 0 5 0 0 0 0

Lane Group Flow (vph) 0 195 0 0 303 0 0 351 0 0 363 0

Heavy Vehicles (%) 0% 1% 5% 8% 4% 7% 3% 4% 0% 3% 9% 0%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.3 13.3 22.1 22.1

Effective Green, g (s) 13.3 13.3 22.1 22.1

Actuated g/C Ratio 0.27 0.27 0.45 0.45

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 489 432 713 536

v/s Ratio Prot

v/s Ratio Perm 0.11 c0.19 0.22 c0.31

v/c Ratio 0.40 0.70 0.49 0.68

Uniform Delay, d1 14.4 15.9 9.4 10.5

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 5.1 0.5 3.4

Delay (s) 15.0 21.0 9.9 13.9

Level of Service B C A B

Approach Delay (s) 15.0 21.0 9.9 13.9

Approach LOS B C A B

Intersection Summary

HCM Average Control Delay 15.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 48.7 Sum of lost time (s) 13.3

Intersection Capacity Utilization 75.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 167 11 96 164 10 128

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1683 0 1696 0 0 1825

Flt Permitted 0.955 0.996

Satd. Flow (perm) 1683 0 1696 0 0 1825

Link Speed (mph) 30 30 30

Link Distance (ft) 1273 279 1352

Travel Time (s) 28.9 6.3 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 10% 5% 1% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 202 0 295 0 0 156

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 167 11 96 164 10 128

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 190 12 109 186 11 145

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 370 202 295

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 370 202 295

tC, single (s) 6.4 6.3 4.1

tC, 2 stage (s)

tF (s) 3.5 3.4 2.2

p0 queue free % 70 98 99

cM capacity (veh/h) 622 819 1278

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 202 295 157

Volume Left 190 0 11

Volume Right 12 186 0

cSH 632 1700 1278

Volume to Capacity 0.32 0.17 0.01

Queue Length 95th (ft) 34 0 1

Control Delay (s) 13.4 0.0 0.6

Lane LOS B A

Approach Delay (s) 13.4 0.0 0.6

Approach LOS B

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 179 88 90 24 122 180

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1827 1847 0 1797 0

Flt Permitted 0.968 0.980

Satd. Flow (perm) 0 1827 1847 0 1797 0

Link Speed (mph) 30 30 30

Link Distance (ft) 294 540 827

Travel Time (s) 6.7 12.3 18.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 0% 0% 0% 11% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 303 129 0 344 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 179 88 90 24 122 180

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 203 100 102 27 139 205

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 130 623 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 130 623 116

tC, single (s) 4.1 6.5 6.3

tC, 2 stage (s)

tF (s) 2.2 3.6 3.4

p0 queue free % 86 63 78

cM capacity (veh/h) 1444 374 926

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 303 130 343

Volume Left 203 0 139

Volume Right 0 27 205

cSH 1444 1700 580

Volume to Capacity 0.14 0.08 0.59

Queue Length 95th (ft) 12 0 96

Control Delay (s) 5.7 0.0 19.8

Lane LOS A C

Approach Delay (s) 5.7 0.0 19.8

Approach LOS C

Intersection Summary

Average Delay 11.0

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 186 218 73 1 282 136 85 100 3 47 80 190

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1886 0 0 1788 0 0 1717 0 0 1694 0

Flt Permitted 0.981 0.978 0.993

Satd. Flow (perm) 0 1886 0 0 1788 0 0 1717 0 0 1694 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 555 815 422 619

Travel Time (s) 12.6 18.5 9.6 14.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.75 0.75 0.75 0.80 0.80 0.80

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 9% 26% 0% 5% 5% 5% 4% 0% 5% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 542 0 0 476 0 0 250 0 0 397 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 83.6% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 186 218 73 1 282 136 85 100 3 47 80 190

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.75 0.75 0.75 0.80 0.80 0.80

Hourly flow rate (vph) 211 248 83 1 320 155 113 133 4 59 100 238

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 815

pX, platoon unblocked

vC, conflicting volume 475 331 1399 1189 289 1183 1153 398

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 475 331 1399 1189 289 1183 1153 398

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 80 100 0 11 99 0 36 64

cM capacity (veh/h) 1077 1240 31 149 755 33 157 654

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 542 476 251 396

Volume Left 211 1 113 59

Volume Right 83 155 4 238

cSH 1077 1240 56 144

Volume to Capacity 0.20 0.00 4.50 2.75

Queue Length 95th (ft) 18 0 Err 893

Control Delay (s) 4.9 0.0 Err 857.3

Lane LOS A A F F

Approach Delay (s) 4.9 0.0 Err 857.3

Approach LOS F F

Intersection Summary

Average Delay 1710.9

Intersection Capacity Utilization 83.6% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Lane Configurations

Volume (vph) 68 413 591 354 455 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 11 10 13 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 175 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1775 1733 1449 1851 0

Flt Permitted 0.622 0.952

Satd. Flow (perm) 0 1112 1733 1449 1851 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 367

Link Speed (mph) 30 30 30

Link Distance (ft) 274 528 815

Travel Time (s) 6.2 12.0 18.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 14% 5% 6% 4% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 546 672 402 507 0

Turn Type Perm Perm

Protected Phases 1 1 2 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 17.0

Total Split (s) 40.0 40.0 40.0 40.0 25.0 0.0 17.0

Total Split (%) 48.8% 48.8% 48.8% 48.8% 30.5% 0.0% 21%

Maximum Green (s) 35.0 35.0 35.0 35.0 20.0 14.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 4.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None

Walk Time (s) 10.0

Flash Dont Walk (s) 4.0
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Pedestrian Calls (#/hr) 10

Act Effct Green (s) 35.3 35.3 35.3 20.2

Actuated g/C Ratio 0.52 0.52 0.52 0.30

v/c Ratio 0.95 0.75 0.43 0.93

Control Delay 47.3 21.8 3.8 51.3

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 47.3 21.8 3.8 51.3

LOS D C A D

Approach Delay 47.3 15.1 51.3

Approach LOS D B D

Queue Length 50th (ft) 179 183 6 189

Queue Length 95th (ft) #507 #510 58 #489

Internal Link Dist (ft) 194 448 735

Turn Bay Length (ft) 175

Base Capacity (vph) 574 894 926 546

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.95 0.75 0.43 0.93

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 68.4

Natural Cycle: 140

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 32.0 Intersection LOS: C

Intersection Capacity Utilization 94.4% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     33: County Street (Route 140) & River Way Ext.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 68 413 591 354 455 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 13 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00

Flt Protected 0.99 1.00 1.00 0.95

Satd. Flow (prot) 1775 1733 1449 1851

Flt Permitted 0.62 1.00 1.00 0.95

Satd. Flow (perm) 1113 1733 1449 1851

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.90 0.90

Adj. Flow (vph) 77 469 672 402 506 1

RTOR Reduction (vph) 0 0 0 184 0 0

Lane Group Flow (vph) 0 546 672 218 507 0

Heavy Vehicles (%) 14% 5% 6% 4% 1% 0%

Turn Type Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1

Actuated Green, G (s) 35.3 35.3 35.3 20.2

Effective Green, g (s) 35.3 35.3 35.3 20.2

Actuated g/C Ratio 0.50 0.50 0.50 0.29

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 555 864 722 528

v/s Ratio Prot 0.39 c0.27

v/s Ratio Perm c0.49 0.15

v/c Ratio 0.98 0.78 0.30 0.96

Uniform Delay, d1 17.5 14.5 10.5 24.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 33.9 4.7 0.3 29.4

Delay (s) 51.4 19.3 10.8 54.3

Level of Service D B B D

Approach Delay (s) 51.4 16.1 54.3

Approach LOS D B D

Intersection Summary

HCM Average Control Delay 34.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 70.8 Sum of lost time (s) 15.3

Intersection Capacity Utilization 94.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 7 779 254 171 535 99 140 352 320 109 332 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 11 12 12 12 12 12 10 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 115 300 135 300 25 75 25 0

Storage Lanes 1 1 1 1 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1685 3383 0 1678 3424 0 1703 1792 1599 1604 1662 0

Flt Permitted 0.950 0.950 0.242 0.263

Satd. Flow (perm) 1685 3383 0 1678 3424 0 434 1792 1599 444 1662 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 38 18 146 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 666 553 636 602

Travel Time (s) 15.1 12.6 14.5 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.89 0.89 0.89 0.93 0.93 0.93 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 2% 4% 3% 3% 6% 6% 1% 5% 6% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 8 1174 0 192 712 0 151 378 344 124 393 0

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Detector Phase 1 6 5 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 8.0 12.0 8.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 40.0 0.0 25.0 40.0 0.0 34.0 34.0 34.0 34.0 34.0 0.0

Total Split (%) 20.8% 33.3% 0.0% 20.8% 33.3% 0.0% 28.3% 28.3% 28.3% 28.3% 28.3% 0.0%

Maximum Green (s) 21.0 36.0 21.0 36.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None Max None Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 18%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 8.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 6.1 36.4 15.7 54.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.06 0.37 0.16 0.55 0.31 0.31 0.31 0.31 0.31

v/c Ratio 0.08 0.92 0.72 0.37 1.13 0.68 0.58 0.90 0.76

Control Delay 49.6 41.8 55.5 14.5 150.4 39.1 22.0 91.9 43.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 41.8 55.5 14.5 150.4 39.1 22.0 91.9 43.4

LOS D D E B F D C F D

Approach Delay 41.9 23.2 51.6 55.0

Approach LOS D C D E

Queue Length 50th (ft) 5 328 108 102 ~102 193 94 69 206

Queue Length 95th (ft) 22 #657 219 258 #293 #442 249 #228 #476

Internal Link Dist (ft) 586 473 556 522

Turn Bay Length (ft) 115 135 25 75 25

Base Capacity (vph) 365 1281 364 1904 134 555 596 138 516

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.92 0.53 0.37 1.13 0.68 0.58 0.90 0.76

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 98

Natural Cycle: 140

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 41.4 Intersection LOS: D

Intersection Capacity Utilization 78.5% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     34: Dean Street (Route 44) & Longmeadow Road
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 7 779 254 171 535 99 140 352 320 109 332 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 12 11 12 12 12 12 12 10 10 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1685 3384 1678 3423 1703 1792 1599 1604 1661

Flt Permitted 0.95 1.00 0.95 1.00 0.24 1.00 1.00 0.26 1.00

Satd. Flow (perm) 1685 3384 1678 3423 434 1792 1599 444 1661

Peak-hour factor, PHF 0.88 0.88 0.88 0.89 0.89 0.89 0.93 0.93 0.93 0.88 0.88 0.88

Adj. Flow (vph) 8 885 289 192 601 111 151 378 344 124 377 16

RTOR Reduction (vph) 0 23 0 0 9 0 0 0 103 0 1 0

Lane Group Flow (vph) 8 1151 0 192 703 0 151 378 241 124 392 0

Heavy Vehicles (%) 0% 3% 2% 4% 3% 3% 6% 6% 1% 5% 6% 8%

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Actuated Green, G (s) 1.2 39.8 15.7 54.3 30.4 30.4 30.4 30.4 30.4

Effective Green, g (s) 1.2 39.8 15.7 54.3 30.4 30.4 30.4 30.4 30.4

Actuated g/C Ratio 0.01 0.38 0.15 0.52 0.29 0.29 0.29 0.29 0.29

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 19 1298 254 1791 127 525 468 130 486

v/s Ratio Prot 0.00 c0.34 c0.11 0.21 0.21 0.24

v/s Ratio Perm c0.35 0.15 0.28

v/c Ratio 0.42 0.89 0.76 0.39 1.19 0.72 0.51 0.95 0.81

Uniform Delay, d1 51.0 29.9 42.2 14.9 36.7 32.9 30.6 36.0 34.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.4 9.2 12.1 0.6 139.4 4.7 1.0 64.3 9.4

Delay (s) 65.3 39.1 54.3 15.5 176.1 37.6 31.5 100.3 43.4

Level of Service E D D B F D C F D

Approach Delay (s) 39.2 23.7 59.2 57.0

Approach LOS D C E E

Intersection Summary

HCM Average Control Delay 42.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 103.8 Sum of lost time (s) 17.9

Intersection Capacity Utilization 78.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 88 498 38 10 284 14 57 145 15 19 82 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 150 0 150 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1687 1792 0 1357 1738 0 0 1760 0 0 1661 0

Flt Permitted 0.408 0.287 0.853 0.954

Satd. Flow (perm) 724 1792 0 410 1738 0 0 1521 0 0 1594 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 3 4 34

Link Speed (mph) 30 30 30 30

Link Distance (ft) 682 771 671 608

Travel Time (s) 15.5 17.5 15.3 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 5% 3% 33% 9% 0% 11% 4% 0% 6% 8% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 98 595 0 11 339 0 0 247 0 0 196 0

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 1 6 5 2 3 3

Permitted Phases 6 2 3 3

Detector Phase 1 6 5 2 3 3 3 3

Switch Phase

Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 11.0 15.0 11.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 11.0 40.0 0.0 11.0 40.0 0.0 30.0 30.0 0.0 30.0 30.0 0.0

Total Split (%) 11.1% 40.4% 0.0% 11.1% 40.4% 0.0% 30.3% 30.3% 0.0% 30.3% 30.3% 0.0%

Maximum Green (s) 6.0 35.0 6.0 35.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 6.0 6.0 3.0 6.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 6.0 6.0 3.0 6.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 18.0

Total Split (s) 18.0

Total Split (%) 18%

Maximum Green (s) 15.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 32.8 32.0 29.5 24.8 17.1 17.1

Actuated g/C Ratio 0.51 0.50 0.46 0.39 0.27 0.27

v/c Ratio 0.21 0.66 0.04 0.50 0.60 0.43

Control Delay 11.2 20.3 11.2 20.9 29.7 21.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.2 20.3 11.2 20.9 29.7 21.9

LOS B C B C C C

Approach Delay 19.0 20.6 29.7 21.9

Approach LOS B C C C

Queue Length 50th (ft) 14 122 2 90 75 47

Queue Length 95th (ft) 64 #576 13 250 216 150

Internal Link Dist (ft) 602 691 591 528

Turn Bay Length (ft) 150 150

Base Capacity (vph) 471 1067 287 1034 648 696

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.21 0.56 0.04 0.33 0.38 0.28

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 63.7

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 21.5 Intersection LOS: C

Intersection Capacity Utilization 68.5% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     35: Winthrop Street & Highland Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 88 498 38 10 284 14 57 145 15 19 82 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 0.99 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99

Satd. Flow (prot) 1687 1793 1357 1738 1760 1662

Flt Permitted 0.41 1.00 0.29 1.00 0.85 0.95

Satd. Flow (perm) 724 1793 410 1738 1521 1594

Peak-hour factor, PHF 0.90 0.90 0.90 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 98 553 42 11 323 16 65 165 17 22 93 81

RTOR Reduction (vph) 0 2 0 0 2 0 0 3 0 0 26 0

Lane Group Flow (vph) 98 593 0 11 337 0 0 244 0 0 170 0

Heavy Vehicles (%) 7% 5% 3% 33% 9% 0% 11% 4% 0% 6% 8% 7%

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 1 6 5 2 3 3

Permitted Phases 6 2 3 3

Actuated Green, G (s) 36.7 32.0 28.9 28.1 17.1 17.1

Effective Green, g (s) 36.7 32.0 28.9 28.1 17.1 17.1

Actuated g/C Ratio 0.53 0.46 0.41 0.40 0.24 0.24

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 6.0 6.0 3.0 6.0 4.0 4.0

Lane Grp Cap (vph) 446 822 181 700 373 391

v/s Ratio Prot c0.01 c0.33 0.00 0.19

v/s Ratio Perm 0.10 0.02 c0.16 0.11

v/c Ratio 0.22 0.72 0.06 0.48 0.65 0.44

Uniform Delay, d1 8.9 15.3 12.8 15.5 23.7 22.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 4.4 0.1 1.5 4.5 1.1

Delay (s) 9.6 19.7 12.9 16.9 28.2 23.3

Level of Service A B B B C C

Approach Delay (s) 18.3 16.8 28.2 23.3

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 20.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 69.8 Sum of lost time (s) 19.9

Intersection Capacity Utilization 68.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 19 2 12 232 234 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 150 150

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1770 1583 1770 1863 1863 1583

Link Speed (mph) 30 30 30

Link Distance (ft) 733 626 351

Travel Time (s) 16.7 14.2 8.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 2 14 264 266 30

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 22.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 19 2 12 232 234 26

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 22 2 14 264 266 30

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 626

pX, platoon unblocked 0.99

vC, conflicting volume 557 266 295

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 548 266 295

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 100 99

cM capacity (veh/h) 487 773 1266

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 22 2 14 264 266 30

Volume Left 22 0 14 0 0 0

Volume Right 0 2 0 0 0 30

cSH 487 773 1266 1700 1700 1700

Volume to Capacity 0.04 0.00 0.01 0.16 0.16 0.02

Queue Length 95th (ft) 3 0 1 0 0 0

Control Delay (s) 12.7 9.7 7.9 0.0 0.0 0.0

Lane LOS B A A

Approach Delay (s) 12.4 0.4 0.0

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 22.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 102 122 554 126 527 448

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1860 1760 3374 0 0 3386

Flt Permitted 0.950 0.974

Satd. Flow (perm) 1860 1760 3374 0 0 3386

Link Speed (mph) 30 40 40

Link Distance (ft) 489 1115 542

Travel Time (s) 11.1 19.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 10% 4% 4% 4% 2% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 116 139 773 0 0 1108

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 102 122 554 126 527 448

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 116 139 630 143 599 509

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2153 386 630

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2153 386 630

tC, single (s) 7.0 7.0 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 0 77 37

cM capacity (veh/h) 14 606 949

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 255 420 353 769 339

Volume Left 116 0 0 599 0

Volume Right 139 0 143 0 0

cSH 29 1700 1700 949 1700

Volume to Capacity 8.71 0.25 0.21 0.63 0.20

Queue Length 95th (ft) Err 0 0 116 0

Control Delay (s) Err 0.0 0.0 14.1 0.0

Lane LOS F B

Approach Delay (s) Err 0.0 9.8

Approach LOS F

Intersection Summary

Average Delay 1197.1

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 161 113 55 519 469 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1894 1695 0 3440 3331 0

Flt Permitted 0.950 0.995

Satd. Flow (perm) 1894 1695 0 3440 3331 0

Link Speed (mph) 30 30 40

Link Distance (ft) 516 240 1115

Travel Time (s) 11.7 5.5 19.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 8% 18% 3% 6% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 183 128 0 652 626 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 50.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 161 113 55 519 469 82

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 183 128 62 590 533 93

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 999 313 533

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 999 313 533

tC, single (s) 7.0 7.1 4.5

tC, 2 stage (s)

tF (s) 3.6 3.4 2.4

p0 queue free % 15 81 93

cM capacity (veh/h) 214 665 927

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 311 259 393 355 271

Volume Left 183 62 0 0 0

Volume Right 128 0 0 0 93

cSH 365 927 1700 1700 1700

Volume to Capacity 0.85 0.07 0.23 0.21 0.16

Queue Length 95th (ft) 199 5 0 0 0

Control Delay (s) 49.3 2.7 0.0 0.0 0.0

Lane LOS E A

Approach Delay (s) 49.3 1.1 0.0

Approach LOS E

Intersection Summary

Average Delay 10.1

Intersection Capacity Utilization 50.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 230 181 18 18 175 82 10 416 36 48 119 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1772 0 0 1784 0 0 1856 0 0 1711 0

Flt Permitted 0.668 0.964 0.993 0.816

Satd. Flow (perm) 0 1215 0 0 1725 0 0 1845 0 0 1412 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 39 8 30

Link Speed (mph) 30 30 30 30

Link Distance (ft) 548 563 860 661

Travel Time (s) 12.5 12.8 19.5 15.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.89 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 4% 0% 0% 3% 0% 0% 1% 3% 7% 5% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 481 0 0 312 0 0 525 0 0 252 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0

Total Split (%) 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0%

Maximum Green (s) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 28.8 28.8 21.6 21.6

Actuated g/C Ratio 0.49 0.49 0.37 0.37

v/c Ratio 0.80 0.36 0.77 0.47

Control Delay 27.7 10.7 24.5 15.6

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 27.7 10.7 24.5 15.6

LOS C B C B

Approach Delay 27.7 10.7 24.5 15.6

Approach LOS C B C B

Queue Length 50th (ft) 130 53 165 60

Queue Length 95th (ft) #359 129 255 111

Internal Link Dist (ft) 468 483 780 581

Turn Bay Length (ft)

Base Capacity (vph) 664 959 1010 784

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.72 0.33 0.52 0.32

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 58.7

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 21.3 Intersection LOS: C

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     39: Route 79 & Route 18



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

39: Route 79 & Route 18 Build (2022) Alternative A - Mitigated AM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 122

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 230 181 18 18 175 82 10 416 36 48 119 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.96 0.99 0.97

Flt Protected 0.97 1.00 1.00 0.99

Satd. Flow (prot) 1772 1784 1857 1711

Flt Permitted 0.67 0.96 0.99 0.82

Satd. Flow (perm) 1216 1725 1846 1412

Peak-hour factor, PHF 0.89 0.89 0.89 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 258 203 20 20 199 93 11 473 41 55 135 62

RTOR Reduction (vph) 0 2 0 0 20 0 0 5 0 0 19 0

Lane Group Flow (vph) 0 479 0 0 292 0 0 520 0 0 233 0

Heavy Vehicles (%) 4% 4% 0% 0% 3% 0% 0% 1% 3% 7% 5% 8%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.8 28.8 21.6 21.6

Effective Green, g (s) 28.8 28.8 21.6 21.6

Actuated g/C Ratio 0.49 0.49 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 600 851 683 522

v/s Ratio Prot

v/s Ratio Perm c0.39 0.17 c0.28 0.17

v/c Ratio 0.80 0.34 0.76 0.45

Uniform Delay, d1 12.4 9.0 16.1 13.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.3 0.2 5.0 0.6

Delay (s) 19.7 9.3 21.1 14.5

Level of Service B A C B

Approach Delay (s) 19.7 9.3 21.1 14.5

Approach LOS B A C B

Intersection Summary

HCM Average Control Delay 17.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 58.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



Lanes, Volumes, Timings Project First Light - Taunton

40: Taunton Street & Route 18 Build (2022) Alternative A - Mitigated AM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 123

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 8 17 4 3 2 13 644 30 5 249 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 16 12 10 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1621 1830 0 1497 0 0 1832 0 0 1727 0

Flt Permitted 0.956 0.976 0.999 0.999

Satd. Flow (perm) 0 1621 1830 0 1497 0 0 1832 0 0 1727 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 340 444 1082 984

Travel Time (s) 7.7 10.1 24.6 22.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.90 0.90 0.90 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 0% 25% 0% 0% 0% 3% 4% 40% 8% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 112 19 0 10 0 0 763 0 0 330 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 91 8 17 4 3 2 13 644 30 5 249 39

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.90 0.90 0.90 0.89 0.89 0.89

Hourly flow rate (vph) 103 9 19 5 3 2 14 716 33 6 280 44

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1078 1091 302 1079 1096 732 324 749

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1078 1091 302 1079 1096 732 324 749

tC, single (s) 7.1 6.5 6.2 7.3 6.5 6.2 4.1 4.5

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.7 4.0 3.3 2.2 2.6

p0 queue free % 45 96 97 97 98 99 99 99

cM capacity (veh/h) 187 213 743 165 211 424 1248 711

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 132 10 763 329

Volume Left 103 5 14 6

Volume Right 19 2 33 44

cSH 222 208 1248 711

Volume to Capacity 0.59 0.05 0.01 0.01

Queue Length 95th (ft) 84 4 1 1

Control Delay (s) 42.8 23.2 0.3 0.3

Lane LOS E C A A

Approach Delay (s) 42.8 23.2 0.3 0.3

Approach LOS E C

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 72 223 443 294 0 283

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 11 12 12 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1986 1777 1652 0 0 3261

Flt Permitted 0.950

Satd. Flow (perm) 1986 1777 1652 0 0 3261

Link Speed (mph) 30 30 30

Link Distance (ft) 562 921 599

Travel Time (s) 12.8 20.9 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.96 0.90 0.90 0.92 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 3% 4% 7% 0% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 77 232 819 0 0 314

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 72 223 443 294 0 283

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.96 0.90 0.90 0.92 0.90

Hourly flow rate (vph) 77 232 492 327 0 314

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 813 656 492

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 813 656 492

tC, single (s) 6.9 7.0 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 75 43 100

cM capacity (veh/h) 314 406 1082

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 310 819 105 210

Volume Left 77 0 0 0

Volume Right 232 327 0 0

cSH 541 1700 1082 1700

Volume to Capacity 0.57 0.48 0.00 0.12

Queue Length 95th (ft) 89 0 0 0

Control Delay (s) 23.8 0.0 0.0 0.0

Lane LOS C

Approach Delay (s) 23.8 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 58 210 29 678 285 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 11 11 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1779 1695 0 1793 1783 1561

Flt Permitted 0.950 0.998

Satd. Flow (perm) 1779 1695 0 1793 1783 1561

Link Speed (mph) 30 30 30

Link Distance (ft) 595 770 921

Travel Time (s) 13.5 17.5 20.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 15% 8% 7% 2% 3% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 66 239 0 803 317 79

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 58 210 29 678 285 71

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.90 0.90

Hourly flow rate (vph) 66 239 33 770 317 79

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1153 317 317

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1153 317 317

tC, single (s) 6.5 6.3 4.2

tC, 2 stage (s)

tF (s) 3.6 3.4 2.3

p0 queue free % 67 66 97

cM capacity (veh/h) 200 710 1216

Direction, Lane # EB 1 NB 1 SB 1 SB 2

Volume Total 305 803 317 79

Volume Left 66 33 0 0

Volume Right 239 0 0 79

cSH 906 1216 1700 1700

Volume to Capacity 0.34 0.03 0.19 0.05

Queue Length 95th (ft) 37 2 0 0

Control Delay (s) 16.7 0.7 0.0 0.0

Lane LOS C A

Approach Delay (s) 16.7 0.7 0.0

Approach LOS C

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 68 1192 510 625 2 307

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 13 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1812 1672 0 1364 1794

Flt Permitted 0.997 0.950

Satd. Flow (perm) 0 1812 1672 0 1364 1794

Link Speed (mph) 50 50 30

Link Distance (ft) 833 581 538

Travel Time (s) 11.4 7.9 12.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.99 0.99 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 8% 6% 11% 50% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1273 1290 0 2 349

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 128.3% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 68 1192 510 625 2 307

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.99 0.99 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 69 1204 580 710 2 349

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 580 2276 935

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 580 2276 935

tC, single (s) 4.2 6.9 6.2

tC, 2 stage (s)

tF (s) 2.3 4.0 3.3

p0 queue free % 93 92 0

cM capacity (veh/h) 965 29 322

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 1273 1290 351

Volume Left 69 0 2

Volume Right 0 710 349

cSH 965 1700 324

Volume to Capacity 0.07 0.76 1.08

Queue Length 95th (ft) 6 0 332

Control Delay (s) 2.6 0.0 111.3

Lane LOS A F

Approach Delay (s) 2.6 0.0 111.3

Approach LOS F

Intersection Summary

Average Delay 14.5

Intersection Capacity Utilization 128.3% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 657 167 6 811 47 603

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 13 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1823 0 0 1866 1843 1649

Flt Permitted 0.950

Satd. Flow (perm) 1823 0 0 1866 1843 1649

Link Speed (mph) 50 50 30

Link Distance (ft) 690 833 502

Travel Time (s) 9.4 11.4 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.93 0.93 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 4% 33% 5% 11% 11%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 916 0 0 878 53 685

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 657 167 6 811 47 603

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.93 0.93 0.88 0.88

Hourly flow rate (vph) 730 186 6 872 53 685

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 730 1708 823

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 730 1708 823

tC, single (s) 4.4 6.5 6.3

tC, 2 stage (s)

tF (s) 2.5 3.6 3.4

p0 queue free % 99 43 0

cM capacity (veh/h) 748 94 360

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 916 878 739

Volume Left 0 6 53

Volume Right 186 0 685

cSH 1700 748 366

Volume to Capacity 0.54 0.01 2.02

Queue Length 95th (ft) 0 1 1298

Control Delay (s) 0.0 0.2 491.9

Lane LOS A F

Approach Delay (s) 0.0 0.2 491.9

Approach LOS F

Intersection Summary

Average Delay 143.5

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 42 712 21 8 774 16 17 11 36 8 1 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 13 12 12 12 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1783 0 0 1860 0 0 1704 0 0 1527 0

Flt Permitted 0.997 0.987 0.995

Satd. Flow (perm) 0 1783 0 0 1860 0 0 1704 0 0 1527 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 547 743 379 337

Travel Time (s) 9.3 12.7 8.6 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.95 0.97 0.97 0.97 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 6% 5% 25% 5% 7% 6% 0% 0% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 815 0 0 822 0 0 72 0 0 86 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 42 712 21 8 774 16 17 11 36 8 1 67

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.97 0.97 0.97 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 44 749 22 8 798 16 19 12 41 9 1 76

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 814 772 1748 1680 761 1719 1683 806

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 814 772 1748 1680 761 1719 1683 806

tC, single (s) 4.1 4.3 7.2 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.4 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 95 99 61 86 90 83 99 80

cM capacity (veh/h) 808 749 50 89 409 55 89 382

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 816 823 73 86

Volume Left 44 8 19 9

Volume Right 22 16 41 76

cSH 808 749 115 228

Volume to Capacity 0.05 0.01 0.63 0.38

Queue Length 95th (ft) 4 1 80 42

Control Delay (s) 1.4 0.3 78.5 30.1

Lane LOS A A F D

Approach Delay (s) 1.4 0.3 78.5 30.1

Approach LOS F D

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 678 51 18 767 29 98 12 56 58 11 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 14 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1838 0 0 1859 0 0 1630 0 0 1810 0

Flt Permitted 0.978 0.980 0.719 0.781

Satd. Flow (perm) 0 1800 0 0 1824 0 0 1207 0 0 1447 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 11 6 29 47

Link Speed (mph) 40 40 30 30

Link Distance (ft) 573 780 392 509

Travel Time (s) 9.8 13.3 8.9 11.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.96 0.91 0.91 0.91 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 6% 4% 6% 5% 4% 4% 0% 6% 0% 0% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 776 0 0 895 0 0 189 0 0 143 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Split (%) 75.0% 75.0% 0.0% 75.0% 75.0% 0.0% 25.0% 25.0% 0.0% 25.0% 25.0% 0.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 16.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 56.1 56.1 13.9 13.9

Actuated g/C Ratio 0.72 0.72 0.18 0.18

v/c Ratio 0.60 0.68 0.79 0.48

Control Delay 8.1 9.8 50.2 25.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 8.1 9.8 50.2 25.2

LOS A A D C

Approach Delay 8.1 9.8 50.2 25.2

Approach LOS A A D C

Queue Length 50th (ft) 168 218 75 42

Queue Length 95th (ft) 263 348 #165 92

Internal Link Dist (ft) 493 700 312 429

Turn Bay Length (ft)

Base Capacity (vph) 1298 1314 271 335

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.60 0.68 0.70 0.43

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 78

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 14.1 Intersection LOS: B

Intersection Capacity Utilization 71.1% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     47: Route 44 & Church Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 678 51 18 767 29 98 12 56 58 11 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 13 12 12 13 12 12 11 12 12 14 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.95 0.94

Flt Protected 1.00 1.00 0.97 0.98

Satd. Flow (prot) 1838 1859 1631 1810

Flt Permitted 0.98 0.98 0.72 0.78

Satd. Flow (perm) 1800 1823 1207 1447

Peak-hour factor, PHF 0.96 0.96 0.96 0.91 0.91 0.91 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 17 706 53 20 843 32 111 14 64 66 12 65

RTOR Reduction (vph) 0 3 0 0 2 0 0 24 0 0 39 0

Lane Group Flow (vph) 0 773 0 0 893 0 0 165 0 0 104 0

Heavy Vehicles (%) 0% 6% 4% 6% 5% 4% 4% 0% 6% 0% 0% 6%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 56.1 56.1 13.9 13.9

Effective Green, g (s) 56.1 56.1 13.9 13.9

Actuated g/C Ratio 0.72 0.72 0.18 0.18

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1295 1311 215 258

v/s Ratio Prot

v/s Ratio Perm 0.43 c0.49 c0.14 0.07

v/c Ratio 0.60 0.68 0.77 0.40

Uniform Delay, d1 5.4 6.0 30.5 28.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 2.9 15.1 1.0

Delay (s) 7.4 8.9 45.6 29.4

Level of Service A A D C

Approach Delay (s) 7.4 8.9 45.6 29.4

Approach LOS A A D C

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 78.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 71.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 17 821 35 18 921 25 19 7 17 1 3 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 16 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 130 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1912 1777 0 1874 0 0 1554 0 0 1621 0

Flt Permitted 0.999 0.999 0.978 0.998

Satd. Flow (perm) 0 1912 1777 0 1874 0 0 1554 0 0 1621 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 821 790 522 477

Travel Time (s) 14.0 13.5 11.9 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 6% 3% 24% 4% 0% 11% 14% 6% 0% 33% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 901 38 0 1036 0 0 49 0 0 29 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 821 35 18 921 25 19 7 17 1 3 22

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 18 883 38 19 990 27 22 8 19 1 3 25

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1017 920 1989 1975 883 1985 1999 1004

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1017 920 1989 1975 883 1985 1999 1004

tC, single (s) 4.1 4.3 7.2 6.6 6.3 7.1 6.8 6.2

tC, 2 stage (s)

tF (s) 2.2 2.4 3.6 4.1 3.4 3.5 4.3 3.3

p0 queue free % 97 97 39 85 94 97 93 92

cM capacity (veh/h) 690 658 36 55 339 37 47 296

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 901 38 1037 49 30

Volume Left 18 0 19 22 1

Volume Right 0 38 27 19 25

cSH 690 1700 658 60 157

Volume to Capacity 0.03 0.02 0.03 0.81 0.19

Queue Length 95th (ft) 2 0 2 91 17

Control Delay (s) 0.8 0.0 1.0 175.3 33.1

Lane LOS A A F D

Approach Delay (s) 0.7 1.0 175.3 33.1

Approach LOS F D

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 1388 162 23 756 45 375 92 32 96 57 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 10 11 11 11 12 13 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 100 0 175 200 0 175 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3461 1449 0 3282 1459 1770 1856 0 1752 1629 0

Flt Permitted 0.825 0.821 0.246 0.667

Satd. Flow (perm) 0 2861 1449 0 2698 1459 458 1856 0 1230 1629 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 49 14 84

Link Speed (mph) 30 30 30 30

Link Distance (ft) 805 1061 855 763

Travel Time (s) 18.3 24.1 19.4 17.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 4% 4% 13% 6% 7% 2% 1% 4% 3% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1596 180 0 847 49 426 141 0 109 207 0

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 7 4 4 8 8 1 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 8.0 8.0 6.0 6.0 8.0 6.0 8.0

Minimum Split (s) 12.0 14.0 14.0 14.0 14.0 12.0 12.0 14.0 12.0 14.0

Total Split (s) 12.0 68.0 68.0 56.0 56.0 14.0 20.0 38.0 0.0 14.0 32.0 0.0

Total Split (%) 10.0% 56.7% 56.7% 46.7% 46.7% 11.7% 16.7% 31.7% 0.0% 11.7% 26.7% 0.0%

Maximum Green (s) 6.0 62.0 62.0 50.0 50.0 8.0 14.0 32.0 8.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max None None None None None

Walk Time (s)

Flash Dont Walk (s)



Lanes, Volumes, Timings Project First Light - Taunton

49: Route 44 & Orchard Street Build (2022) Alternative A - Mitigated AM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 141

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.1 62.1 50.1 63.9 34.1 20.3 21.9 14.1

Actuated g/C Ratio 0.57 0.57 0.46 0.59 0.31 0.19 0.20 0.13

v/c Ratio 0.95 0.21 0.68 0.06 1.36 0.39 0.38 0.73

Control Delay 36.0 8.2 27.0 3.4 208.2 37.6 31.6 41.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 36.0 8.2 27.0 3.4 208.2 37.6 31.6 41.2

LOS D A C A F D C D

Approach Delay 33.2 25.7 165.7 37.9

Approach LOS C C F D

Queue Length 50th (ft) 431 34 233 0 ~325 78 55 82

Queue Length 95th (ft) #805 81 348 18 #506 132 95 156

Internal Link Dist (ft) 725 981 775 683

Turn Bay Length (ft) 100 175 200 175

Base Capacity (vph) 1675 860 1248 884 314 560 290 456

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.95 0.21 0.68 0.06 1.36 0.25 0.38 0.45

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 108.3

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.36

Intersection Signal Delay: 52.9 Intersection LOS: D

Intersection Capacity Utilization 112.8% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     49: Route 44 & Orchard Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 1388 162 23 756 45 375 92 32 96 57 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 11 11 11 12 13 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.96 1.00 0.90

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3462 1449 3281 1459 1770 1855 1752 1629

Flt Permitted 0.82 1.00 0.82 1.00 0.25 1.00 0.67 1.00

Satd. Flow (perm) 2861 1449 2698 1459 458 1855 1230 1629

Peak-hour factor, PHF 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 54 1542 180 25 822 49 426 105 36 109 65 142

RTOR Reduction (vph) 0 0 29 0 0 23 0 11 0 0 73 0

Lane Group Flow (vph) 0 1596 151 0 847 26 426 130 0 109 134 0

Heavy Vehicles (%) 7% 4% 4% 13% 6% 7% 2% 1% 4% 3% 6% 4%

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 62.1 62.1 50.1 57.9 34.1 20.3 21.9 14.1

Effective Green, g (s) 62.1 62.1 50.1 57.9 34.1 20.3 21.9 14.1

Actuated g/C Ratio 0.57 0.57 0.46 0.54 0.32 0.19 0.20 0.13

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1675 832 1249 862 314 348 287 212

v/s Ratio Prot c0.05 0.00 c0.18 0.07 0.03 0.08

v/s Ratio Perm c0.49 0.10 0.31 0.02 c0.25 0.05

v/c Ratio 0.95 0.18 0.68 0.03 1.36 0.37 0.38 0.63

Uniform Delay, d1 21.7 11.0 22.7 11.9 33.3 38.4 36.7 44.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.3 0.5 3.0 0.0 180.0 0.7 0.8 6.0

Delay (s) 35.0 11.4 25.7 11.9 213.2 39.1 37.5 50.6

Level of Service D B C B F D D D

Approach Delay (s) 32.6 25.0 169.9 46.1

Approach LOS C C F D

Intersection Summary

HCM Average Control Delay 53.8 HCM Level of Service D

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 108.2 Sum of lost time (s) 12.0

Intersection Capacity Utilization 112.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 110 0 162 310 1184 0 0 424 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16 10 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 150 210 0 0 0

Storage Lanes 0 0 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 0 0 1877 1777 1574 3505 0 0 3119 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 0 1877 1777 1574 3505 0 0 3119 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 184 192

Link Speed (mph) 30 30 40 40

Link Distance (ft) 665 690 712 1771

Travel Time (s) 15.1 15.7 12.1 30.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.92 0.88 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 9% 0% 3% 7% 3% 0% 0% 8% 11%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 125 184 337 1287 0 0 747 0

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 8.0

Minimum Split (s) 21.0 21.0 11.0 21.0 21.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 20.0 55.0 0.0 0.0 35.0 0.0

Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 0.0% 25.0% 68.8% 0.0% 0.0% 43.8% 0.0%

Maximum Green (s) 20.0 20.0 15.0 50.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)



Lanes, Volumes, Timings Project First Light - Taunton

50: 495 NB Ramp & Route 138 Build (2022) Alternative A - Mitigated AM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 144

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.9 80.0 24.8 62.7 31.9

Actuated g/C Ratio 0.14 1.00 0.31 0.78 0.40

v/c Ratio 0.49 0.10 0.69 0.47 0.55

Control Delay 38.0 0.1 24.2 7.0 15.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 38.0 0.1 24.2 7.0 15.7

LOS D A C A B

Approach Delay 15.4 10.6 15.7

Approach LOS B B B

Queue Length 50th (ft) 59 0 120 181 112

Queue Length 95th (ft) 104 0 m#191 m337 167

Internal Link Dist (ft) 585 610 632 1691

Turn Bay Length (ft) 150 210

Base Capacity (vph) 469 1777 488 2747 1359

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.27 0.10 0.69 0.47 0.55

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 12.6 Intersection LOS: B

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     50: 495 NB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 110 0 162 310 1184 0 0 424 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16 10 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1877 1777 1574 3505 3117

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1877 1777 1574 3505 3117

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.92 0.88 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 125 0 184 337 1287 0 0 461 286

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 118 0

Lane Group Flow (vph) 0 0 0 0 125 184 337 1287 0 0 629 0

Heavy Vehicles (%) 0% 0% 0% 9% 0% 3% 7% 3% 0% 0% 8% 11%

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Actuated Green, G (s) 9.3 80.0 24.8 60.7 30.9

Effective Green, g (s) 9.3 80.0 24.8 60.7 30.9

Actuated g/C Ratio 0.12 1.00 0.31 0.76 0.39

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 218 1777 488 2659 1204

v/s Ratio Prot c0.07 c0.21 c0.37 0.20

v/s Ratio Perm 0.10

v/c Ratio 0.57 0.10 0.69 0.48 0.52

Uniform Delay, d1 33.5 0.0 24.2 3.7 18.9

Progression Factor 1.00 1.00 0.69 1.55 1.00

Incremental Delay, d2 3.6 0.1 2.3 0.3 1.6

Delay (s) 37.1 0.1 19.1 6.0 20.5

Level of Service D A B A C

Approach Delay (s) 0.0 15.1 8.7 20.5

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 12.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 303 0 199 0 0 0 0 1191 283 73 461 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 16 12 12 12 12 12 12 10 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 200 0

Storage Lanes 0 1 0 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1894 1679 0 0 0 0 3378 0 1532 3343 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 1894 1679 0 0 0 0 3378 0 1532 3343 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 208 49

Link Speed (mph) 30 30 40 40

Link Distance (ft) 680 686 1368 712

Travel Time (s) 15.5 15.6 23.3 12.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.92 0.89 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.94 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 0% 9% 0% 0% 0% 0% 3% 7% 10% 8% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 340 224 0 0 0 0 1568 0 78 490 0

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Detector Phase 4 4 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 21.0 21.0 21.0 9.0 21.0

Total Split (s) 25.0 25.0 0.0 0.0 0.0 0.0 0.0 43.0 0.0 12.0 55.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 15.0% 68.8% 0.0%

Maximum Green (s) 20.0 20.0 38.0 7.0 50.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.0 80.0 42.1 7.1 52.0

Actuated g/C Ratio 0.22 1.00 0.53 0.09 0.65

v/c Ratio 0.80 0.13 0.87 0.58 0.23

Control Delay 44.1 0.2 25.0 57.0 1.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 44.1 0.2 25.0 57.0 1.3

LOS D A C E A

Approach Delay 26.7 25.0 9.0

Approach LOS C C A

Queue Length 50th (ft) 157 0 371 31 8

Queue Length 95th (ft) #266 0 #545 m#78 9

Internal Link Dist (ft) 600 606 1288 632

Turn Bay Length (ft) 150 200

Base Capacity (vph) 474 1679 1802 140 2175

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.72 0.13 0.87 0.56 0.23

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 24 (30%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 22.0 Intersection LOS: C

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: 495 SB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 303 0 199 0 0 0 0 1191 283 73 461 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 16 12 12 12 12 12 12 10 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1894 1679 3379 1532 3343

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1894 1679 3379 1532 3343

Peak-hour factor, PHF 0.89 0.92 0.89 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.94 0.92

Adj. Flow (vph) 340 0 224 0 0 0 0 1267 301 78 490 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 24 0 0 0 0

Lane Group Flow (vph) 0 340 224 0 0 0 0 1544 0 78 490 0

Heavy Vehicles (%) 8% 0% 9% 0% 0% 0% 0% 3% 7% 10% 8% 0%

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 18.0 80.0 41.1 5.9 52.0

Effective Green, g (s) 18.0 80.0 41.1 5.9 52.0

Actuated g/C Ratio 0.22 1.00 0.51 0.07 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 426 1679 1736 113 2173

v/s Ratio Prot c0.46 c0.05 0.15

v/s Ratio Perm 0.18 0.13

v/c Ratio 0.80 0.13 0.89 0.69 0.23

Uniform Delay, d1 29.3 0.0 17.4 36.2 5.7

Progression Factor 1.00 1.00 1.00 1.16 0.18

Incremental Delay, d2 10.0 0.2 7.3 14.9 0.2

Delay (s) 39.3 0.2 24.7 56.8 1.2

Level of Service D A C E A

Approach Delay (s) 23.8 0.0 24.7 8.9

Approach LOS C A C A

Intersection Summary

HCM Average Control Delay 21.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 458 177 381 926 54 589

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 125 0 0 250

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1792 1538 0 3408 1967 1760

Flt Permitted 0.677 0.950

Satd. Flow (perm) 1792 1538 0 2340 1967 1760

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 104 628

Link Speed (mph) 40 40 30

Link Distance (ft) 1056 1116 739

Travel Time (s) 18.0 19.0 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 5% 8% 3% 4% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 520 201 0 1485 61 669

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 13.0 21.0 24.0

Total Split (s) 40.0 0.0 15.0 55.0 25.0 0.0

Total Split (%) 50.0% 0.0% 18.8% 68.8% 31.3% 0.0%

Maximum Green (s) 35.0 10.0 50.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max None C-Max None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBT EBR WBL WBT NBL NBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 68.5 80.0 68.5 8.7 80.0

Actuated g/C Ratio 0.86 1.00 0.86 0.11 1.00

v/c Ratio 0.34 0.13 0.74 0.29 0.38

Control Delay 2.4 0.2 8.2 36.1 0.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 2.4 0.2 8.2 36.1 0.6

LOS A A A D A

Approach Delay 1.8 8.2 3.6

Approach LOS A A A

Queue Length 50th (ft) 78 0 179 29 0

Queue Length 95th (ft) 51 0 317 61 0

Internal Link Dist (ft) 976 1036 659

Turn Bay Length (ft) 125 250

Base Capacity (vph) 1534 1538 2004 492 1760

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.34 0.13 0.74 0.12 0.38

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 32 (40%), Referenced to phase 4:EBT and 8:WBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 5.5 Intersection LOS: A

Intersection Capacity Utilization 79.9% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     52: Route 104 & Route 24 NB Ramp
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 458 177 381 926 54 589

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 4.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1792 1538 3406 1967 1760

Flt Permitted 1.00 1.00 0.68 0.95 1.00

Satd. Flow (perm) 1792 1538 2341 1967 1760

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 520 201 433 1052 61 669

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 520 201 0 1485 61 669

Heavy Vehicles (%) 6% 5% 8% 3% 4% 4%

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Actuated Green, G (s) 64.5 80.0 64.5 5.5 80.0

Effective Green, g (s) 64.5 80.0 64.5 5.5 80.0

Actuated g/C Ratio 0.81 1.00 0.81 0.07 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1445 1538 1887 135 1760

v/s Ratio Prot 0.29 0.03

v/s Ratio Perm 0.13 c0.63 c0.38

v/c Ratio 0.36 0.13 0.79 0.45 0.38

Uniform Delay, d1 2.1 0.0 4.1 35.8 0.0

Progression Factor 0.74 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.2 2.2 2.4 0.6

Delay (s) 2.2 0.2 6.4 38.2 0.6

Level of Service A A A D A

Approach Delay (s) 1.6 6.4 3.8

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 4.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 79.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Lane Configurations

Volume (vph) 39 492 221 765 143 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 200

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1789 1792 1553 1912 1743

Flt Permitted 0.964 0.950

Satd. Flow (perm) 0 1732 1792 1553 1912 1743

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 860 69

Link Speed (mph) 40 40 30

Link Distance (ft) 769 1056 605

Travel Time (s) 13.1 18.0 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.89 0.89 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 6% 6% 4% 7% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 603 248 860 162 69

Turn Type Perm Free Free

Protected Phases 4 8 6 9

Permitted Phases 4 Free Free

Detector Phase 4 4 8 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 20.0

Total Split (s) 35.0 35.0 35.0 0.0 25.0 0.0 20.0

Total Split (%) 43.8% 43.8% 43.8% 0.0% 31.3% 0.0% 25%

Maximum Green (s) 30.0 30.0 30.0 20.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max C-Max None None

Walk Time (s) 5.0

Flash Dont Walk (s) 9.0



Lanes, Volumes, Timings Project First Light - Taunton

53: Route 104 & Route 24 SB Ramp Build (2022) Alternative A - Mitigated AM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 153

Lane Group EBL EBT WBT WBR SBL SBR ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s) 54.1 54.1 80.0 12.1 80.0

Actuated g/C Ratio 0.68 0.68 1.00 0.15 1.00

v/c Ratio 0.51 0.20 0.55 0.56 0.04

Control Delay 11.8 8.3 1.0 38.3 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.8 8.3 1.0 38.3 0.0

LOS B A A D A

Approach Delay 11.8 2.6 26.9

Approach LOS B A C

Queue Length 50th (ft) 104 30 0 76 0

Queue Length 95th (ft) #418 m99 0 123 0

Internal Link Dist (ft) 689 976 525

Turn Bay Length (ft) 200

Base Capacity (vph) 1171 1211 1553 478 1743

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.51 0.20 0.55 0.34 0.04

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 25 (31%), Referenced to phase 4:EBTL and 8:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 8.4 Intersection LOS: A

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     53: Route 104 & Route 24 SB Ramp
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 39 492 221 765 143 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 5.0 4.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1790 1792 1553 1912 1743

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1731 1792 1553 1912 1743

Peak-hour factor, PHF 0.88 0.88 0.89 0.89 0.88 0.88

Adj. Flow (vph) 44 559 248 860 162 69

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 603 248 860 162 69

Heavy Vehicles (%) 3% 6% 6% 4% 7% 5%

Turn Type Perm Free Free

Protected Phases 4 8 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 50.1 50.1 80.0 12.1 80.0

Effective Green, g (s) 50.1 50.1 80.0 12.1 80.0

Actuated g/C Ratio 0.63 0.63 1.00 0.15 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1084 1122 1553 289 1743

v/s Ratio Prot 0.14 0.08

v/s Ratio Perm 0.35 c0.55 0.04

v/c Ratio 0.56 0.22 0.55 0.56 0.04

Uniform Delay, d1 8.6 6.5 0.0 31.5 0.0

Progression Factor 1.00 1.07 1.00 1.00 1.00

Incremental Delay, d2 2.1 0.3 1.0 2.5 0.0

Delay (s) 10.6 7.3 1.0 34.0 0.0

Level of Service B A A C A

Approach Delay (s) 10.6 2.4 23.8

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 0.0

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 63 360 107 93 29 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 15 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1826 0 0 1979 1967 1538

Flt Permitted 0.974 0.950

Satd. Flow (perm) 1826 0 0 1979 1967 1538

Link Speed (mph) 35 35 30

Link Distance (ft) 1432 769 456

Travel Time (s) 27.9 15.0 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 1% 5% 4% 19%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 459 0 0 228 33 25

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 63 360 107 93 29 22

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 68 391 122 106 33 25

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 68 613 264

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 68 613 264

tC, single (s) 4.1 6.4 6.4

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 92 92 97

cM capacity (veh/h) 1539 417 735

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 460 227 58

Volume Left 0 122 33

Volume Right 391 0 25

cSH 1700 1539 733

Volume to Capacity 0.27 0.08 0.08

Queue Length 95th (ft) 0 6 6

Control Delay (s) 0.0 4.3 12.5

Lane LOS A B

Approach Delay (s) 0.0 4.3 12.5

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 49 407 82 40 16 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 15 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 2061 1896 0 1930 1711

Flt Permitted 0.995 0.950

Satd. Flow (perm) 0 2061 1896 0 1930 1711

Link Speed (mph) 35 35 30

Link Distance (ft) 663 1432 367

Travel Time (s) 12.9 27.9 8.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 8% 0% 6% 7%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 495 138 0 18 106

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 49 407 82 40 16 93

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 53 442 93 45 18 106

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 93 665 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 93 665 116

tC, single (s) 4.1 6.5 6.3

tC, 2 stage (s)

tF (s) 2.2 3.6 3.4

p0 queue free % 96 96 89

cM capacity (veh/h) 1514 404 923

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 496 139 124

Volume Left 53 0 18

Volume Right 0 45 106

cSH 1514 1700 1082

Volume to Capacity 0.04 0.08 0.11

Queue Length 95th (ft) 3 0 10

Control Delay (s) 1.1 0.0 10.1

Lane LOS A B

Approach Delay (s) 1.1 0.0 10.1

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 0 1220 506 922

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 0 6408 1863 1583

Flt Permitted

Satd. Flow (perm) 0 0 0 6408 1863 1583

Link Speed (mph) 30 30 30

Link Distance (ft) 791 240 359

Travel Time (s) 18.0 5.5 8.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 1326 550 1002

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 1220 506 922

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 1326 550 1002

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 240 359

pX, platoon unblocked

vC, conflicting volume 882 550 1552

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 882 550 1552

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 286 479 423

Direction, Lane # NB 1 NB 2 NB 3 NB 4 SB 1 SB 2

Volume Total 332 332 332 332 550 1002

Volume Left 0 0 0 0 0 0

Volume Right 0 0 0 0 0 1002

cSH 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.20 0.20 0.20 0.20 0.32 0.59

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS

Approach Delay (s) 0.0 0.0

Approach LOS

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 312 133 46 0 0 845 29 70 0 295 150 518

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3390 0 0 0 1693 0 3485 0 0 3448 1599

Flt Permitted 0.969 0.796 0.740

Satd. Flow (perm) 0 3390 0 0 0 1693 0 2814 0 0 2636 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 14 673 589

Link Speed (mph) 30 35 40 40

Link Distance (ft) 352 379 503 527

Travel Time (s) 8.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 2% 0% 0% 10% 0% 3% 0% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 558 0 0 0 909 0 113 0 0 505 589

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.3 33.6 13.0 13.0 13.0

Actuated g/C Ratio 0.31 1.00 0.39 0.39 0.39

v/c Ratio 0.53 0.54 0.10 0.50 0.60

Control Delay 12.2 1.2 6.9 9.8 3.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.2 1.2 6.9 9.8 3.9

LOS B A A A A

Approach Delay 12.2 6.9 6.6

Approach LOS B A A

Queue Length 50th (ft) 38 0 5 31 0

Queue Length 95th (ft) 89 0 17 68 37

Internal Link Dist (ft) 272 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 2715 1693 2814 2636 1599

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.21 0.54 0.04 0.19 0.37

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 33.6

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 6.0 Intersection LOS: A

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 312 133 46 0 0 845 29 70 0 295 150 518

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.99 0.86 1.00 1.00 0.85

Flt Protected 0.97 1.00 0.99 0.97 1.00

Satd. Flow (prot) 3391 1693 3484 3448 1599

Flt Permitted 0.97 1.00 0.80 0.74 1.00

Satd. Flow (perm) 3391 1693 2814 2635 1599

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 355 151 52 0 0 909 33 80 0 335 170 589

RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 359

Lane Group Flow (vph) 0 548 0 0 0 909 0 113 0 0 505 230

Heavy Vehicles (%) 2% 1% 2% 0% 0% 10% 0% 3% 0% 1% 2% 1%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 10.3 33.3 13.0 13.0 13.0

Effective Green, g (s) 10.3 33.3 13.0 13.0 13.0

Actuated g/C Ratio 0.31 1.00 0.39 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1049 1693 1099 1029 624

v/s Ratio Prot

v/s Ratio Perm 0.16 c0.54 0.04 0.19 0.14

v/c Ratio 0.52 0.54 0.10 0.49 0.37

Uniform Delay, d1 9.5 0.0 6.4 7.7 7.2

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 1.2 0.0 0.1 0.1

Delay (s) 9.7 1.2 6.5 7.8 7.4

Level of Service A A A A A

Approach Delay (s) 9.7 1.2 6.5 7.6

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 33.3 Sum of lost time (s) 0.0

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 100 8 20 68 207 0 946 311 0 422 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3517 0 1805 1900 1711 0 4734 0 0 1840 0

Flt Permitted 0.821 0.627

Satd. Flow (perm) 0 2943 0 1191 1900 1711 0 4734 0 0 1840 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 235 131 16

Link Speed (mph) 30 30 30 30

Link Distance (ft) 494 429 432 240

Travel Time (s) 11.2 9.8 9.8 5.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.93 0.93 0.93

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 199 0 23 77 235 0 1428 0 0 544 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 15.0 15.0 0.0 15.0 15.0 15.0 50.0 50.0 0.0 0.0 50.0 0.0

Total Split (%) 16.7% 16.7% 0.0% 16.7% 16.7% 16.7% 55.6% 55.6% 0.0% 0.0% 55.6% 0.0%

Maximum Green (s) 10.0 10.0 10.0 10.0 10.0 45.0 45.0 45.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None C-Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 25.0

Total Split (s) 25.0

Total Split (%) 28%

Maximum Green (s) 22.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 15.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.2 11.2 11.2 11.2 68.8 68.8

Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.76 0.76

v/c Ratio 0.54 0.15 0.32 0.56 0.39 0.39

Control Delay 41.2 36.4 38.8 10.5 3.7 8.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 41.2 36.4 38.8 10.5 3.7 8.2

LOS D D D B A A

Approach Delay 41.2 18.8 3.7 8.2

Approach LOS D B A A

Queue Length 50th (ft) 55 12 41 0 69 129

Queue Length 95th (ft) 84 33 77 58 102 m214

Internal Link Dist (ft) 414 349 352 160

Turn Bay Length (ft) 260 200

Base Capacity (vph) 385 154 246 426 3649 1410

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.52 0.15 0.31 0.55 0.39 0.39

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 9.7 Intersection LOS: A

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 100 8 20 68 207 0 946 311 0 422 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.91 1.00

Frt 0.99 1.00 1.00 0.85 0.96 0.98

Flt Protected 0.98 0.95 1.00 1.00 1.00 1.00

Satd. Flow (prot) 3518 1805 1900 1711 4734 1839

Flt Permitted 0.82 0.63 1.00 1.00 1.00 1.00

Satd. Flow (perm) 2942 1191 1900 1711 4734 1839

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.93 0.93 0.93

Adj. Flow (vph) 76 114 9 23 77 235 0 1075 353 0 454 90

RTOR Reduction (vph) 0 4 0 0 0 206 0 31 0 0 4 0

Lane Group Flow (vph) 0 195 0 23 77 29 0 1397 0 0 540 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 11.2 11.2 11.2 11.2 68.8 68.8

Effective Green, g (s) 11.2 11.2 11.2 11.2 68.8 68.8

Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.76 0.76

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 366 148 236 213 3619 1406

v/s Ratio Prot 0.04 c0.30 0.29

v/s Ratio Perm c0.07 0.02 0.02

v/c Ratio 0.53 0.16 0.33 0.14 0.39 0.38

Uniform Delay, d1 37.0 35.2 36.0 35.1 3.5 3.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 2.03

Incremental Delay, d2 1.5 0.5 0.8 0.3 0.3 0.4

Delay (s) 38.5 35.7 36.8 35.4 3.9 7.6

Level of Service D D D D A A

Approach Delay (s) 38.5 35.7 3.9 7.6

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 11.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 749 267 1 56 857 278 82 35 412 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 200 0

Storage Lanes 0 2 1 0 2 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 2814 1719 1479 0 3099 1863 1357 1544 1881 1583

Flt Permitted 0.950 0.950 0.950

Satd. Flow (perm) 0 0 2814 1719 1479 0 3099 1863 1357 1544 1881 1583

Right Turn on Red No Yes Yes Yes

Satd. Flow (RTOR) 64 92 57

Link Speed (mph) 30 30 30 30

Link Distance (ft) 488 475 359 613

Travel Time (s) 11.1 10.8 8.2 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 100% 1% 5% 100% 8% 13% 2% 19% 13% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 851 303 65 0 963 312 92 39 463 57

Turn Type Over Split Prot Free Prot Perm

Protected Phases 5 4 4 5 2 1 6

Permitted Phases Free 6

Detector Phase 5 4 4 5 2 1 6 6

Switch Phase

Minimum Initial (s) 6.0 10.0 10.0 6.0 10.0 6.0 10.0 10.0

Minimum Split (s) 11.0 32.0 32.0 11.0 27.0 11.0 27.0 27.0

Total Split (s) 0.0 0.0 28.0 32.0 32.0 0.0 28.0 46.0 0.0 12.0 30.0 30.0

Total Split (%) 0.0% 0.0% 31.1% 35.6% 35.6% 0.0% 31.1% 51.1% 0.0% 13.3% 33.3% 33.3%

Maximum Green (s) 23.0 27.0 27.0 23.0 41.0 7.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None C-Max None C-Max C-Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 20.0 20.0 15.0 15.0 15.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 29.2 20.8 20.8 29.2 51.5 90.0 7.2 25.0 25.0

Actuated g/C Ratio 0.32 0.23 0.23 0.32 0.57 1.00 0.08 0.28 0.28

v/c Ratio 0.93 0.76 0.17 0.96 0.29 0.07 0.32 0.89 0.12

Control Delay 49.6 44.6 7.8 51.2 18.3 0.1 46.0 52.0 7.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 44.6 7.8 51.2 18.3 0.1 46.0 52.0 7.7

LOS D D A D B A D D A

Approach Delay 38.1 40.3 47.0

Approach LOS D D D

Queue Length 50th (ft) 265 161 0 277 115 0 21 252 0

Queue Length 95th (ft) #446 224 28 #467 214 m0 53 #418 27

Internal Link Dist (ft) 408 395 279 533

Turn Bay Length (ft) 200

Base Capacity (vph) 913 516 489 1005 1066 1357 128 523 481

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.93 0.59 0.13 0.96 0.29 0.07 0.30 0.89 0.12

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 58 (64%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 43.7 Intersection LOS: D

Intersection Capacity Utilization 75.2% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: O'Connell Way & Stevens Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 749 267 1 56 857 278 82 35 412 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.88 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Frt 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2814 1719 1480 3099 1863 1357 1544 1881 1583

Flt Permitted 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2814 1719 1480 3099 1863 1357 1544 1881 1583

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 0 0 851 303 1 64 963 312 92 39 463 57

RTOR Reduction (vph) 0 0 0 0 49 0 0 0 0 0 0 41

Lane Group Flow (vph) 0 0 851 303 16 0 963 312 92 39 463 16

Heavy Vehicles (%) 2% 100% 1% 5% 100% 8% 13% 2% 19% 13% 1% 2%

Turn Type Over Split Prot Free Prot Perm

Protected Phases 5 4 4 5 2 1 6

Permitted Phases Free 6

Actuated Green, G (s) 29.2 20.8 20.8 29.2 49.5 90.0 4.7 25.0 25.0

Effective Green, g (s) 29.2 20.8 20.8 29.2 49.5 90.0 4.7 25.0 25.0

Actuated g/C Ratio 0.32 0.23 0.23 0.32 0.55 1.00 0.05 0.28 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 913 397 342 1005 1025 1357 81 523 440

v/s Ratio Prot 0.30 c0.18 0.01 c0.31 0.17 0.03 c0.25

v/s Ratio Perm 0.07 0.01

v/c Ratio 0.93 0.76 0.05 0.96 0.30 0.07 0.48 0.89 0.04

Uniform Delay, d1 29.4 32.3 26.9 29.8 10.9 0.0 41.5 31.1 23.7

Progression Factor 1.00 1.00 1.00 0.99 1.40 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.8 8.4 0.1 17.9 0.7 0.1 4.5 19.3 0.2

Delay (s) 45.3 40.8 26.9 47.4 16.0 0.1 45.9 50.5 23.9

Level of Service D D C D B A D D C

Approach Delay (s) 45.3 38.3 37.0 47.4

Approach LOS D D D D

Intersection Summary

HCM Average Control Delay 41.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 75.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 258 1014 1506 225 2693

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1844 3574 2733 1678 5036

Flt Permitted 0.950

Satd. Flow (perm) 0 1844 3574 2733 1678 5036

Right Turn on Red Yes No

Satd. Flow (RTOR) 399

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.98 0.98 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 293 1035 1537 234 2805

Turn Type Free Prot Prot

Protected Phases 6 6 5 2

Permitted Phases Free

Detector Phase 6 6 5 2

Switch Phase

Minimum Initial (s) 16.0 16.0 8.0 8.0

Minimum Split (s) 21.0 21.0 13.0 13.0

Total Split (s) 0.0 0.0 55.0 55.0 25.0 80.0

Total Split (%) 0.0% 0.0% 68.8% 68.8% 31.3% 100.0%

Maximum Green (s) 50.0 50.0 20.0 75.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 80.0 54.9 54.9 15.1 80.0

Actuated g/C Ratio 1.00 0.69 0.69 0.19 1.00

v/c Ratio 0.16 0.42 0.82 0.74 0.56

Control Delay 0.2 6.7 15.2 37.8 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 6.7 15.2 37.8 0.2

LOS A A B D A

Approach Delay 11.8 3.1

Approach LOS B A

Queue Length 50th (ft) 0 103 271 119 0

Queue Length 95th (ft) 0 168 #551 m132 m0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1844 2453 1876 420 5036

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.16 0.42 0.82 0.56 0.56

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 6.7 Intersection LOS: A

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 258 1014 1506 225 2693

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.88 1.00 0.91

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1844 3574 2733 1678 5036

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1844 3574 2733 1678 5036

Peak-hour factor, PHF 0.92 0.88 0.98 0.98 0.96 0.96

Adj. Flow (vph) 0 293 1035 1537 234 2805

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 293 1035 1537 234 2805

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Turn Type Free Prot Prot

Protected Phases 6 6 5 2

Permitted Phases Free

Actuated Green, G (s) 80.0 54.9 54.9 15.1 80.0

Effective Green, g (s) 80.0 54.9 54.9 15.1 80.0

Actuated g/C Ratio 1.00 0.69 0.69 0.19 1.00

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1844 2453 1876 317 5036

v/s Ratio Prot 0.29 c0.56 0.14 c0.56

v/s Ratio Perm 0.16

v/c Ratio 0.16 0.42 0.82 0.74 0.56

Uniform Delay, d1 0.0 5.5 9.0 30.6 0.0

Progression Factor 1.00 1.00 1.00 1.06 1.00

Incremental Delay, d2 0.2 0.5 4.1 3.1 0.2

Delay (s) 0.2 6.1 13.1 35.5 0.2

Level of Service A A B D A

Approach Delay (s) 0.2 10.3 2.9

Approach LOS A B A

Intersection Summary

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 255 1791 337 930 1125 384

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 150 600 150 400

Storage Lanes 1 1 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 3891 1777 3467 3574 3539 1599

Flt Permitted 0.950 0.950

Satd. Flow (perm) 3891 1777 3467 3574 3539 1599

Right Turn on Red Yes No

Satd. Flow (RTOR) 519

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1127

Travel Time (s) 14.1 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.95 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 266 1866 355 979 1184 404

Turn Type Free Prot pt+ov

Protected Phases 4 1 6 2 2 4

Permitted Phases Free

Detector Phase 4 1 6 2 2

Switch Phase

Minimum Initial (s) 12.0 10.0 10.0 8.0

Minimum Split (s) 17.0 15.0 15.0 13.0

Total Split (s) 20.0 0.0 20.0 60.0 40.0 60.0

Total Split (%) 25.0% 0.0% 25.0% 75.0% 50.0% 75.0%

Maximum Green (s) 15.0 15.0 55.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 3.0

Minimum Gap (s) 4.0 4.0 4.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 12.6 80.0 13.8 57.4 38.6 56.2

Actuated g/C Ratio 0.16 1.00 0.17 0.72 0.48 0.70

v/c Ratio 0.43 1.05 0.59 0.38 0.69 0.36

Control Delay 32.7 40.7 35.7 4.9 19.4 6.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 32.7 40.7 35.7 4.9 19.4 6.1

LOS C D D A B A

Approach Delay 39.7 13.1 16.0

Approach LOS D B B

Queue Length 50th (ft) 63 ~94 92 78 228 68

Queue Length 95th (ft) 95 #351 140 120 333 118

Internal Link Dist (ft) 542 735 1047

Turn Bay Length (ft) 150 600 150 400

Base Capacity (vph) 730 1777 661 2562 1706 1123

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.36 1.05 0.54 0.38 0.69 0.36

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.05

Intersection Signal Delay: 25.3 Intersection LOS: C

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 255 1791 337 930 1125 384

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 16 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 0.97 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 3891 1777 3467 3574 3539 1599

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 3891 1777 3467 3574 3539 1599

Peak-hour factor, PHF 0.96 0.96 0.95 0.95 0.95 0.95

Adj. Flow (vph) 266 1866 355 979 1184 404

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 266 1866 355 979 1184 404

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Turn Type Free Prot pt+ov

Protected Phases 4 1 6 2 2 4

Permitted Phases Free

Actuated Green, G (s) 12.6 80.0 13.8 57.4 38.6 56.2

Effective Green, g (s) 12.6 80.0 13.8 57.4 38.6 56.2

Actuated g/C Ratio 0.16 1.00 0.17 0.72 0.48 0.70

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 3.0

Lane Grp Cap (vph) 613 1777 598 2564 1708 1123

v/s Ratio Prot 0.07 0.10 0.27 0.33 0.25

v/s Ratio Perm c1.05

v/c Ratio 0.43 1.05 0.59 0.38 0.69 0.36

Uniform Delay, d1 30.5 40.0 30.5 4.4 16.1 4.7

Progression Factor 1.00 1.00 1.04 0.99 1.00 1.00

Incremental Delay, d2 0.7 35.9 1.8 0.4 2.3 0.3

Delay (s) 31.1 75.9 33.6 4.7 18.4 5.0

Level of Service C E C A B A

Approach Delay (s) 70.3 12.4 15.0

Approach LOS E B B

Intersection Summary

HCM Average Control Delay 37.7 HCM Level of Service D

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 0.0

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 359 144 14 390 196 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 15 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1873 0 0 2055 1702 0

Flt Permitted 0.998 0.955

Satd. Flow (perm) 1873 0 0 2055 1702 0

Link Speed (mph) 30 30 30

Link Distance (ft) 667 1519 1352

Travel Time (s) 15.2 34.5 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 15% 1% 2% 11%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 541 0 0 439 234 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 359 144 14 390 196 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 386 155 15 424 223 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 541 918 463

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 541 918 463

tC, single (s) 4.2 6.4 6.3

tC, 2 stage (s)

tF (s) 2.3 3.5 3.4

p0 queue free % 98 25 98

cM capacity (veh/h) 965 297 580

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 541 439 234

Volume Left 0 15 223

Volume Right 155 0 11

cSH 1700 965 304

Volume to Capacity 0.32 0.02 0.77

Queue Length 95th (ft) 0 1 149

Control Delay (s) 0.0 0.5 47.4

Lane LOS A E

Approach Delay (s) 0.0 0.5 47.4

Approach LOS E

Intersection Summary

Average Delay 9.3

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 304 5 16 418 162 5 15 15 209 15 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 14 12 12 13 12 12 13 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2090 0 0 1923 0 0 1837 0 0 1828 0

Flt Permitted 0.992 0.999 0.993 0.964

Satd. Flow (perm) 0 2090 0 0 1923 0 0 1837 0 0 1828 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 686 1551 438 898

Travel Time (s) 15.6 35.3 10.0 20.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.89 0.92 0.92 0.92 0.58 0.58 0.58 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 7% 1% 0% 0% 2% 0% 0% 0% 0% 1% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 418 0 0 647 0 0 61 0 0 320 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 62 304 5 16 418 162 5 15 15 209 15 57

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.92 0.92 0.92 0.58 0.58 0.58 0.88 0.88 0.88

Hourly flow rate (vph) 70 342 6 17 454 176 9 26 26 238 17 65

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 630 347 1134 1149 344 1100 1064 542

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 630 347 1134 1149 344 1100 1064 542

tC, single (s) 4.2 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 92 99 94 86 96 0 92 88

cM capacity (veh/h) 928 1223 140 183 703 153 205 544

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 417 648 60 319

Volume Left 70 17 9 238

Volume Right 6 176 26 65

cSH 928 1223 251 182

Volume to Capacity 0.08 0.01 0.24 1.76

Queue Length 95th (ft) 6 1 23 563

Control Delay (s) 2.3 0.4 23.8 406.1

Lane LOS A A C F

Approach Delay (s) 2.3 0.4 23.8 406.1

Approach LOS C F

Intersection Summary

Average Delay 91.6

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 62 173 183 921 1292 104

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1745 1516 1736 1900 3505 0

Flt Permitted 0.950 0.114

Satd. Flow (perm) 1745 1516 208 1900 3505 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 201 11

Link Speed (mph) 30 40 40

Link Distance (ft) 504 1127 984

Travel Time (s) 11.5 19.2 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.86 0.93 0.93 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 4% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 72 201 197 990 1454 0

Turn Type Perm pm+pt

Protected Phases 4 5 2 6

Permitted Phases 4 2

Detector Phase 4 4 5 2 6

Switch Phase

Minimum Initial (s) 10.0 10.0 4.0 10.0 10.0

Minimum Split (s) 15.0 15.0 9.0 15.0 15.0

Total Split (s) 25.0 25.0 25.0 85.0 60.0 0.0

Total Split (%) 22.7% 22.7% 22.7% 77.3% 54.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 80.0 55.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.1 11.1 88.9 88.9 71.6

Actuated g/C Ratio 0.10 0.10 0.81 0.81 0.65

v/c Ratio 0.41 0.60 0.58 0.64 0.64

Control Delay 53.2 14.5 14.5 6.8 9.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 53.2 14.5 14.5 6.8 9.1

LOS D B B A A

Approach Delay 24.7 8.1 9.1

Approach LOS C A A

Queue Length 50th (ft) 49 0 22 202 100

Queue Length 95th (ft) 88 57 94 370 343

Internal Link Dist (ft) 424 1047 904

Turn Bay Length (ft)

Base Capacity (vph) 317 440 446 1536 2284

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.23 0.46 0.44 0.64 0.64

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 10.2 Intersection LOS: B

Intersection Capacity Utilization 70.0% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     9: Mozzone Boulevard & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 62 173 183 921 1292 104

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1745 1516 1736 1900 3505

Flt Permitted 0.95 1.00 0.11 1.00 1.00

Satd. Flow (perm) 1745 1516 208 1900 3505

Peak-hour factor, PHF 0.86 0.86 0.93 0.93 0.96 0.96

Adj. Flow (vph) 72 201 197 990 1346 108

RTOR Reduction (vph) 0 181 0 0 4 0

Lane Group Flow (vph) 72 20 197 990 1450 0

Heavy Vehicles (%) 0% 3% 4% 0% 2% 0%

Turn Type Perm pm+pt

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 11.1 11.1 88.9 88.9 71.5

Effective Green, g (s) 11.1 11.1 88.9 88.9 71.5

Actuated g/C Ratio 0.10 0.10 0.81 0.81 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 176 153 340 1536 2278

v/s Ratio Prot c0.04 0.07 c0.52 0.41

v/s Ratio Perm 0.01 0.40

v/c Ratio 0.41 0.13 0.58 0.64 0.64

Uniform Delay, d1 46.4 45.1 11.3 4.2 11.5

Progression Factor 1.00 1.00 1.00 1.00 0.62

Incremental Delay, d2 1.5 0.4 2.4 2.1 1.2

Delay (s) 47.9 45.5 13.7 6.3 8.4

Level of Service D D B A A

Approach Delay (s) 46.1 7.6 8.4

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 11.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 3 94 17 2 23 47 920 31 15 1296 76

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1775 0 0 1726 1538 0 3585 0 0 3506 0

Flt Permitted 0.938 0.453 0.785 0.937

Satd. Flow (perm) 0 1678 0 0 817 1538 0 2820 0 0 3289 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 54 46 5 9

Link Speed (mph) 30 30 40 40

Link Distance (ft) 231 380 984 590

Travel Time (s) 5.3 8.6 16.8 10.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.50 0.50 0.50 0.91 0.91 0.91 0.98 0.98 0.98

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 6% 0% 5% 0% 0% 0% 0% 2% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 128 0 0 38 46 0 1097 0 0 1415 0

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Total Split (s) 40.0 40.0 0.0 40.0 40.0 40.0 70.0 70.0 0.0 70.0 70.0 0.0

Total Split (%) 36.4% 36.4% 0.0% 36.4% 36.4% 36.4% 63.6% 63.6% 0.0% 63.6% 63.6% 0.0%

Maximum Green (s) 35.0 35.0 35.0 35.0 35.0 65.0 65.0 65.0 65.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None C-Max C-Max C-Max C-Max

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 10.9 10.9 10.9 89.1 89.1

Actuated g/C Ratio 0.10 0.10 0.10 0.81 0.81

v/c Ratio 0.60 0.47 0.24 0.48 0.53

Control Delay 38.8 64.4 15.5 2.5 2.9

Queue Delay 0.0 0.0 0.0 0.0 0.2

Total Delay 38.8 64.4 15.5 2.5 3.1

LOS D E B A A

Approach Delay 38.8 37.6 2.5 3.1

Approach LOS D D A A

Queue Length 50th (ft) 50 26 0 55 30

Queue Length 95th (ft) 107 31 6 65 108

Internal Link Dist (ft) 151 300 904 510

Turn Bay Length (ft)

Base Capacity (vph) 571 260 521 2285 2665

Starvation Cap Reductn 0 0 0 0 443

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.22 0.15 0.09 0.48 0.64

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 5.6 Intersection LOS: A

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     10: Hess Station & County Street (Route 140)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 3 94 17 2 23 47 920 31 15 1296 76

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 14 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 0.89 1.00 0.85 1.00 0.99

Flt Protected 0.99 0.96 1.00 1.00 1.00

Satd. Flow (prot) 1775 1726 1538 3585 3507

Flt Permitted 0.94 0.45 1.00 0.79 0.94

Satd. Flow (perm) 1679 818 1538 2822 3288

Peak-hour factor, PHF 0.90 0.90 0.90 0.50 0.50 0.50 0.91 0.91 0.91 0.98 0.98 0.98

Adj. Flow (vph) 21 3 104 34 4 46 52 1011 34 15 1322 78

RTOR Reduction (vph) 0 49 0 0 0 41 0 1 0 0 2 0

Lane Group Flow (vph) 0 79 0 0 38 5 0 1096 0 0 1413 0

Heavy Vehicles (%) 0% 0% 1% 6% 0% 5% 0% 0% 0% 0% 2% 3%

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 10.9 10.9 10.9 89.1 89.1

Effective Green, g (s) 10.9 10.9 10.9 89.1 89.1

Actuated g/C Ratio 0.10 0.10 0.10 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 166 81 152 2286 2663

v/s Ratio Prot

v/s Ratio Perm c0.05 0.05 0.00 0.39 c0.43

v/c Ratio 0.48 0.47 0.03 0.48 0.53

Uniform Delay, d1 46.9 46.8 44.8 3.2 3.5

Progression Factor 1.00 1.00 1.00 0.52 0.61

Incremental Delay, d2 2.2 4.2 0.1 0.6 0.5

Delay (s) 49.0 51.1 44.9 2.3 2.7

Level of Service D D D A A

Approach Delay (s) 49.0 47.7 2.3 2.7

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 6.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 273 2 232 1 0 1 220 776 0 1 1141 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 11 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 145 0 0 320 0 0 140

Storage Lanes 1 1 0 0 1 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1698 1703 1599 0 1728 0 1745 3574 0 0 3539 1599

Flt Permitted 0.950 0.953 0.976 0.083 0.955

Satd. Flow (perm) 1698 1703 1599 0 1728 0 152 3574 0 0 3380 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 252 4 142

Link Speed (mph) 30 30 40 35

Link Distance (ft) 415 176 590 397

Travel Time (s) 9.4 4.0 10.1 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.25 0.92 0.25 0.90 0.90 0.90 0.98 0.98 0.98

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 0% 1% 0% 0% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 148 151 252 0 8 0 244 862 0 0 1165 268

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Detector Phase 8 8 8 4 4 1 6 2 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 6.0 5.0 5.0 6.0 20.0 20.0 20.0 20.0

Minimum Split (s) 11.0 11.0 12.0 11.0 11.0 12.0 26.0 26.0 26.0 26.0

Total Split (s) 14.0 14.0 15.0 11.0 11.0 0.0 15.0 58.0 0.0 43.0 43.0 43.0

Total Split (%) 12.7% 12.7% 13.6% 10.0% 10.0% 0.0% 13.6% 52.7% 0.0% 39.1% 39.1% 39.1%

Maximum Green (s) 8.0 8.0 9.0 5.0 5.0 9.0 52.0 37.0 37.0 37.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None C-Max C-Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 25%

Maximum Green (s) 24.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 16.7 16.7 40.9 5.0 73.7 73.7 49.5 49.5

Actuated g/C Ratio 0.15 0.15 0.37 0.05 0.67 0.67 0.45 0.45

v/c Ratio 0.58 0.59 0.33 0.10 0.67 0.36 0.77 0.34

Control Delay 55.1 55.4 5.5 41.5 41.7 8.3 30.5 10.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 55.1 55.4 5.5 41.5 41.7 8.3 30.5 10.9

LOS E E A D D A C B

Approach Delay 32.5 41.5 15.6 26.8

Approach LOS C D B C

Queue Length 50th (ft) 102 104 0 3 120 90 317 46

Queue Length 95th (ft) #270 #275 66 20 #325 152 #595 138

Internal Link Dist (ft) 335 96 510 317

Turn Bay Length (ft) 145 320 140

Base Capacity (vph) 257 258 753 83 366 2395 1520 797

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.58 0.59 0.33 0.10 0.67 0.36 0.77 0.34

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 23.9 Intersection LOS: C

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     11: Erika Drive & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 273 2 232 1 0 1 220 776 0 1 1141 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 0.93 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1698 1703 1599 1729 1745 3574 3539 1599

Flt Permitted 0.95 0.95 1.00 0.98 0.08 1.00 0.95 1.00

Satd. Flow (perm) 1698 1703 1599 1729 152 3574 3378 1599

Peak-hour factor, PHF 0.92 0.92 0.92 0.25 0.92 0.25 0.90 0.90 0.90 0.98 0.98 0.98

Adj. Flow (vph) 297 2 252 4 0 4 244 862 0 1 1164 268

RTOR Reduction (vph) 0 0 172 0 4 0 0 0 0 0 0 87

Lane Group Flow (vph) 148 151 80 0 4 0 244 862 0 0 1165 181

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 0% 1% 0% 0% 2% 1%

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Actuated Green, G (s) 16.7 16.7 34.9 1.0 66.5 66.5 42.3 42.3

Effective Green, g (s) 16.7 16.7 34.9 1.0 66.5 66.5 42.3 42.3

Actuated g/C Ratio 0.15 0.15 0.32 0.01 0.60 0.60 0.38 0.38

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0

Lane Grp Cap (vph) 258 259 595 16 355 2161 1299 615

v/s Ratio Prot 0.09 c0.09 0.02 c0.00 c0.11 0.24

v/s Ratio Perm 0.03 0.30 c0.34 0.11

v/c Ratio 0.57 0.58 0.13 0.25 0.69 0.40 0.90 0.29

Uniform Delay, d1 43.3 43.4 26.8 54.1 27.4 11.3 31.8 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.57 0.82 1.00 1.00

Incremental Delay, d2 1.9 2.2 0.0 3.0 4.0 0.5 9.9 1.2

Delay (s) 45.3 45.6 26.8 57.1 47.1 9.8 41.7 24.7

Level of Service D D C E D A D C

Approach Delay (s) 36.9 57.1 18.0 38.5

Approach LOS D E B D

Intersection Summary

HCM Average Control Delay 31.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 31.8

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 157 327 121 150 229 257 641 125 146 939 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 10 12 11 10 10 11 11 10 11 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 260 0 270 195 195 190 190

Storage Lanes 0 1 0 1 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1768 1478 0 1755 1478 1652 3372 0 1668 3446 0

Flt Permitted 0.611 0.554 0.950 0.950

Satd. Flow (perm) 0 1097 1478 0 994 1478 1652 3372 0 1668 3446 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 359 239 18 2

Link Speed (mph) 30 30 35 35

Link Distance (ft) 706 887 241 279

Travel Time (s) 16.0 20.2 4.7 5.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.96 0.96 0.96 0.94 0.94 0.94 0.97 0.97 0.97

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 2% 2% 4% 1% 2% 2% 1% 1% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 251 359 0 282 239 273 815 0 151 990 0

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Detector Phase 4 4 1 8 8 5 1 6 5 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 6.0 10.0

Minimum Split (s) 12.0 12.0 11.0 12.0 12.0 11.0 11.0 15.0 11.0 15.0

Total Split (s) 35.0 35.0 25.0 35.0 35.0 25.0 25.0 45.0 0.0 25.0 45.0 0.0

Total Split (%) 26.5% 26.5% 18.9% 26.5% 26.5% 18.9% 18.9% 34.1% 0.0% 18.9% 34.1% 0.0%

Maximum Green (s) 30.0 30.0 20.0 30.0 30.0 20.0 20.0 40.0 20.0 40.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min None Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 20%

Maximum Green (s) 23.0

Yellow Time (s) 3.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.4 55.0 30.4 49.1 20.3 41.6 13.6 34.9

Actuated g/C Ratio 0.29 0.52 0.29 0.47 0.19 0.40 0.13 0.33

v/c Ratio 0.79 0.38 0.98 0.29 0.86 0.61 0.70 0.86

Control Delay 55.8 2.6 88.1 3.7 68.0 29.1 62.8 42.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 55.8 2.6 88.1 3.7 68.0 29.1 62.8 42.6

LOS E A F A E C E D

Approach Delay 24.5 49.3 38.9 45.3

Approach LOS C D D D

Queue Length 50th (ft) 147 0 177 0 170 201 94 298

Queue Length 95th (ft) #397 37 #480 51 #443 410 197 #572

Internal Link Dist (ft) 626 807 161 199

Turn Bay Length (ft) 260 270 195 190

Base Capacity (vph) 318 944 288 896 319 1353 322 1331

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.79 0.38 0.98 0.27 0.86 0.60 0.47 0.74

Intersection Summary

Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 105.2

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 40.1 Intersection LOS: D

Intersection Capacity Utilization 84.3% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     12: Hart Street & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 157 327 121 150 229 257 641 125 146 939 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 12 11 10 10 11 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.98 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 1478 1755 1478 1652 3371 1668 3444

Flt Permitted 0.61 1.00 0.55 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1098 1478 995 1478 1652 3371 1668 3444

Peak-hour factor, PHF 0.91 0.91 0.91 0.96 0.96 0.96 0.94 0.94 0.94 0.97 0.97 0.97

Adj. Flow (vph) 78 173 359 126 156 239 273 682 133 151 968 22

RTOR Reduction (vph) 0 0 191 0 0 142 0 11 0 0 1 0

Lane Group Flow (vph) 0 251 168 0 282 97 273 804 0 151 989 0

Heavy Vehicles (%) 3% 2% 2% 4% 1% 2% 2% 1% 1% 1% 1% 0%

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Actuated Green, G (s) 30.5 50.8 30.5 44.1 20.3 41.6 13.6 34.9

Effective Green, g (s) 30.5 50.8 30.5 44.1 20.3 41.6 13.6 34.9

Actuated g/C Ratio 0.28 0.47 0.28 0.41 0.19 0.38 0.13 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 309 693 280 669 309 1294 209 1109

v/s Ratio Prot 0.05 0.02 c0.17 0.24 0.09 c0.29

v/s Ratio Perm 0.23 0.07 c0.28 0.05

v/c Ratio 0.81 0.24 1.01 0.15 0.88 0.62 0.72 0.89

Uniform Delay, d1 36.3 17.3 39.0 20.3 42.9 27.0 45.6 34.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.2 0.1 55.6 0.0 23.8 0.7 10.0 9.0

Delay (s) 50.5 17.3 94.6 20.3 66.7 27.7 55.6 44.0

Level of Service D B F C E C E D

Approach Delay (s) 31.0 60.5 37.5 45.5

Approach LOS C E D D

Intersection Summary

HCM Average Control Delay 42.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 108.4 Sum of lost time (s) 22.7

Intersection Capacity Utilization 84.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 283 264 19 337 154 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 13 14 13 10 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1847 1652 2027 1636 1685 1652

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1847 1652 2027 1636 1685 1652

Link Speed (mph) 30 20 20

Link Distance (ft) 352 323 278

Travel Time (s) 8.0 11.0 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.86 0.86 0.86 0.85 0.85

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 0% 2% 0% 15%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 329 307 22 392 181 33

Sign Control Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 283 264 19 337 154 28

Peak Hour Factor 0.86 0.86 0.86 0.86 0.85 0.85

Hourly flow rate (vph) 329 307 22 392 181 33

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total (vph) 329 307 22 392 181 33

Volume Left (vph) 329 0 0 0 181 0

Volume Right (vph) 0 307 0 392 0 0

Hadj (s) 0.22 -0.58 0.00 -0.57 0.50 0.26

Departure Headway (s) 4.8 3.2 5.2 3.2 5.9 5.6

Degree Utilization, x 0.44 0.27 0.03 0.35 0.30 0.05

Capacity (veh/h) 723 1112 639 1114 584 606

Control Delay (s) 11.5 7.4 8.4 7.9 10.2 7.7

Approach Delay (s) 9.5 7.9 9.8

Approach LOS A A A

Intersection Summary

Delay 9.0

HCM Level of Service A

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL2 NBL NBT SBT SBR SEL SER SER2

Lane Configurations

Volume (vph) 10 7 5 268 558 703 4 4 285 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 12 16 16 12 16 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0

Storage Lanes 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25

Satd. Flow (prot) 1800 0 0 0 2091 2109 0 1830 0 0

Flt Permitted 0.971 0.984 0.999

Satd. Flow (perm) 1800 0 0 0 2091 2109 0 1830 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 277 361 514 458

Travel Time (s) 6.3 8.2 11.7 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.50 0.94 0.94 0.94 0.91 0.91 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 2% 1% 2% 0% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 0 0 0 884 777 0 312 0 0

Sign Control Stop Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 116.7% ICU Level of Service H

Analysis Period (min) 15
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Intersection has too many legs for HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 279 176 6 41 164 1 13 517 49 1 539 389

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 10 12 12 15 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2001 0 0 1716 0 0 2043 0 0 1863 1568

Flt Permitted 0.668 0.867 0.983 0.999

Satd. Flow (perm) 0 1377 0 0 1503 0 0 2010 0 0 1861 1568

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 20 20

Link Distance (ft) 888 268 1391 764

Travel Time (s) 20.2 6.1 47.4 26.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 3% 2% 0% 8% 1% 0% 0% 2% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 524 0 0 226 0 0 629 0 0 587 423

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Detector Phase 4 4 3 4 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 4.0 8.0 18.0 18.0 18.0 18.0 18.0

Minimum Split (s) 14.0 14.0 9.0 14.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 32.0 32.0 0.0 20.0 32.0 0.0 42.0 42.0 0.0 42.0 42.0 42.0

Total Split (%) 28.1% 28.1% 0.0% 17.5% 28.1% 0.0% 36.8% 36.8% 0.0% 36.8% 36.8% 36.8%

Maximum Green (s) 26.0 26.0 15.0 26.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0 7.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 18%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.34 0.34 0.45 0.45 0.45

v/c Ratio 1.13 0.45 0.69 0.70 0.60

Control Delay 110.7 25.3 23.7 24.3 21.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 110.7 25.3 23.7 24.3 21.9

LOS F C C C C

Approach Delay 110.7 25.3 23.7 23.3

Approach LOS F C C C

Queue Length 50th (ft) ~275 78 210 197 133

Queue Length 95th (ft) #595 190 #528 #506 329

Internal Link Dist (ft) 808 188 1311 684

Turn Bay Length (ft)

Base Capacity (vph) 463 506 910 843 710

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.13 0.45 0.69 0.70 0.60

Intersection Summary

Area Type: Other

Cycle Length: 114

Actuated Cycle Length: 78

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 42.8 Intersection LOS: D

Intersection Capacity Utilization 92.6% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     15: Washington Street & Broadway (Route 138)
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Lane Group ø2

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 279 176 6 41 164 1 13 517 49 1 539 389

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 15 12 12 10 12 12 15 12 12 12 12

Total Lost time (s) 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.97 0.99 1.00 1.00 1.00

Satd. Flow (prot) 2001 1717 2042 1863 1568

Flt Permitted 0.67 0.87 0.98 1.00 1.00

Satd. Flow (perm) 1378 1504 2009 1861 1568

Peak-hour factor, PHF 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 317 200 7 45 180 1 14 562 53 1 586 423

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 524 0 0 226 0 0 629 0 0 587 423

Heavy Vehicles (%) 2% 0% 0% 3% 2% 0% 8% 1% 0% 0% 2% 3%

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Actuated Green, G (s) 26.2 26.2 35.3 35.3 35.3

Effective Green, g (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.33 0.33 0.44 0.44 0.44

Clearance Time (s) 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 450 491 883 818 689

v/s Ratio Prot

v/s Ratio Perm c0.38 0.15 0.31 c0.32 0.27

v/c Ratio 1.16 0.46 0.71 0.72 0.61

Uniform Delay, d1 27.1 21.4 18.4 18.4 17.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 95.9 0.9 2.7 3.0 1.6

Delay (s) 122.9 22.4 21.1 21.4 18.9

Level of Service F C C C B

Approach Delay (s) 122.9 22.4 21.1 20.4

Approach LOS F C C C

Intersection Summary

HCM Average Control Delay 43.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 80.3 Sum of lost time (s) 18.8

Intersection Capacity Utilization 92.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 1 3 107 0 180 7 577 352 322 900 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 10 12 12 12 13 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1652 0 0 1652 1599 0 1861 1545 0 2104 0

Flt Permitted 0.984 0.950 0.999 0.987

Satd. Flow (perm) 0 1652 0 0 1652 1599 0 1861 1545 0 2104 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 222 827 488 324

Travel Time (s) 5.0 18.8 11.1 7.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.50 0.50 0.90 0.90 0.90 0.92 0.92 0.92 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 33% 0% 2% 0% 1% 0% 2% 8% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 12 0 0 119 200 0 635 383 0 1345 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 118.6% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 3 107 0 180 7 577 352 322 900 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.50 0.50 0.50 0.90 0.90 0.90 0.92 0.92 0.92 0.91 0.91 0.91

Hourly flow rate (vph) 4 2 6 119 0 200 8 627 383 354 989 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 8

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.91 0.91 0.91 0.91 0.91 0.91

vC, conflicting volume 2440 2723 990 2347 2341 627 991 1010

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2536 2847 990 2433 2427 538 991 960

tC, single (s) 7.1 6.8 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.3 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 30 63 98 0 100 60 99 46

cM capacity (veh/h) 6 5 302 8 13 495 706 654

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 12 319 635 383 1345

Volume Left 4 119 8 0 354

Volume Right 6 200 0 383 2

cSH 11 21 706 1700 654

Volume to Capacity 1.08 14.92 0.01 0.23 0.54

Queue Length 95th (ft) 54 Err 1 0 81

Control Delay (s) 747.4 Err 0.3 0.0 16.8

Lane LOS F F A C

Approach Delay (s) 747.4 Err 0.2 16.8

Approach LOS F F

Intersection Summary

Average Delay 1195.7

Intersection Capacity Utilization 118.6% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 521 136 118 40 164 32 74 337 50 24 361 564

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 14 12 12 13 12 12 12 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 380 0 0 0 0 0 0

Storage Lanes 1 1 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1698 1672 0 0 1958 0 0 3546 0 0 1826 1546

Flt Permitted 0.950 0.983 0.992 0.646 0.945

Satd. Flow (perm) 1698 1672 0 0 1958 0 0 2309 0 0 1731 1546

Right Turn on Red No Yes Yes No

Satd. Flow (RTOR) 4 11

Link Speed (mph) 30 30 30 30

Link Distance (ft) 533 225 560 488

Travel Time (s) 12.1 5.1 12.7 11.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.95 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 3% 5% 0% 0% 3% 3% 0% 0% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 411 404 0 0 267 0 0 524 0 0 437 641

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Detector Phase 1 1 2 2 3 8 4 4 1

Switch Phase

Minimum Initial (s) 18.0 18.0 7.0 7.0 6.0 18.0 18.0 18.0 18.0

Minimum Split (s) 24.0 24.0 12.0 12.0 11.0 24.0 24.0 24.0 24.0

Total Split (s) 41.0 41.0 0.0 17.0 17.0 0.0 20.0 61.0 0.0 41.0 41.0 41.0

Total Split (%) 29.3% 29.3% 0.0% 12.1% 12.1% 0.0% 14.3% 43.6% 0.0% 29.3% 29.3% 29.3%

Maximum Green (s) 35.0 35.0 12.0 12.0 15.0 55.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 5.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lead Lead Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 15%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 32.8 32.8 12.2 37.7 37.7 75.7

Actuated g/C Ratio 0.32 0.32 0.12 0.36 0.36 0.73

v/c Ratio 0.76 0.76 1.14 0.62 0.69 0.57

Control Delay 43.8 43.9 141.7 31.2 36.0 8.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 43.8 43.9 141.7 31.2 36.0 8.0

LOS D D F C D A

Approach Delay 43.8 141.7 31.2 19.3

Approach LOS D F C B

Queue Length 50th (ft) 230 225 ~190 138 233 129

Queue Length 95th (ft) #573 #565 #484 247 433 215

Internal Link Dist (ft) 453 145 480 408

Turn Bay Length (ft)

Base Capacity (vph) 586 577 235 1258 632 1176

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.70 0.70 1.14 0.42 0.69 0.55

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 103.3

Natural Cycle: 125

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.14

Intersection Signal Delay: 41.2 Intersection LOS: D

Intersection Capacity Utilization 88.9% ICU Level of Service E

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Tremont Street (Route 140) & Washington Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 521 136 118 40 164 32 74 337 50 24 361 564

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 14 12 12 13 12 12 12 11

Total Lost time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 1.00 0.95 0.98 0.98 1.00 0.85

Flt Protected 0.95 0.98 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1698 1672 1957 3545 1826 1546

Flt Permitted 0.95 0.98 0.99 0.65 0.94 1.00

Satd. Flow (perm) 1698 1672 1957 2308 1730 1546

Peak-hour factor, PHF 0.95 0.95 0.95 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 548 143 124 45 186 36 84 383 57 27 410 641

RTOR Reduction (vph) 0 0 0 0 4 0 0 7 0 0 0 0

Lane Group Flow (vph) 411 404 0 0 263 0 0 517 0 0 437 641

Heavy Vehicles (%) 1% 0% 3% 5% 0% 0% 3% 3% 0% 0% 4% 1%

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Actuated Green, G (s) 32.8 32.8 12.2 37.7 37.7 70.5

Effective Green, g (s) 32.8 32.8 12.2 37.7 37.7 70.5

Actuated g/C Ratio 0.31 0.31 0.12 0.36 0.36 0.67

Clearance Time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 528 520 226 825 618 1033

v/s Ratio Prot c0.24 0.24 c0.13 0.19

v/s Ratio Perm 0.22 c0.25 0.22

v/c Ratio 0.78 0.78 1.17 0.63 0.71 0.62

Uniform Delay, d1 33.0 33.0 46.6 28.1 29.2 9.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.5 6.6 111.9 1.1 3.0 0.8

Delay (s) 39.6 39.6 158.6 29.1 32.2 10.8

Level of Service D D F C C B

Approach Delay (s) 39.6 158.6 29.1 19.4

Approach LOS D F C B

Intersection Summary

HCM Average Control Delay 41.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 105.5 Sum of lost time (s) 22.8

Intersection Capacity Utilization 88.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 202 769 468 0 0 1118 0 292 106 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 14 12 12 16 12 10 10 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 1 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1787 3539 1535 0 0 1644 0 1773 1463 0 0 0

Flt Permitted 0.950

Satd. Flow (perm) 1787 3539 1535 0 0 1644 0 1773 1463 0 0 0

Right Turn on Red No No Yes No Yes

Satd. Flow (RTOR) 594

Link Speed (mph) 20 20 30 30

Link Distance (ft) 307 858 833 272

Travel Time (s) 10.5 29.3 18.9 6.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.92 0.92 0.93 0.92 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 1% 0% 0% 2% 0% 0% 3% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 222 845 514 0 0 1202 0 332 120 0 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Detector Phase 1 2 1 1 2 2 2

Switch Phase

Minimum Initial (s) 30.0 25.0 25.0

Minimum Split (s) 35.0 30.0 30.0

Total Split (s) 70.0 35.0 70.0 0.0 0.0 0.0 0.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 80.5% 40.2% 80.5% 0.0% 0.0% 0.0% 0.0% 40.2% 40.2% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø3

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 20%

Maximum Green (s) 14.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 9.0

Flash Dont Walk (s) 5.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 69.0 30.3 69.0 76.8 30.3 30.3

Actuated g/C Ratio 0.90 0.39 0.90 1.00 0.39 0.39

v/c Ratio 0.14 0.60 0.37 0.73 0.47 0.21

Control Delay 2.1 22.1 3.2 2.9 21.9 18.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.1 22.1 3.2 2.9 21.9 18.8

LOS A C A A C B

Approach Delay 13.2 21.1

Approach LOS B C

Queue Length 50th (ft) 0 137 0 0 96 31

Queue Length 95th (ft) 47 273 136 0 221 86

Internal Link Dist (ft) 227 778 753 192

Turn Bay Length (ft)

Base Capacity (vph) 1606 1398 1380 1644 700 578

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.14 0.60 0.37 0.73 0.47 0.21

Intersection Summary

Area Type: Other

Cycle Length: 87

Actuated Cycle Length: 76.8

Natural Cycle: 85

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 10.5 Intersection LOS: B

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

Splits and Phases:     18: Cohannet Street & Weir Street
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Lane Group ø3

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 202 769 468 0 0 1118 0 292 106 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 14 12 12 16 12 10 10 12 12 12

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1787 3539 1535 1644 1773 1463

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1787 3539 1535 1644 1773 1463

Peak-hour factor, PHF 0.91 0.91 0.91 0.92 0.92 0.93 0.92 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 222 845 514 0 0 1202 0 332 120 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 222 845 514 0 0 1202 0 332 120 0 0 0

Heavy Vehicles (%) 1% 2% 1% 0% 0% 2% 0% 0% 3% 0% 0% 0%

Parking  (#/hr) 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Actuated Green, G (s) 65.6 30.3 65.6 78.5 30.3 30.3

Effective Green, g (s) 65.6 30.3 65.6 78.5 30.3 30.3

Actuated g/C Ratio 0.84 0.39 0.84 1.00 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 1493 1366 1283 1644 684 565

v/s Ratio Prot 0.12 0.24 0.33 0.19 0.08

v/s Ratio Perm c0.73

v/c Ratio 0.15 0.62 0.40 0.73 0.49 0.21

Uniform Delay, d1 1.2 19.4 1.6 0.0 18.2 16.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.1 0.9 2.9 2.5 0.9

Delay (s) 1.4 21.6 2.5 2.9 20.7 17.0

Level of Service A C A A C B

Approach Delay (s) 12.5 2.9 19.7 0.0

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 78.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 997 615 0 572

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 15 14 12 13

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 3776 1806 0 1484

Flt Permitted 0.950

Satd. Flow (perm) 0 0 3776 1806 0 1484

Link Speed (mph) 20 20 30

Link Distance (ft) 272 272 1391

Travel Time (s) 9.3 9.3 31.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.95 0.95 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 2% 1% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 1049 647 0 609

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.5% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 997 615 0 572

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.95 0.95 0.94 0.94

Hourly flow rate (vph) 0 0 1049 647 0 609

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 272

pX, platoon unblocked

vC, conflicting volume 2746 0 0

vC1, stage 1 conf vol 0

vC2, stage 2 conf vol 2746

vCu, unblocked vol 2746 0 0

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 35

cM capacity (veh/h) 15 1091 1623

Direction, Lane # NB 1 NB 2 NB 3 SB 1

Volume Total 525 525 647 609

Volume Left 525 525 0 0

Volume Right 0 0 0 609

cSH 1623 1623 1700 1700

Volume to Capacity 0.65 0.65 0.38 0.36

Queue Length 95th (ft) 128 128 0 0

Control Delay (s) 11.2 11.2 0.0 0.0

Lane LOS B B

Approach Delay (s) 6.9 0.0

Approach LOS

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 70.5% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 37 922 225 423 0 0 0 0 286 25

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 12 13 13 16 12 12 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 1 1 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1436 1737 1767 1794 0 0 0 0 1794 0

Flt Permitted 0.950 0.970

Satd. Flow (perm) 0 0 1436 1737 1767 1794 0 0 0 0 1794 0

Link Speed (mph) 30 20 20 30

Link Distance (ft) 189 272 206 549

Travel Time (s) 4.3 9.3 7.0 12.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.95 0.95 0.95 0.92 0.92 0.92 0.92 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 3% 2% 3% 2% 0% 0% 0% 0% 1% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 38%

Lane Group Flow (vph) 0 0 42 602 606 445 0 0 0 0 341 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 37 922 225 423 0 0 0 0 286 25

Peak Hour Factor 0.92 0.92 0.88 0.95 0.95 0.95 0.92 0.92 0.92 0.92 0.91 0.91

Hourly flow rate (vph) 0 0 42 971 237 445 0 0 0 0 314 27

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1

Volume Total (vph) 42 647 560 445 342

Volume Left (vph) 0 647 324 0 0

Volume Right (vph) 42 0 0 445 27

Hadj (s) -0.55 0.53 0.33 -0.67 -0.03

Departure Headway (s) 5.5 6.2 6.0 3.2 5.8

Degree Utilization, x 0.06 1.11 0.93 0.40 0.55

Capacity (veh/h) 615 569 591 1114 613

Control Delay (s) 8.9 94.1 44.6 7.1 15.6

Approach Delay (s) 8.9 53.8 15.6

Approach LOS A F C

Intersection Summary

Delay 46.5

HCM Level of Service E

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 266 182 0 0 0 0 0 249 816 412 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 12 12 12 12 11 13 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 1 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1976 0 0 0 0 0 0 1416 3583 1820 0

Flt Permitted 0.950

Satd. Flow (perm) 0 1976 0 0 0 0 0 0 1416 3583 1820 0

Link Speed (mph) 30 30 30 20

Link Distance (ft) 540 307 848 206

Travel Time (s) 12.3 7.0 19.3 7.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 3% 0% 0% 0% 0% 0% 1% 1% 4% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 487 0 0 0 0 0 0 283 859 450 0

Sign Control Stop Stop Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15
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Intersection Sign configuration not allowed in HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 328 249 193 217 13 162 312 131 7 450 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 10 10 12 11 11 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 100 0 180 0 0 300

Storage Lanes 0 0 1 0 1 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2001 0 1685 1741 0 1711 1738 0 0 3249 0

Flt Permitted 0.990 0.177 0.153 0.948

Satd. Flow (perm) 0 1983 0 314 1741 0 276 1738 0 0 3083 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 411 513 428 848

Travel Time (s) 9.3 11.7 9.7 19.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.94 0.94 0.94 0.88 0.88 0.88 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 2% 1% 1% 0% 5% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 673 0 205 245 0 184 504 0 0 613 0

Turn Type Perm pm+pt pm+pt Perm

Protected Phases 4 3 8 5 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 3 8 5 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 6.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 10.0 12.0 10.0 12.0 12.0 12.0

Total Split (s) 40.0 40.0 0.0 11.0 51.0 0.0 13.0 39.0 0.0 26.0 26.0 0.0

Total Split (%) 36.4% 36.4% 0.0% 10.0% 46.4% 0.0% 11.8% 35.5% 0.0% 23.6% 23.6% 0.0%

Maximum Green (s) 36.0 36.0 7.0 47.0 9.0 35.0 22.0 22.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 18%

Maximum Green (s) 16.0

Yellow Time (s) 3.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 36.3 47.5 47.5 35.3 35.3 22.2

Actuated g/C Ratio 0.37 0.48 0.48 0.36 0.36 0.23

v/c Ratio 0.92 0.82 0.29 0.79 0.80 0.88

Control Delay 49.9 46.9 18.2 51.6 41.6 53.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.9 46.9 18.2 51.6 41.6 53.2

LOS D D B D D D

Approach Delay 49.9 31.3 44.3 53.2

Approach LOS D C D D

Queue Length 50th (ft) 340 60 73 70 242 173

Queue Length 95th (ft) #711 #219 175 #204 #519 #351

Internal Link Dist (ft) 331 433 348 768

Turn Bay Length (ft) 100 180

Base Capacity (vph) 735 251 843 233 627 699

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.92 0.82 0.29 0.79 0.80 0.88

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 98

Natural Cycle: 100

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 45.7 Intersection LOS: D

Intersection Capacity Utilization 99.1% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     22: High Street & Winthrop Street (Route 44)
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Lane Group ø9

Pedestrian Calls (#/hr) 15

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

22: High Street & Winthrop Street (Route 44) Build (2022) Alternative A - Mitigated PM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 71

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 328 249 193 217 13 162 312 131 7 450 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 10 10 12 11 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 0.94 1.00 0.99 1.00 0.96 0.97

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2001 1685 1742 1711 1738 3251

Flt Permitted 0.99 0.18 1.00 0.15 1.00 0.95

Satd. Flow (perm) 1983 314 1742 275 1738 3082

Peak-hour factor, PHF 0.88 0.88 0.88 0.94 0.94 0.94 0.88 0.88 0.88 0.91 0.91 0.91

Adj. Flow (vph) 17 373 283 205 231 14 184 355 149 8 495 110

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 673 0 205 245 0 184 504 0 0 613 0

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 2% 1% 1% 0% 5% 2%

Turn Type Perm pm+pt pm+pt Perm

Protected Phases 4 3 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 36.4 47.5 47.5 35.3 35.3 22.2

Effective Green, g (s) 36.4 47.5 47.5 35.3 35.3 22.2

Actuated g/C Ratio 0.36 0.47 0.47 0.35 0.35 0.22

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 718 245 823 227 610 681

v/s Ratio Prot c0.06 0.14 0.07 c0.29

v/s Ratio Perm c0.34 0.34 0.21 0.20

v/c Ratio 0.94 0.84 0.30 0.81 0.83 0.90

Uniform Delay, d1 30.9 21.6 16.3 25.6 29.8 38.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 19.6 21.3 0.2 19.3 9.0 15.0

Delay (s) 50.6 42.8 16.5 44.9 38.8 53.1

Level of Service D D B D D D

Approach Delay (s) 50.6 28.5 40.4 53.1

Approach LOS D C D D

Intersection Summary

HCM Average Control Delay 44.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 100.5 Sum of lost time (s) 21.7

Intersection Capacity Utilization 99.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 494 369 0 622 20 368 23 24 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 15 16 12 14 12 12 15 15 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 100 150 0 0 0 50 0 0

Storage Lanes 1 1 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1986 2049 1812 0 1808 0 0 1959 1777 0 0 0

Flt Permitted 0.132 0.955

Satd. Flow (perm) 276 2049 1812 0 1808 0 0 1959 1777 0 0 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 319 11

Link Speed (mph) 30 30 30 30

Link Distance (ft) 858 644 498 420

Travel Time (s) 19.5 14.6 11.3 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.93 0.93 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 1% 0% 12% 1% 2% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 12 561 419 0 691 0 0 444 27 0 0 0

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 3 3 3

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 35.0 35.0 35.0 0.0 35.0 0.0 35.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 39.3% 39.3% 39.3% 0.0% 39.3% 0.0% 39.3% 39.3% 39.3% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 21%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.41

v/c Ratio 0.11 0.67 0.45 0.93 0.55 0.04

Control Delay 19.7 24.2 6.5 43.9 21.2 12.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.7 24.2 6.5 43.9 21.2 12.0

LOS B C A D C B

Approach Delay 16.6 43.9 20.7

Approach LOS B D C

Queue Length 50th (ft) 3 183 25 265 136 4

Queue Length 95th (ft) 18 #433 107 #667 306 23

Internal Link Dist (ft) 778 564 418 340

Turn Bay Length (ft) 100 150 50

Base Capacity (vph) 113 841 932 742 804 736

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.11 0.67 0.45 0.93 0.55 0.04

Intersection Summary

Area Type: Other

Cycle Length: 89

Actuated Cycle Length: 73.8

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 26.3 Intersection LOS: C

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     23: Main Street (Route 140) & Union Street
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Lane Group ø2

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 494 369 0 622 20 368 23 24 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 16 12 14 12 12 15 15 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00

Satd. Flow (prot) 1986 2049 1812 1807 1959 1776

Flt Permitted 0.13 1.00 1.00 1.00 0.96 1.00

Satd. Flow (perm) 276 2049 1812 1807 1959 1776

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.93 0.93 0.88 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 12 561 419 0 669 22 418 26 27 0 0 0

RTOR Reduction (vph) 0 0 192 0 0 0 0 0 7 0 0 0

Lane Group Flow (vph) 12 561 227 0 691 0 0 444 20 0 0 0

Heavy Vehicles (%) 0% 2% 1% 0% 12% 1% 2% 0% 0% 0% 0% 0%

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Actuated Green, G (s) 30.3 30.3 30.3 30.3 30.3 30.3

Effective Green, g (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 110 814 720 718 778 705

v/s Ratio Prot 0.27 c0.38 c0.23 0.01

v/s Ratio Perm 0.04 0.13

v/c Ratio 0.11 0.69 0.31 0.96 0.57 0.03

Uniform Delay, d1 14.5 19.1 15.8 22.4 17.9 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 4.7 1.1 25.6 3.0 0.1

Delay (s) 16.5 23.8 17.0 48.0 21.0 14.1

Level of Service B C B D C B

Approach Delay (s) 20.9 48.0 20.6 0.0

Approach LOS C D C A

Intersection Summary

HCM Average Control Delay 29.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 15.7

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 446 44 394 408 37 395

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1914 0 0 2070 1842 0

Flt Permitted 0.976 0.996

Satd. Flow (perm) 1914 0 0 2070 1842 0

Link Speed (mph) 30 25 30

Link Distance (ft) 308 448 368

Travel Time (s) 7.0 12.2 8.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.93 0.93 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 5% 1% 2% 3% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 557 0 0 863 480 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 105.9% ICU Level of Service G

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 446 44 394 408 37 395

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.93 0.93 0.90 0.90

Hourly flow rate (vph) 507 50 424 439 41 439

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 507 1818 532

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 507 1818 532

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 60 20 20

cM capacity (veh/h) 1063 51 548

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 557 862 480

Volume Left 0 424 41

Volume Right 50 0 439

cSH 1700 1063 299

Volume to Capacity 0.33 0.40 1.61

Queue Length 95th (ft) 0 49 721

Control Delay (s) 0.0 8.1 318.3

Lane LOS A F

Approach Delay (s) 0.0 8.1 318.3

Approach LOS F

Intersection Summary

Average Delay 84.1

Intersection Capacity Utilization 105.9% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 1009 43 18 934 11 4 0 1 3 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1931 0 0 1920 0 0 1731 0 0 1685 0

Flt Permitted 0.999 0.957 0.950

Satd. Flow (perm) 0 1931 0 0 1920 0 0 1731 0 0 1685 0

Link Speed (mph) 30 35 30 30

Link Distance (ft) 613 1030 563 383

Travel Time (s) 13.9 20.1 12.8 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.94 0.94 0.94 0.50 0.25 0.92 0.75 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 3% 0% 2% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1145 0 0 1025 0 0 9 0 0 4 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 73.9% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 1009 43 18 934 11 4 0 1 3 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.94 0.94 0.94 0.50 0.25 0.92 0.75 0.92 0.92

Hourly flow rate (vph) 1 1097 47 19 994 12 8 0 1 4 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1309

pX, platoon unblocked 0.69 0.69 0.69 0.69 0.69 0.69

vC, conflicting volume 1005 1143 2160 2166 1120 2161 2183 999

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 781 1143 2460 2468 1120 2461 2494 772

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 97 44 100 100 72 100 100

cM capacity (veh/h) 582 618 14 20 254 14 20 277

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 1145 1024 9 4

Volume Left 1 19 8 4

Volume Right 47 12 1 0

cSH 582 618 16 14

Volume to Capacity 0.00 0.03 0.57 0.28

Queue Length 95th (ft) 0 2 37 19

Control Delay (s) 0.1 1.0 391.4 341.2

Lane LOS A A F F

Approach Delay (s) 0.1 1.0 391.4 341.2

Approach LOS F F

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 73.9% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 117 426 0 0 392 254 41 0 69 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 16 16 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 250 0 0

Storage Lanes 0 0 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2051 0 0 1944 0 0 1986 1777 0 0 0

Flt Permitted 0.989 0.950

Satd. Flow (perm) 0 2051 0 0 1944 0 0 1986 1777 0 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 522 376 353 403

Travel Time (s) 11.9 8.5 8.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 3% 0% 3% 0% 3% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 597 0 0 734 0 0 47 78 0 0 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 117 426 0 0 392 254 41 0 69 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 129 468 0 0 445 289 47 0 78 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 445 468 1315 1171 468 1315 1315 590

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 445 468 1315 1171 468 1315 1315 590

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 89 100 62 100 87 100 100 100

cM capacity (veh/h) 1125 1104 122 172 593 108 141 511

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 597 734 125

Volume Left 129 0 47

Volume Right 0 289 78

cSH 1125 1700 329

Volume to Capacity 0.11 0.43 0.38

Queue Length 95th (ft) 10 0 43

Control Delay (s) 2.9 0.0 26.7

Lane LOS A D

Approach Delay (s) 2.9 0.0 26.7

Approach LOS D

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 297 53 110 323 0 0 0 0 244 0 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 12 12 12 16 16

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 150

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2030 0 0 2012 0 0 0 0 0 2006 1794

Flt Permitted 0.987 0.950

Satd. Flow (perm) 0 2030 0 0 2012 0 0 0 0 0 2006 1794

Link Speed (mph) 30 30 30 30

Link Distance (ft) 611 522 572 384

Travel Time (s) 13.9 11.9 13.0 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.96 0.96 0.90 0.90 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 6% 4% 2% 0% 0% 0% 0% 2% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 364 0 0 481 0 0 0 0 0 277 142

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 65.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

27: Myricks Street & Route 79 SB Ramp Build (2022) Alternative A - Mitigated PM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 84

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 297 53 110 323 0 0 0 0 244 0 125

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.96 0.96 0.90 0.90 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Hourly flow rate (vph) 0 309 55 122 359 0 0 0 0 277 0 142

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 359 309 940 940 337 940 913 359

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 359 309 940 940 337 940 913 359

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 90 100 100 100 0 100 79

cM capacity (veh/h) 1211 1240 180 239 710 225 248 685

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 365 481 419

Volume Left 0 122 277

Volume Right 55 0 142

cSH 1700 1240 311

Volume to Capacity 0.21 0.10 1.35

Queue Length 95th (ft) 0 8 525

Control Delay (s) 0.0 2.9 209.4

Lane LOS A F

Approach Delay (s) 0.0 2.9 209.4

Approach LOS F

Intersection Summary

Average Delay 70.5

Intersection Capacity Utilization 65.4% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 212 150 29 23 192 15 16 82 23 85 147 378

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 16 12 12 13 12 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 100

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1931 0 0 2095 0 0 1899 0 0 2081 1599

Flt Permitted 0.633 0.940 0.993 0.982

Satd. Flow (perm) 0 1255 0 0 1980 0 0 1899 0 0 2081 1599

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2892 506 542 449

Travel Time (s) 65.7 11.5 12.3 10.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 4% 5% 1% 0% 0% 0% 0% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 444 0 0 261 0 0 137 0 0 255 415

Turn Type Perm Perm Split Split Prot

Protected Phases 2 6 4 4 8 8 8

Permitted Phases 2 6

Detector Phase 2 2 6 6 4 4 8 8 8

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 37.0 37.0 0.0 37.0 37.0 0.0 13.0 13.0 0.0 30.0 30.0 30.0

Total Split (%) 37.0% 37.0% 0.0% 37.0% 37.0% 0.0% 13.0% 13.0% 0.0% 30.0% 30.0% 30.0%

Maximum Green (s) 33.0 33.0 33.0 33.0 9.0 9.0 26.0 26.0 26.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 20%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 33.3 33.3 8.9 26.2 26.2

Actuated g/C Ratio 0.40 0.40 0.11 0.31 0.31

v/c Ratio 0.89 0.33 0.67 0.39 0.83

Control Delay 47.5 20.5 55.7 26.2 44.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 47.5 20.5 55.7 26.2 44.3

LOS D C E C D

Approach Delay 47.5 20.5 55.7 37.4

Approach LOS D C E D

Queue Length 50th (ft) 196 86 67 97 187

Queue Length 95th (ft) #490 193 #184 214 #462

Internal Link Dist (ft) 2812 426 462 369

Turn Bay Length (ft) 100

Base Capacity (vph) 498 785 206 650 500

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.89 0.33 0.67 0.39 0.83

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 83.9

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 39.1 Intersection LOS: D

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     28: Middleboro Avenue & Old Colony Avenue
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 212 150 29 23 192 15 16 82 23 85 147 378

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 14 12 12 16 12 12 13 12 12 16 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 0.99 0.99 0.97 1.00 0.85

Flt Protected 0.97 1.00 0.99 0.98 1.00

Satd. Flow (prot) 1930 2096 1901 2081 1599

Flt Permitted 0.63 0.94 0.99 0.98 1.00

Satd. Flow (perm) 1254 1979 1901 2081 1599

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91

Adj. Flow (vph) 241 170 33 26 218 17 18 93 26 93 162 415

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 444 0 0 261 0 0 137 0 0 255 415

Heavy Vehicles (%) 1% 1% 4% 5% 1% 0% 0% 0% 0% 1% 2% 1%

Turn Type Perm Perm Split Split Prot

Protected Phases 2 6 4 4 8 8 8

Permitted Phases 2 6

Actuated Green, G (s) 33.3 33.3 8.9 26.2 26.2

Effective Green, g (s) 33.3 33.3 8.9 26.2 26.2

Actuated g/C Ratio 0.39 0.39 0.10 0.30 0.30

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 484 764 196 632 485

v/s Ratio Prot c0.07 0.12 c0.26

v/s Ratio Perm c0.35 0.13

v/c Ratio 0.92 0.34 0.70 0.40 0.86

Uniform Delay, d1 25.2 18.7 37.4 23.8 28.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 22.1 0.3 10.4 0.4 13.8

Delay (s) 47.3 19.0 47.8 24.3 42.1

Level of Service D B D C D

Approach Delay (s) 47.3 19.0 47.8 35.3

Approach LOS D B D D

Intersection Summary

HCM Average Control Delay 37.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 86.3 Sum of lost time (s) 17.9

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 173 52 45 235 291 40 104 22 217 123 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1839 0 0 1746 0 0 1843 0 0 1791 0

Flt Permitted 0.976 0.958 0.876 0.720

Satd. Flow (perm) 0 1799 0 0 1679 0 0 1634 0 0 1330 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 21 76 11 2

Link Speed (mph) 30 20 30 20

Link Distance (ft) 1273 2892 339 1519

Travel Time (s) 28.9 98.6 7.7 51.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.93 0.93 0.93 0.88 0.88 0.88 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 1% 1% 0% 0% 0% 3% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 267 0 0 614 0 0 188 0 0 382 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 0.0 25.0 25.0 0.0 25.0 25.0 0.0

Total Split (%) 35.7% 35.7% 0.0% 35.7% 35.7% 0.0% 35.7% 35.7% 0.0% 35.7% 35.7% 0.0%

Maximum Green (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 29%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 21.4 21.4 21.4 21.4

Actuated g/C Ratio 0.40 0.40 0.40 0.40

v/c Ratio 0.37 0.86 0.29 0.72

Control Delay 14.1 30.6 13.8 26.9

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 14.1 30.6 13.8 26.9

LOS B C B C

Approach Delay 14.1 30.6 13.8 26.9

Approach LOS B C B C

Queue Length 50th (ft) 46 131 32 85

Queue Length 95th (ft) 147 #473 109 #326

Internal Link Dist (ft) 1193 2812 259 1439

Turn Bay Length (ft)

Base Capacity (vph) 725 711 654 528

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.37 0.86 0.29 0.72

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 54

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 24.4 Intersection LOS: C

Intersection Capacity Utilization 86.5% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     29: Pinehill Road & Middleboro Avenue
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 173 52 45 235 291 40 104 22 217 123 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.97 0.93 0.98 1.00

Flt Protected 1.00 1.00 0.99 0.97

Satd. Flow (prot) 1840 1746 1844 1791

Flt Permitted 0.98 0.96 0.88 0.72

Satd. Flow (perm) 1799 1679 1635 1329

Peak-hour factor, PHF 0.88 0.88 0.88 0.93 0.93 0.93 0.88 0.88 0.88 0.91 0.91 0.91

Adj. Flow (vph) 11 197 59 48 253 313 45 118 25 238 135 9

RTOR Reduction (vph) 0 13 0 0 47 0 0 7 0 0 1 0

Lane Group Flow (vph) 0 254 0 0 567 0 0 181 0 0 381 0

Heavy Vehicles (%) 0% 0% 0% 0% 1% 1% 0% 0% 0% 3% 2% 0%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.4 21.4 21.4 21.4

Effective Green, g (s) 21.4 21.4 21.4 21.4

Actuated g/C Ratio 0.38 0.38 0.38 0.38

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 683 637 620 504

v/s Ratio Prot

v/s Ratio Perm 0.14 c0.34 0.11 c0.29

v/c Ratio 0.37 0.89 0.29 0.76

Uniform Delay, d1 12.6 16.4 12.2 15.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 14.3 0.3 6.4

Delay (s) 13.0 30.7 12.5 21.6

Level of Service B C B C

Approach Delay (s) 13.0 30.7 12.5 21.6

Approach LOS B C B C

Intersection Summary

HCM Average Control Delay 22.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 56.4 Sum of lost time (s) 13.6

Intersection Capacity Utilization 86.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 265 8 191 223 8 147

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1728 0 1745 0 0 1842

Flt Permitted 0.954 0.997

Satd. Flow (perm) 1728 0 1745 0 0 1842

Link Speed (mph) 30 30 30

Link Distance (ft) 1273 279 1352

Travel Time (s) 28.9 6.3 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.94 0.94 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 2% 0% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 294 0 440 0 0 176

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 265 8 191 223 8 147

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.94 0.94 0.88 0.88

Hourly flow rate (vph) 285 9 203 237 9 167

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 507 322 440

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 507 322 440

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 46 99 99

cM capacity (veh/h) 523 724 1130

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 294 440 176

Volume Left 285 0 9

Volume Right 9 237 0

cSH 527 1700 1130

Volume to Capacity 0.56 0.26 0.01

Queue Length 95th (ft) 84 0 1

Control Delay (s) 20.1 0.0 0.5

Lane LOS C A

Approach Delay (s) 20.1 0.0 0.5

Approach LOS C

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

31: Cohannet Street & F.R. Martin Parkway (Route 140) Build (2022) Alternative A - Mitigated PM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 97

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 174 131 299 75 138 417

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1873 1834 0 1884 0

Flt Permitted 0.972 0.988

Satd. Flow (perm) 0 1873 1834 0 1884 0

Link Speed (mph) 30 30 30

Link Distance (ft) 294 540 827

Travel Time (s) 6.7 12.3 18.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.90 0.90 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 1% 0% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 343 415 0 591 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 80.2% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 174 131 299 75 138 417

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.90 0.90 0.94 0.94

Hourly flow rate (vph) 196 147 332 83 147 444

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 416 912 374

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 416 912 374

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 83 42 34

cM capacity (veh/h) 1149 251 675

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 343 416 590

Volume Left 196 0 147

Volume Right 0 83 444

cSH 1149 1700 475

Volume to Capacity 0.17 0.24 1.24

Queue Length 95th (ft) 15 0 593

Control Delay (s) 5.7 0.0 151.9

Lane LOS A F

Approach Delay (s) 5.7 0.0 151.9

Approach LOS F

Intersection Summary

Average Delay 67.9

Intersection Capacity Utilization 80.2% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 200 444 125 0 346 51 93 84 1 21 73 154

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2066 0 0 1892 0 0 1770 0 0 1723 0

Flt Permitted 0.987 0.974 0.996

Satd. Flow (perm) 0 2066 0 0 1892 0 0 1770 0 0 1723 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 555 821 422 619

Travel Time (s) 12.6 18.7 9.6 14.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.93 0.92 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 2% 0% 2% 2% 1% 1% 0% 0% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 826 0 0 451 0 0 202 0 0 282 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 100.8% ICU Level of Service G

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 200 444 125 0 346 51 93 84 1 21 73 154

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.92 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 215 477 134 0 393 58 106 95 1 24 83 175

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 821

pX, platoon unblocked

vC, conflicting volume 451 612 1613 1426 545 1446 1464 422

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 451 612 1613 1426 545 1446 1464 422

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 81 100 0 13 100 6 21 72

cM capacity (veh/h) 1115 977 18 110 542 25 105 634

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 827 451 202 282

Volume Left 215 0 106 24

Volume Right 134 58 1 175

cSH 1115 977 30 140

Volume to Capacity 0.19 0.00 6.64 2.01

Queue Length 95th (ft) 18 0 Err 561

Control Delay (s) 4.3 0.0 Err 532.7

Lane LOS A F F

Approach Delay (s) 4.3 0.0 Err 532.7

Approach LOS F F

Intersection Summary

Average Delay 1235.0

Intersection Capacity Utilization 100.8% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Lane Configurations

Volume (vph) 12 661 594 383 457 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 11 10 13 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 175 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1877 1801 1478 1851 0

Flt Permitted 0.954 0.952

Satd. Flow (perm) 0 1792 1801 1478 1851 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 357

Link Speed (mph) 30 30 30

Link Distance (ft) 332 441 821

Travel Time (s) 7.5 10.0 18.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.89 0.89 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 9% 1% 2% 2% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 701 667 430 509 0

Turn Type Perm Perm

Protected Phases 1 1 2 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 17.0

Total Split (s) 35.0 35.0 35.0 35.0 30.0 0.0 17.0

Total Split (%) 42.7% 42.7% 42.7% 42.7% 36.6% 0.0% 21%

Maximum Green (s) 30.0 30.0 30.0 30.0 25.0 14.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 4.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None

Walk Time (s) 10.0

Flash Dont Walk (s) 4.0
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Pedestrian Calls (#/hr) 10

Act Effct Green (s) 30.4 30.4 30.4 23.2

Actuated g/C Ratio 0.46 0.46 0.46 0.35

v/c Ratio 0.86 0.81 0.49 0.79

Control Delay 31.1 27.9 5.6 31.5

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 31.1 27.9 5.6 31.5

LOS C C A C

Approach Delay 31.1 19.2 31.5

Approach LOS C B C

Queue Length 50th (ft) 232 213 16 166

Queue Length 95th (ft) #611 #558 96 #431

Internal Link Dist (ft) 252 361 741

Turn Bay Length (ft) 175

Base Capacity (vph) 819 823 869 705

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.86 0.81 0.49 0.72

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 66.5

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 25.5 Intersection LOS: C

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     33: County Street (Route 140) & Gordon Owen Parkway
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 12 661 594 383 457 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 13 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 1877 1801 1478 1851

Flt Permitted 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1792 1801 1478 1851

Peak-hour factor, PHF 0.96 0.96 0.89 0.89 0.90 0.90

Adj. Flow (vph) 12 689 667 430 508 1

RTOR Reduction (vph) 0 0 0 199 0 0

Lane Group Flow (vph) 0 701 667 231 509 0

Heavy Vehicles (%) 9% 1% 2% 2% 1% 0%

Turn Type Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1

Actuated Green, G (s) 30.4 30.4 30.4 23.2

Effective Green, g (s) 30.4 30.4 30.4 23.2

Actuated g/C Ratio 0.44 0.44 0.44 0.34

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 791 795 652 623

v/s Ratio Prot 0.37 c0.27

v/s Ratio Perm c0.39 0.16

v/c Ratio 0.89 0.84 0.35 0.82

Uniform Delay, d1 17.7 17.1 12.7 20.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.0 8.1 0.5 8.6

Delay (s) 29.6 25.2 13.2 29.5

Level of Service C C B C

Approach Delay (s) 29.6 20.5 29.5

Approach LOS C C C

Intersection Summary

HCM Average Control Delay 25.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 68.9 Sum of lost time (s) 15.3

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 881 176 397 917 248 29 302 315 149 377 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 11 12 12 12 12 12 12 15 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 115 300 135 300 25 75 25 0

Storage Lanes 1 1 1 1 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1685 3485 0 1728 3453 0 1805 1881 1615 1736 2056 0

Flt Permitted 0.950 0.950 0.132 0.287

Satd. Flow (perm) 1685 3485 0 1728 3453 0 251 1881 1615 524 2056 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 20 29 167 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 694 783 720 476

Travel Time (s) 15.8 17.8 16.4 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 1% 1% 2% 0% 1% 0% 4% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 12 1149 0 432 1267 0 33 343 358 169 450 0

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Detector Phase 1 6 5 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 8.0 12.0 8.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 40.0 0.0 25.0 40.0 0.0 34.0 34.0 34.0 34.0 34.0 0.0

Total Split (%) 20.8% 33.3% 0.0% 20.8% 33.3% 0.0% 28.3% 28.3% 28.3% 28.3% 28.3% 0.0%

Maximum Green (s) 21.0 36.0 21.0 36.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None Max None Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 18%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 8.0

Flash Dont Walk (s) 10.0



Lanes, Volumes, Timings Project First Light - Taunton

34: Dean Street (Route 44) & Longmeadow Road Build (2022) Alternative A - Mitigated PM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 106

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 6.4 36.2 21.1 59.3 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.06 0.35 0.20 0.57 0.29 0.29 0.29 0.29 0.29

v/c Ratio 0.12 0.93 1.22 0.63 0.45 0.62 0.61 1.10 0.75

Control Delay 50.8 46.3 158.7 18.6 55.1 38.8 22.2 139.7 42.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 50.8 46.3 158.7 18.6 55.1 38.8 22.2 139.7 42.9

LOS D D F B E D C F D

Approach Delay 46.3 54.2 31.4 69.4

Approach LOS D D C E

Queue Length 50th (ft) 7 350 ~328 228 17 184 98 ~118 251

Queue Length 95th (ft) 29 #658 #654 #567 #70 344 235 #301 #494

Internal Link Dist (ft) 614 703 640 396

Turn Bay Length (ft) 115 135 25 75 25

Base Capacity (vph) 345 1236 354 1997 73 550 591 153 602

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.03 0.93 1.22 0.63 0.45 0.62 0.61 1.10 0.75

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 103.2

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.22

Intersection Signal Delay: 50.3 Intersection LOS: D

Intersection Capacity Utilization 93.0% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     34: Dean Street (Route 44) & Longmeadow Road
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 881 176 397 917 248 29 302 315 149 377 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 12 11 12 12 12 12 12 12 15 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1685 3485 1728 3453 1805 1881 1615 1736 2055

Flt Permitted 0.95 1.00 0.95 1.00 0.13 1.00 1.00 0.29 1.00

Satd. Flow (perm) 1685 3485 1728 3453 252 1881 1615 525 2055

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 12 958 191 432 997 270 33 343 358 169 428 22

RTOR Reduction (vph) 0 13 0 0 13 0 0 0 121 0 1 0

Lane Group Flow (vph) 12 1136 0 432 1254 0 33 343 237 169 449 0

Heavy Vehicles (%) 0% 1% 1% 1% 1% 2% 0% 1% 0% 4% 1% 0%

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Actuated Green, G (s) 1.4 39.6 21.1 59.3 30.2 30.2 30.2 30.2 30.2

Effective Green, g (s) 1.4 39.6 21.1 59.3 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.01 0.36 0.19 0.54 0.28 0.28 0.28 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 22 1266 335 1879 70 521 447 145 569

v/s Ratio Prot 0.01 c0.33 c0.25 0.36 0.18 0.22

v/s Ratio Perm 0.13 0.15 c0.32

v/c Ratio 0.55 0.90 1.29 0.67 0.47 0.66 0.53 1.17 0.79

Uniform Delay, d1 53.5 32.8 44.0 17.8 32.8 34.8 33.4 39.4 36.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 24.9 10.2 151.0 1.9 4.9 3.0 1.2 126.1 7.1

Delay (s) 78.3 43.0 194.9 19.7 37.7 37.8 34.6 165.5 43.6

Level of Service E D F B D D C F D

Approach Delay (s) 43.3 64.2 36.3 76.9

Approach LOS D E D E

Intersection Summary

HCM Average Control Delay 55.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.08

Actuated Cycle Length (s) 109.0 Sum of lost time (s) 18.1

Intersection Capacity Utilization 93.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 554 89 13 672 21 104 98 12 15 151 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 150 0 150 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1736 1829 0 1805 1855 0 0 1815 0 0 1762 0

Flt Permitted 0.095 0.152 0.515 0.977

Satd. Flow (perm) 174 1829 0 289 1855 0 0 958 0 0 1727 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 2 3 36

Link Speed (mph) 30 30 30 30

Link Distance (ft) 682 771 671 608

Travel Time (s) 15.5 17.5 15.3 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 2% 0% 0% 2% 0% 3% 0% 0% 0% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 93 731 0 14 753 0 0 238 0 0 327 0

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 1 6 5 2 3 3

Permitted Phases 6 2 3 3

Detector Phase 1 6 5 2 3 3 3 3

Switch Phase

Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 11.0 15.0 11.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 11.0 40.0 0.0 11.0 40.0 0.0 30.0 30.0 0.0 30.0 30.0 0.0

Total Split (%) 11.1% 40.4% 0.0% 11.1% 40.4% 0.0% 30.3% 30.3% 0.0% 30.3% 30.3% 0.0%

Maximum Green (s) 6.0 35.0 6.0 35.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 6.0 6.0 3.0 6.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 6.0 6.0 3.0 6.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 18.0

Total Split (s) 18.0

Total Split (%) 18%

Maximum Green (s) 15.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 43.1 42.1 40.1 35.4 25.3 25.3

Actuated g/C Ratio 0.52 0.51 0.49 0.43 0.31 0.31

v/c Ratio 0.45 0.78 0.06 0.94 0.80 0.59

Control Delay 19.3 25.9 11.7 46.4 50.6 28.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.3 25.9 11.7 46.4 50.6 28.5

LOS B C B D D C

Approach Delay 25.2 45.8 50.6 28.5

Approach LOS C D D C

Queue Length 50th (ft) 20 242 3 352 109 123

Queue Length 95th (ft) 64 #732 15 #791 #305 258

Internal Link Dist (ft) 602 691 591 528

Turn Bay Length (ft) 150 150

Base Capacity (vph) 207 940 253 799 296 555

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.45 0.78 0.06 0.94 0.80 0.59

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 82.4

Natural Cycle: 110

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 35.8 Intersection LOS: D

Intersection Capacity Utilization 86.1% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     35: Winthrop Street & Highland Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 554 89 13 672 21 104 98 12 15 151 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.99 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.98 1.00

Satd. Flow (prot) 1736 1829 1805 1855 1815 1763

Flt Permitted 0.10 1.00 0.15 1.00 0.51 0.98

Satd. Flow (perm) 174 1829 290 1855 957 1728

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90 0.88 0.88 0.88

Adj. Flow (vph) 93 630 101 14 730 23 116 109 13 17 172 138

RTOR Reduction (vph) 0 5 0 0 1 0 0 2 0 0 26 0

Lane Group Flow (vph) 93 726 0 14 752 0 0 236 0 0 301 0

Heavy Vehicles (%) 4% 2% 0% 0% 2% 0% 3% 0% 0% 0% 1% 2%

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 1 6 5 2 3 3

Permitted Phases 6 2 3 3

Actuated Green, G (s) 46.8 42.1 39.4 38.4 25.3 25.3

Effective Green, g (s) 46.8 42.1 39.4 38.4 25.3 25.3

Actuated g/C Ratio 0.53 0.47 0.44 0.43 0.28 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 6.0 6.0 3.0 6.0 4.0 4.0

Lane Grp Cap (vph) 174 866 146 801 272 492

v/s Ratio Prot c0.03 c0.40 0.00 c0.41

v/s Ratio Perm 0.25 0.04 c0.25 0.17

v/c Ratio 0.53 0.84 0.10 0.94 0.87 0.61

Uniform Delay, d1 18.1 20.4 17.0 24.1 30.2 27.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.3 8.3 0.3 19.4 24.6 2.6

Delay (s) 25.4 28.7 17.3 43.5 54.8 30.1

Level of Service C C B D D C

Approach Delay (s) 28.4 43.0 54.8 30.1

Approach LOS C D D C

Intersection Summary

HCM Average Control Delay 36.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 88.9 Sum of lost time (s) 25.5

Intersection Capacity Utilization 86.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 135 1 10 325 497 58

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 150 150

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1770 1583 1770 1863 1863 1583

Link Speed (mph) 30 30 30

Link Distance (ft) 513 613 606

Travel Time (s) 11.7 13.9 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 153 1 11 369 565 66

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

36: Secondary Driveway & Stevens Street Build (2022) Alternative A - Mitigated PM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 115

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 135 1 10 325 497 58

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 153 1 11 369 565 66

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 613

pX, platoon unblocked 0.93

vC, conflicting volume 957 565 631

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 916 565 631

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 45 100 99

cM capacity (veh/h) 278 525 952

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 153 1 11 369 565 66

Volume Left 153 0 11 0 0 0

Volume Right 0 1 0 0 0 66

cSH 278 525 952 1700 1700 1700

Volume to Capacity 0.55 0.00 0.01 0.22 0.33 0.04

Queue Length 95th (ft) 77 0 1 0 0 0

Control Delay (s) 32.8 11.9 8.8 0.0 0.0 0.0

Lane LOS D B A

Approach Delay (s) 32.7 0.3 0.0

Approach LOS D

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 93 110 872 89 191 688

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2046 1777 3480 0 0 3527

Flt Permitted 0.950 0.989

Satd. Flow (perm) 2046 1777 3480 0 0 3527

Link Speed (mph) 30 40 40

Link Distance (ft) 489 1115 542

Travel Time (s) 11.1 19.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.96 0.96 0.97 0.97

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 2% 5% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 106 125 1001 0 0 906

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 66.7% ICU Level of Service C

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 93 110 872 89 191 688

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.96 0.96 0.97 0.97

Hourly flow rate (vph) 106 125 908 93 197 709

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1703 501 908

vC1, stage 1 conf vol 955

vC2, stage 2 conf vol 748

vCu, unblocked vol 1703 501 908

tC, single (s) 6.8 7.0 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 55 76 74

cM capacity (veh/h) 234 513 745

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 231 606 395 433 473

Volume Left 106 0 0 197 0

Volume Right 125 0 93 0 0

cSH 511 1700 1700 745 1700

Volume to Capacity 0.45 0.36 0.23 0.26 0.28

Queue Length 95th (ft) 58 0 0 27 0

Control Delay (s) 22.6 0.0 0.0 7.2 0.0

Lane LOS C A

Approach Delay (s) 22.6 0.0 3.4

Approach LOS C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 66.7% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings Project First Light - Taunton

38: 495 SB Ramp & Route 105 Build (2022) Alternative A - Mitigated PM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 118

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 305 206 123 657 666 115

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2006 1777 0 3516 3501 0

Flt Permitted 0.950 0.992

Satd. Flow (perm) 2006 1777 0 3516 3501 0

Link Speed (mph) 30 30 40

Link Distance (ft) 516 240 1115

Travel Time (s) 11.7 5.5 19.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.95 0.95 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 1% 2% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 347 234 0 821 831 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 305 206 123 657 666 115

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.95 0.95 0.94 0.94

Hourly flow rate (vph) 347 234 129 692 709 122

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1374 415 709

vC1, stage 1 conf vol 770

vC2, stage 2 conf vol 605

vCu, unblocked vol 1374 415 709

tC, single (s) 6.8 7.0 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 0 60 85

cM capacity (veh/h) 315 583 893

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 581 360 461 472 359

Volume Left 347 129 0 0 0

Volume Right 234 0 0 0 122

cSH 457 893 1700 1700 1700

Volume to Capacity 1.27 0.15 0.27 0.28 0.21

Queue Length 95th (ft) 609 13 0 0 0

Control Delay (s) 164.1 4.5 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 164.1 2.0 0.0

Approach LOS F

Intersection Summary

Average Delay 43.4

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 105 267 33 38 281 82 29 176 39 91 466 255

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1799 0 0 1814 0 0 1814 0 0 1737 0

Flt Permitted 0.732 0.938 0.885 0.928

Satd. Flow (perm) 0 1334 0 0 1711 0 0 1615 0 0 1622 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 24 17 42

Link Speed (mph) 30 30 30 30

Link Distance (ft) 548 563 860 661

Travel Time (s) 12.5 12.8 19.5 15.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.89 0.89 0.89 0.88 0.88 0.88 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 2% 3% 6% 1% 0% 0% 2% 3% 3% 5% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 460 0 0 451 0 0 277 0 0 913 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0

Total Split (%) 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0%

Maximum Green (s) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 24.5 24.5 31.3 31.3

Actuated g/C Ratio 0.38 0.38 0.49 0.49

v/c Ratio 0.89 0.67 0.35 1.12

Control Delay 39.0 20.6 12.4 90.5

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 39.0 20.6 12.4 90.5

LOS D C B F

Approach Delay 39.0 20.6 12.4 90.5

Approach LOS D C B F

Queue Length 50th (ft) 158 132 61 ~431

Queue Length 95th (ft) #301 216 122 #695

Internal Link Dist (ft) 468 483 780 581

Turn Bay Length (ft)

Base Capacity (vph) 657 850 800 816

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.70 0.53 0.35 1.12

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 63.9

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.12

Intersection Signal Delay: 53.9 Intersection LOS: D

Intersection Capacity Utilization 110.4% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     39: Route 79 & Route 18
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 105 267 33 38 281 82 29 176 39 91 466 255

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.97 0.98 0.96

Flt Protected 0.99 1.00 0.99 0.99

Satd. Flow (prot) 1799 1816 1813 1737

Flt Permitted 0.73 0.94 0.88 0.93

Satd. Flow (perm) 1333 1712 1614 1621

Peak-hour factor, PHF 0.88 0.88 0.88 0.89 0.89 0.89 0.88 0.88 0.88 0.89 0.89 0.89

Adj. Flow (vph) 119 303 38 43 316 92 33 200 44 102 524 287

RTOR Reduction (vph) 0 5 0 0 15 0 0 9 0 0 21 0

Lane Group Flow (vph) 0 455 0 0 436 0 0 268 0 0 892 0

Heavy Vehicles (%) 6% 2% 3% 6% 1% 0% 0% 2% 3% 3% 5% 3%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 24.5 24.5 31.3 31.3

Effective Green, g (s) 24.5 24.5 31.3 31.3

Actuated g/C Ratio 0.38 0.38 0.49 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 512 657 792 795

v/s Ratio Prot

v/s Ratio Perm c0.34 0.25 0.17 c0.55

v/c Ratio 0.89 0.66 0.34 1.12

Uniform Delay, d1 18.4 16.2 9.9 16.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.0 2.5 0.3 70.8

Delay (s) 35.3 18.8 10.2 87.1

Level of Service D B B F

Approach Delay (s) 35.3 18.8 10.2 87.1

Approach LOS D B B F

Intersection Summary

HCM Average Control Delay 50.9 HCM Level of Service D

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 63.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 110.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 75 3 29 22 12 3 19 339 5 4 642 128

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 16 12 10 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1692 1760 0 1618 0 0 1796 0 0 1790 0

Flt Permitted 0.954 0.971 0.997

Satd. Flow (perm) 0 1692 1760 0 1618 0 0 1796 0 0 1790 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 340 444 1082 984

Travel Time (s) 7.7 10.1 24.6 22.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.96 0.96 0.96 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 4% 5% 0% 33% 11% 5% 0% 25% 4% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 88 33 0 42 0 0 378 0 0 880 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 75 3 29 22 12 3 19 339 5 4 642 128

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.96 0.96 0.96 0.88 0.88 0.88

Hourly flow rate (vph) 85 3 33 25 14 3 20 353 5 5 730 145

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1217 1209 802 1208 1279 356 875 358

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1217 1209 802 1208 1279 356 875 358

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.5 4.2 4.3

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.6 2.3 2.4

p0 queue free % 41 98 91 82 92 99 97 100

cM capacity (veh/h) 145 179 381 138 162 624 735 1084

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 122 42 378 880

Volume Left 85 25 20 5

Volume Right 33 3 5 145

cSH 200 156 735 1084

Volume to Capacity 0.61 0.27 0.03 0.00

Queue Length 95th (ft) 86 26 2 0

Control Delay (s) 49.3 36.5 0.8 0.1

Lane LOS E E A A

Approach Delay (s) 49.3 36.5 0.8 0.1

Approach LOS E E

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 30 96 597 210 12 482

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 11 12 12 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1810 1794 1700 0 0 3387

Flt Permitted 0.950 0.999

Satd. Flow (perm) 1810 1794 1700 0 0 3387

Link Speed (mph) 30 30 30

Link Distance (ft) 562 921 599

Travel Time (s) 12.8 20.9 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.96 0.96 0.98 0.98

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 2% 4% 5% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 109 841 0 0 504

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 30 96 597 210 12 482

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.96 0.96 0.98 0.98

Hourly flow rate (vph) 34 109 622 219 12 492

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1002 731 622

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1002 731 622

tC, single (s) 7.1 6.9 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 84 70 99

cM capacity (veh/h) 218 364 969

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 143 841 176 328

Volume Left 34 0 12 0

Volume Right 109 219 0 0

cSH 478 1700 969 1700

Volume to Capacity 0.30 0.49 0.01 0.19

Queue Length 95th (ft) 31 0 1 0

Control Delay (s) 20.4 0.0 0.7 0.0

Lane LOS C A

Approach Delay (s) 20.4 0.0 0.3

Approach LOS C

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 237 483 69 570 380 132

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 11 11 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1967 1777 0 1771 1783 1561

Flt Permitted 0.950 0.995

Satd. Flow (perm) 1967 1777 0 1771 1783 1561

Link Speed (mph) 30 30 30

Link Distance (ft) 595 770 921

Travel Time (s) 13.5 17.5 20.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.90 0.90 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 3% 5% 3% 3% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 269 549 0 710 432 150

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 237 483 69 570 380 132

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.90 0.90 0.88 0.88

Hourly flow rate (vph) 269 549 77 633 432 150

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1218 432 432

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1218 432 432

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 12 93

cM capacity (veh/h) 184 622 1112

Direction, Lane # EB 1 NB 1 SB 1 SB 2

Volume Total 818 710 432 150

Volume Left 269 77 0 0

Volume Right 549 0 0 150

cSH 406 1112 1700 1700

Volume to Capacity 2.02 0.07 0.25 0.09

Queue Length 95th (ft) 1424 6 0 0

Control Delay (s) 488.4 1.7 0.0 0.0

Lane LOS F A

Approach Delay (s) 488.4 1.7 0.0

Approach LOS F

Intersection Summary

Average Delay 190.0

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 70 1189 755 600 1 176

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 13 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1898 1763 0 2046 1777

Flt Permitted 0.997 0.950

Satd. Flow (perm) 0 1898 1763 0 2046 1777

Link Speed (mph) 50 50 30

Link Distance (ft) 833 581 538

Travel Time (s) 11.4 7.9 12.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 3% 2% 8% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1353 1473 0 1 200

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 129.8% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 70 1189 755 600 1 176

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 75 1278 821 652 1 200

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 821 2576 1147

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 821 2576 1147

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 91 96 17

cM capacity (veh/h) 795 26 241

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 1354 1473 201

Volume Left 75 0 1

Volume Right 0 652 200

cSH 795 1700 243

Volume to Capacity 0.09 0.87 0.83

Queue Length 95th (ft) 8 0 162

Control Delay (s) 4.2 0.0 65.9

Lane LOS A F

Approach Delay (s) 4.2 0.0 65.9

Approach LOS F

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 129.8% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 695 363 16 915 47 564

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 13 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1836 0 0 1924 1986 1743

Flt Permitted 0.999 0.950

Satd. Flow (perm) 1836 0 0 1924 1986 1743

Link Speed (mph) 50 50 30

Link Distance (ft) 690 833 502

Travel Time (s) 9.4 11.4 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.97 0.97 0.93 0.93

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 0% 2% 3% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 1137 0 0 959 51 606

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 100.3% ICU Level of Service G

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 695 363 16 915 47 564

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.97 0.97 0.93 0.93

Hourly flow rate (vph) 747 390 16 943 51 606

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 747 1919 942

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 747 1919 942

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 30 0

cM capacity (veh/h) 870 72 315

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 1138 960 657

Volume Left 0 16 51

Volume Right 390 0 606

cSH 1700 870 328

Volume to Capacity 0.67 0.02 2.00

Queue Length 95th (ft) 0 1 1161

Control Delay (s) 0.0 0.5 488.9

Lane LOS A F

Approach Delay (s) 0.0 0.5 488.9

Approach LOS F

Intersection Summary

Average Delay 116.8

Intersection Capacity Utilization 100.3% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 1040 22 13 904 18 8 2 15 30 2 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 13 12 12 12 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1855 0 0 1918 0 0 1647 0 0 1554 0

Flt Permitted 0.997 0.999 0.984 0.990

Satd. Flow (perm) 0 1855 0 0 1918 0 0 1647 0 0 1554 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 547 743 379 337

Travel Time (s) 9.3 12.7 8.6 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 13% 0% 0% 4% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1259 0 0 1017 0 0 28 0 0 177 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 115.6% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 71 1040 22 13 904 18 8 2 15 30 2 124

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 79 1156 24 14 983 20 9 2 17 34 2 141

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1002 1180 2488 2356 1168 2364 2358 992

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1002 1180 2488 2356 1168 2364 2358 992

tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 89 98 0 93 93 0 93 53

cM capacity (veh/h) 699 599 8 31 238 19 31 301

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 1259 1016 28 177

Volume Left 79 14 9 34

Volume Right 24 20 17 141

cSH 699 599 23 76

Volume to Capacity 0.11 0.02 1.25 2.34

Queue Length 95th (ft) 9 2 91 417

Control Delay (s) 4.4 0.8 520.3 728.1

Lane LOS A A F F

Approach Delay (s) 4.4 0.8 520.3 728.1

Approach LOS F F

Intersection Summary

Average Delay 60.5

Intersection Capacity Utilization 115.6% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 29 1035 106 46 1019 54 71 31 39 52 41 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 14 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1902 0 0 1905 0 0 1674 0 0 1879 0

Flt Permitted 0.955 0.914 0.686 0.822

Satd. Flow (perm) 0 1819 0 0 1745 0 0 1178 0 0 1571 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 8 21 33

Link Speed (mph) 40 40 30 30

Link Distance (ft) 573 780 392 509

Travel Time (s) 9.8 13.3 8.9 11.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.94 0.93 0.93 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 1% 5% 2% 2% 6% 0% 0% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1245 0 0 1203 0 0 160 0 0 168 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Split (%) 75.0% 75.0% 0.0% 75.0% 75.0% 0.0% 25.0% 25.0% 0.0% 25.0% 25.0% 0.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 16.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max None None None None

Walk Time (s)

Flash Dont Walk (s)



Lanes, Volumes, Timings Project First Light - Taunton

47: Route 44 & Church Street Build (2022) Alternative A - Mitigated PM Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 136

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 56.1 56.1 12.9 12.9

Actuated g/C Ratio 0.73 0.73 0.17 0.17

v/c Ratio 0.94 0.95 0.74 0.58

Control Delay 25.6 27.4 47.8 31.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 25.6 27.4 47.8 31.7

LOS C C D C

Approach Delay 25.6 27.4 47.8 31.7

Approach LOS C C D C

Queue Length 50th (ft) 435 430 64 60

Queue Length 95th (ft) #882 #865 #137 116

Internal Link Dist (ft) 493 700 312 429

Turn Bay Length (ft)

Base Capacity (vph) 1329 1273 261 353

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.94 0.95 0.61 0.48

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 77

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 28.0 Intersection LOS: C

Intersection Capacity Utilization 97.7% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     47: Route 44 & Church Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 29 1035 106 46 1019 54 71 31 39 52 41 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 13 12 12 13 12 12 11 12 12 14 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.99 0.96 0.95

Flt Protected 1.00 1.00 0.98 0.98

Satd. Flow (prot) 1902 1906 1674 1879

Flt Permitted 0.96 0.91 0.69 0.82

Satd. Flow (perm) 1818 1745 1177 1572

Peak-hour factor, PHF 0.94 0.94 0.94 0.93 0.93 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 31 1101 113 49 1096 58 81 35 44 59 47 62

RTOR Reduction (vph) 0 4 0 0 2 0 0 17 0 0 27 0

Lane Group Flow (vph) 0 1241 0 0 1201 0 0 143 0 0 141 0

Heavy Vehicles (%) 0% 2% 1% 5% 2% 2% 6% 0% 0% 0% 0% 2%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 56.1 56.1 12.9 12.9

Effective Green, g (s) 56.1 56.1 12.9 12.9

Actuated g/C Ratio 0.73 0.73 0.17 0.17

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1325 1271 197 263

v/s Ratio Prot

v/s Ratio Perm 0.68 c0.69 c0.12 0.09

v/c Ratio 0.94 0.94 0.72 0.53

Uniform Delay, d1 8.9 9.1 30.4 29.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.6 15.1 12.4 2.1

Delay (s) 22.5 24.2 42.7 31.4

Level of Service C C D C

Approach Delay (s) 22.5 24.2 42.7 31.4

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 24.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 77.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 97.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 53 1128 64 36 1045 31 15 3 30 3 0 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 16 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 130 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1965 1794 0 1912 0 0 1517 0 0 1608 0

Flt Permitted 0.998 0.998 0.985 0.997

Satd. Flow (perm) 0 1965 1794 0 1912 0 0 1517 0 0 1608 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 821 790 522 477

Travel Time (s) 14.0 13.5 11.9 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.98 0.98 0.98 0.96 0.96 0.96 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 2% 3% 2% 3% 7% 0% 11% 0% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1205 65 0 1159 0 0 54 0 0 48 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 100.3% ICU Level of Service G

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 53 1128 64 36 1045 31 15 3 30 3 0 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.98 0.98 0.98 0.96 0.96 0.96 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 54 1151 65 38 1089 32 17 3 34 3 0 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1121 1216 2484 2455 1151 2475 2504 1105

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1121 1216 2484 2455 1151 2475 2504 1105

tC, single (s) 4.1 4.1 7.2 6.5 6.3 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.4 3.5 4.0 3.3

p0 queue free % 91 93 0 87 85 76 100 82

cM capacity (veh/h) 623 570 14 27 231 14 25 255

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 1205 65 1158 55 49

Volume Left 54 0 38 17 3

Volume Right 0 65 32 34 45

cSH 623 1700 570 37 116

Volume to Capacity 0.09 0.04 0.07 1.49 0.42

Queue Length 95th (ft) 7 0 5 144 45

Control Delay (s) 3.4 0.0 2.6 491.8 56.6

Lane LOS A A F F

Approach Delay (s) 3.2 2.6 491.8 56.6

Approach LOS F F

Intersection Summary

Average Delay 14.5

Intersection Capacity Utilization 100.3% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 1232 385 46 1640 167 290 115 65 174 155 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 10 11 11 11 12 13 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 100 0 175 200 0 175 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3531 1492 0 3420 1546 1787 1846 0 1787 1738 0

Flt Permitted 0.484 0.728 0.201 0.634

Satd. Flow (perm) 0 1714 1492 0 2492 1546 378 1846 0 1193 1738 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 172 97 23 30

Link Speed (mph) 30 30 30 30

Link Distance (ft) 805 1061 855 763

Travel Time (s) 18.3 24.1 19.4 17.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.96 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 1% 0% 2% 1% 1% 1% 0% 1% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1436 418 0 1853 184 315 196 0 189 289 0

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 7 4 4 8 8 1 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 8.0 8.0 6.0 6.0 8.0 6.0 8.0

Minimum Split (s) 12.0 14.0 14.0 14.0 14.0 12.0 12.0 14.0 12.0 14.0

Total Split (s) 12.0 68.0 68.0 56.0 56.0 14.0 20.0 38.0 0.0 14.0 32.0 0.0

Total Split (%) 10.0% 56.7% 56.7% 46.7% 46.7% 11.7% 16.7% 31.7% 0.0% 11.7% 26.7% 0.0%

Maximum Green (s) 6.0 62.0 62.0 50.0 50.0 8.0 14.0 32.0 8.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.1 62.1 50.1 64.1 41.5 27.5 29.5 21.5

Actuated g/C Ratio 0.54 0.54 0.43 0.55 0.36 0.24 0.26 0.19

v/c Ratio 1.41 0.47 1.72 0.20 1.03 0.43 0.55 0.83

Control Delay 217.2 11.8 352.3 7.2 90.4 35.6 35.6 60.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 217.2 11.8 352.3 7.2 90.4 35.6 35.6 60.9

LOS F B F A F D D E

Approach Delay 170.9 321.1 69.4 50.9

Approach LOS F F E D

Queue Length 50th (ft) ~711 106 ~1090 30 ~188 109 100 188

Queue Length 95th (ft) #942 199 #1270 70 #360 179 158 290

Internal Link Dist (ft) 725 981 775 683

Turn Bay Length (ft) 100 175 200 175

Base Capacity (vph) 1015 881 1079 900 306 528 346 415

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.41 0.47 1.72 0.20 1.03 0.37 0.55 0.70

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 115.6

Natural Cycle: 130

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.72

Intersection Signal Delay: 211.2 Intersection LOS: F

Intersection Capacity Utilization 134.7% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     49: Route 44 & Orchard Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 1232 385 46 1640 167 290 115 65 174 155 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 11 11 11 12 13 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.95 1.00 0.93

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3530 1492 3418 1546 1787 1845 1787 1737

Flt Permitted 0.48 1.00 0.73 1.00 0.20 1.00 0.63 1.00

Satd. Flow (perm) 1714 1492 2491 1546 379 1845 1194 1737

Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.96 0.92

Adj. Flow (vph) 97 1339 418 51 1802 184 315 125 71 189 161 128

RTOR Reduction (vph) 0 0 80 0 0 48 0 18 0 0 24 0

Lane Group Flow (vph) 0 1436 338 0 1853 136 315 178 0 189 265 0

Heavy Vehicles (%) 1% 2% 1% 0% 2% 1% 1% 1% 0% 1% 3% 1%

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 62.1 62.1 50.1 58.1 41.5 27.5 29.5 21.5

Effective Green, g (s) 62.1 62.1 50.1 58.1 41.5 27.5 29.5 21.5

Actuated g/C Ratio 0.54 0.54 0.43 0.50 0.36 0.24 0.26 0.19

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1015 801 1080 857 307 439 346 323

v/s Ratio Prot c0.07 0.01 c0.12 0.10 0.04 0.15

v/s Ratio Perm 0.69 0.23 c0.74 0.08 c0.24 0.10

v/c Ratio 1.41 0.42 1.72 0.16 1.03 0.41 0.55 0.82

Uniform Delay, d1 26.7 16.0 32.8 15.5 32.1 37.2 36.0 45.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 192.5 1.6 326.0 0.1 58.2 0.6 1.8 14.9

Delay (s) 219.3 17.6 358.8 15.6 90.3 37.8 37.7 60.0

Level of Service F B F B F D D E

Approach Delay (s) 173.8 327.8 70.2 51.2

Approach LOS F F E D

Intersection Summary

HCM Average Control Delay 215.2 HCM Level of Service F

HCM Volume to Capacity ratio 1.40

Actuated Cycle Length (s) 115.6 Sum of lost time (s) 18.0

Intersection Capacity Utilization 134.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 252 1 82 225 817 0 0 1151 321

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16 10 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 150 210 0 0 0

Storage Lanes 0 0 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 0 0 2012 1695 1652 3505 0 0 3441 0

Flt Permitted 0.953 0.950

Satd. Flow (perm) 0 0 0 0 2012 1695 1652 3505 0 0 3441 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 93 51

Link Speed (mph) 30 30 40 40

Link Distance (ft) 665 690 712 1771

Travel Time (s) 15.1 15.7 12.1 30.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 2% 0% 8% 2% 3% 0% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 287 93 253 918 0 0 1654 0

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 8.0

Minimum Split (s) 21.0 21.0 11.0 21.0 21.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 20.0 55.0 0.0 0.0 35.0 0.0

Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 0.0% 25.0% 68.8% 0.0% 0.0% 43.8% 0.0%

Maximum Green (s) 20.0 20.0 15.0 50.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 16.1 80.0 15.5 53.9 33.4

Actuated g/C Ratio 0.20 1.00 0.19 0.67 0.42

v/c Ratio 0.71 0.05 0.79 0.39 1.13

Control Delay 39.4 0.1 42.3 4.4 92.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 39.4 0.1 42.3 4.4 92.4

LOS D A D A F

Approach Delay 29.8 12.6 92.4

Approach LOS C B F

Queue Length 50th (ft) 134 0 123 97 ~546

Queue Length 95th (ft) 197 0 m#226 148 #671

Internal Link Dist (ft) 585 610 632 1691

Turn Bay Length (ft) 150 210

Base Capacity (vph) 503 1695 333 2362 1465

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.57 0.05 0.76 0.39 1.13

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 55.8 Intersection LOS: E

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     50: 495 NB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 252 1 82 225 817 0 0 1151 321

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16 10 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2011 1695 1652 3505 3442

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2011 1695 1652 3505 3442

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 0 0 0 286 1 93 253 918 0 0 1293 361

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 30 0

Lane Group Flow (vph) 0 0 0 0 287 93 253 918 0 0 1624 0

Heavy Vehicles (%) 0% 0% 0% 2% 0% 8% 2% 3% 0% 0% 1% 3%

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Actuated Green, G (s) 16.1 80.0 15.5 53.9 33.4

Effective Green, g (s) 16.1 80.0 15.5 53.9 33.4

Actuated g/C Ratio 0.20 1.00 0.19 0.67 0.42

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 405 1695 320 2361 1437

v/s Ratio Prot c0.14 c0.15 0.26 c0.47

v/s Ratio Perm 0.05

v/c Ratio 0.71 0.05 0.79 0.39 1.13

Uniform Delay, d1 29.8 0.0 30.7 5.8 23.3

Progression Factor 1.00 1.00 0.85 0.63 1.00

Incremental Delay, d2 5.6 0.1 9.9 0.4 68.0

Delay (s) 35.4 0.1 36.2 4.0 91.3

Level of Service D A D A F

Approach Delay (s) 0.0 26.7 11.0 91.3

Approach LOS A C B F

Intersection Summary

HCM Average Control Delay 54.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 329 0 409 0 0 0 0 713 204 132 1271 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 16 12 12 12 12 12 12 10 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 200 0

Storage Lanes 0 1 0 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1930 1812 0 0 0 0 3422 0 1620 3574 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 1930 1812 0 0 0 0 3422 0 1620 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 373 63

Link Speed (mph) 30 30 40 40

Link Distance (ft) 680 686 1368 712

Travel Time (s) 15.5 15.6 23.3 12.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.92 0.88 0.92 0.92 0.92 0.92 0.94 0.94 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 0% 1% 0% 0% 0% 0% 2% 2% 4% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 374 465 0 0 0 0 976 0 145 1397 0

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Detector Phase 4 4 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 21.0 21.0 21.0 9.0 21.0

Total Split (s) 25.0 25.0 0.0 0.0 0.0 0.0 0.0 43.0 0.0 12.0 55.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 15.0% 68.8% 0.0%

Maximum Green (s) 20.0 20.0 38.0 7.0 50.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 18.5 80.0 38.0 8.5 51.5

Actuated g/C Ratio 0.23 1.00 0.48 0.11 0.64

v/c Ratio 0.84 0.26 0.59 0.85 0.61

Control Delay 46.7 0.3 16.0 45.0 7.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 46.7 0.3 16.0 45.0 7.5

LOS D A B D A

Approach Delay 21.0 16.0 11.0

Approach LOS C B B

Queue Length 50th (ft) 174 0 165 ~68 278

Queue Length 95th (ft) #303 0 225 m#74 m197

Internal Link Dist (ft) 600 606 1288 632

Turn Bay Length (ft) 150 200

Base Capacity (vph) 483 1812 1659 171 2299

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.77 0.26 0.59 0.85 0.61

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 34 (43%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 15.0 Intersection LOS: B

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: 495 SB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 329 0 409 0 0 0 0 713 204 132 1271 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 16 12 12 12 12 12 12 10 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1930 1812 3421 1620 3574

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1930 1812 3421 1620 3574

Peak-hour factor, PHF 0.88 0.92 0.88 0.92 0.92 0.92 0.92 0.94 0.94 0.91 0.91 0.91

Adj. Flow (vph) 374 0 465 0 0 0 0 759 217 145 1397 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 33 0 0 0 0

Lane Group Flow (vph) 0 374 465 0 0 0 0 943 0 145 1397 0

Heavy Vehicles (%) 6% 0% 1% 0% 0% 0% 0% 2% 2% 4% 1% 0%

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 18.5 80.0 38.0 8.5 51.5

Effective Green, g (s) 18.5 80.0 38.0 8.5 51.5

Actuated g/C Ratio 0.23 1.00 0.48 0.11 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 446 1812 1625 172 2301

v/s Ratio Prot 0.28 c0.09 c0.39

v/s Ratio Perm 0.19 0.26

v/c Ratio 0.84 0.26 0.58 0.84 0.61

Uniform Delay, d1 29.3 0.0 15.2 35.1 8.3

Progression Factor 1.00 1.00 1.00 0.98 0.83

Incremental Delay, d2 13.0 0.3 1.5 3.6 0.1

Delay (s) 42.3 0.3 16.7 38.0 7.1

Level of Service D A B D A

Approach Delay (s) 19.0 0.0 16.7 10.0

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 763 100 206 981 61 706

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 125 0 0 250

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1863 1615 0 3463 2006 1777

Flt Permitted 0.638 0.950

Satd. Flow (perm) 1863 1615 0 2230 2006 1777

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 35 558

Link Speed (mph) 40 40 30

Link Distance (ft) 1056 1116 739

Travel Time (s) 18.0 19.0 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.97 0.97 0.96 0.96 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 4% 2% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 787 103 0 1237 66 767

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 13.0 21.0 24.0

Total Split (s) 40.0 0.0 15.0 55.0 25.0 0.0

Total Split (%) 50.0% 0.0% 18.8% 68.8% 31.3% 0.0%

Maximum Green (s) 35.0 10.0 50.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max None C-Max None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBT EBR WBL WBT NBL NBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 64.8 80.0 64.8 8.8 80.0

Actuated g/C Ratio 0.81 1.00 0.81 0.11 1.00

v/c Ratio 0.52 0.06 0.68 0.30 0.43

Control Delay 4.0 0.1 7.2 36.2 0.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 4.0 0.1 7.2 36.2 0.8

LOS A A A D A

Approach Delay 3.6 7.2 3.6

Approach LOS A A A

Queue Length 50th (ft) 210 0 122 31 0

Queue Length 95th (ft) 54 m0 228 66 0

Internal Link Dist (ft) 976 1036 659

Turn Bay Length (ft) 125 250

Base Capacity (vph) 1510 1615 1807 502 1777

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.52 0.06 0.68 0.13 0.43

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 32 (40%), Referenced to phase 4:EBT and 8:WBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 5.1 Intersection LOS: A

Intersection Capacity Utilization 92.4% ICU Level of Service F

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     52: Route 104 & Route 24 NB Ramp
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 763 100 206 981 61 706

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 4.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1863 1615 3464 2006 1777

Flt Permitted 1.00 1.00 0.64 0.95 1.00

Satd. Flow (perm) 1863 1615 2231 2006 1777

Peak-hour factor, PHF 0.97 0.97 0.96 0.96 0.92 0.92

Adj. Flow (vph) 787 103 215 1022 66 767

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 787 103 0 1237 66 767

Heavy Vehicles (%) 2% 0% 0% 4% 2% 3%

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Actuated Green, G (s) 62.8 80.0 62.8 7.2 80.0

Effective Green, g (s) 62.8 80.0 62.8 7.2 80.0

Actuated g/C Ratio 0.78 1.00 0.78 0.09 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1462 1615 1751 181 1777

v/s Ratio Prot 0.42 0.03

v/s Ratio Perm 0.06 c0.55 c0.43

v/c Ratio 0.54 0.06 0.71 0.36 0.43

Uniform Delay, d1 3.2 0.0 4.2 34.2 0.0

Progression Factor 0.82 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.1 1.3 1.3 0.8

Delay (s) 3.6 0.1 5.5 35.5 0.8

Level of Service A A A D A

Approach Delay (s) 3.2 5.5 3.5

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 4.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 92.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Lane Configurations

Volume (vph) 54 429 386 655 434 313

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 200

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1868 1881 1553 1967 1812

Flt Permitted 0.916 0.950

Satd. Flow (perm) 0 1721 1881 1553 1967 1812

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 697 292

Link Speed (mph) 40 40 30

Link Distance (ft) 769 1056 605

Travel Time (s) 13.1 18.0 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.94 0.94 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 1% 4% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 530 411 697 472 340

Turn Type Perm Free Free

Protected Phases 4 8 6 9

Permitted Phases 4 Free Free

Detector Phase 4 4 8 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 20.0

Total Split (s) 35.0 35.0 35.0 0.0 25.0 0.0 20.0

Total Split (%) 43.8% 43.8% 43.8% 0.0% 31.3% 0.0% 25%

Maximum Green (s) 30.0 30.0 30.0 20.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max C-Max None None

Walk Time (s) 5.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s) 42.1 42.1 80.0 24.1 80.0

Actuated g/C Ratio 0.53 0.53 1.00 0.30 1.00

v/c Ratio 0.58 0.42 0.45 0.80 0.19

Control Delay 18.9 13.4 0.7 38.1 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 18.9 13.4 0.7 38.1 0.2

LOS B B A D A

Approach Delay 18.9 5.4 22.3

Approach LOS B A C

Queue Length 50th (ft) 161 93 0 206 0

Queue Length 95th (ft) #405 211 0 #404 0

Internal Link Dist (ft) 689 976 525

Turn Bay Length (ft) 200

Base Capacity (vph) 906 990 1553 592 1812

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.58 0.42 0.45 0.80 0.19

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 25 (31%), Referenced to phase 4:EBTL and 8:WBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 13.9 Intersection LOS: B

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     53: Route 104 & Route 24 SB Ramp
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 54 429 386 655 434 313

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 5.0 4.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.99 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1869 1881 1553 1967 1812

Flt Permitted 0.92 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1721 1881 1553 1967 1812

Peak-hour factor, PHF 0.91 0.91 0.94 0.94 0.92 0.92

Adj. Flow (vph) 59 471 411 697 472 340

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 530 411 697 472 340

Heavy Vehicles (%) 2% 1% 1% 4% 4% 1%

Turn Type Perm Free Free

Protected Phases 4 8 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 38.1 38.1 80.0 24.1 80.0

Effective Green, g (s) 38.1 38.1 80.0 24.1 80.0

Actuated g/C Ratio 0.48 0.48 1.00 0.30 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 820 896 1553 593 1812

v/s Ratio Prot 0.22 c0.24

v/s Ratio Perm c0.31 c0.45 0.19

v/c Ratio 0.65 0.46 0.45 0.80 0.19

Uniform Delay, d1 15.9 14.0 0.0 25.7 0.0

Progression Factor 1.00 0.91 1.00 1.00 1.00

Incremental Delay, d2 3.9 1.3 0.7 7.3 0.2

Delay (s) 19.8 14.1 0.7 33.0 0.2

Level of Service B B A C A

Approach Delay (s) 19.8 5.7 19.3

Approach LOS B A B

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 208 171 58 127 40 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 15 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1934 0 0 2018 2046 1777

Flt Permitted 0.985 0.950

Satd. Flow (perm) 1934 0 0 2018 2046 1777

Link Speed (mph) 35 35 30

Link Distance (ft) 1432 769 456

Travel Time (s) 27.9 15.0 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 2% 2% 0% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 430 0 0 210 45 43

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 44.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 208 171 58 127 40 38

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 236 194 66 144 45 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 236 610 334

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 236 610 334

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 95 90 94

cM capacity (veh/h) 1331 438 706

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 431 210 89

Volume Left 0 66 45

Volume Right 194 0 43

cSH 1700 1331 855

Volume to Capacity 0.25 0.05 0.10

Queue Length 95th (ft) 0 4 9

Control Delay (s) 0.0 2.8 12.3

Lane LOS A B

Approach Delay (s) 0.0 2.8 12.3

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 44.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 47 281 142 25 98 361

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 15 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 2049 2031 0 1986 1812

Flt Permitted 0.993 0.950

Satd. Flow (perm) 0 2049 2031 0 1986 1812

Link Speed (mph) 35 35 30

Link Distance (ft) 663 1432 367

Travel Time (s) 12.9 27.9 8.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 1% 0% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 372 189 0 107 392

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 47 281 142 25 98 361

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.92 0.92

Hourly flow rate (vph) 53 319 161 28 107 392

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 161 602 176

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 161 602 176

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 76 55

cM capacity (veh/h) 1412 444 870

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 373 190 499

Volume Left 53 0 107

Volume Right 0 28 392

cSH 1412 1700 1107

Volume to Capacity 0.04 0.11 0.45

Queue Length 95th (ft) 3 0 60

Control Delay (s) 1.4 0.0 13.2

Lane LOS A B

Approach Delay (s) 1.4 0.0 13.2

Approach LOS B

Intersection Summary

Average Delay 6.7

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 0 773 243 432

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 0 6408 1863 1583

Flt Permitted

Satd. Flow (perm) 0 0 0 6408 1863 1583

Link Speed (mph) 30 30 30

Link Distance (ft) 568 255 344

Travel Time (s) 12.9 5.8 7.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 840 264 470

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 773 243 432

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 840 264 470

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 255 344

pX, platoon unblocked

vC, conflicting volume 474 264 734

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 474 264 734

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 519 734 867

Direction, Lane # NB 1 NB 2 NB 3 NB 4 SB 1 SB 2

Volume Total 210 210 210 210 264 470

Volume Left 0 0 0 0 0 0

Volume Right 0 0 0 0 0 470

cSH 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.12 0.12 0.12 0.12 0.16 0.28

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS

Approach Delay (s) 0.0 0.0

Approach LOS

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 345 73 47 0 0 489 39 92 0 118 80 684

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3378 0 0 0 1826 0 3556 0 0 3464 1599

Flt Permitted 0.964 0.829 0.743

Satd. Flow (perm) 0 3378 0 0 0 1826 0 2993 0 0 2651 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 628 777

Link Speed (mph) 30 35 40 40

Link Distance (ft) 352 379 503 527

Travel Time (s) 8.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.88 0.88 0.88 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 0% 2% 0% 0% 0% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 528 0 0 0 556 0 149 0 0 225 777

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.6 30.6 10.6 10.6 10.6

Actuated g/C Ratio 0.31 1.00 0.35 0.35 0.35

v/c Ratio 0.50 0.30 0.14 0.24 0.73

Control Delay 10.8 0.4 7.1 7.8 5.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.8 0.4 7.1 7.8 5.6

LOS B A A A A

Approach Delay 10.8 7.1 6.1

Approach LOS B A A

Queue Length 50th (ft) 26 0 6 11 0

Queue Length 95th (ft) 86 0 21 30 40

Internal Link Dist (ft) 272 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 2998 1826 2993 2651 1599

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.18 0.30 0.05 0.08 0.49

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 30.6

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 5.9 Intersection LOS: A

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 345 73 47 0 0 489 39 92 0 118 80 684

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.98 0.86 1.00 1.00 0.85

Flt Protected 0.96 1.00 0.99 0.97 1.00

Satd. Flow (prot) 3378 1826 3557 3464 1599

Flt Permitted 0.96 1.00 0.83 0.74 1.00

Satd. Flow (perm) 3378 1826 2993 2650 1599

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.88 0.88 0.88 0.92 0.88 0.88 0.88

Adj. Flow (vph) 392 83 53 0 0 556 44 105 0 134 91 777

RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 504

Lane Group Flow (vph) 0 518 0 0 0 556 0 149 0 0 225 273

Heavy Vehicles (%) 2% 0% 0% 0% 0% 2% 0% 0% 0% 2% 0% 1%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 9.6 30.2 10.6 10.6 10.6

Effective Green, g (s) 9.6 30.2 10.6 10.6 10.6

Actuated g/C Ratio 0.32 1.00 0.35 0.35 0.35

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1074 1826 1051 930 561

v/s Ratio Prot

v/s Ratio Perm 0.15 0.30 0.05 0.08 c0.17

v/c Ratio 0.48 0.30 0.14 0.24 0.49

Uniform Delay, d1 8.3 0.0 6.7 7.0 7.7

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.0 0.0 0.2

Delay (s) 8.4 0.4 6.7 7.0 7.9

Level of Service A A A A A

Approach Delay (s) 8.4 0.4 6.7 7.7

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 30.2 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 114 7 21 109 120 0 580 343 0 166 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3507 0 1805 1900 1830 0 4818 0 0 1789 0

Flt Permitted 0.782 0.596

Satd. Flow (perm) 0 2792 0 1132 1900 1830 0 4818 0 0 1789 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 136 237 37

Link Speed (mph) 30 30 30 30

Link Distance (ft) 515 429 432 255

Travel Time (s) 11.7 9.8 9.8 5.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.91 0.91 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 221 0 24 124 136 0 1014 0 0 264 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 15.0 15.0 0.0 15.0 15.0 15.0 50.0 50.0 0.0 0.0 50.0 0.0

Total Split (%) 16.7% 16.7% 0.0% 16.7% 16.7% 16.7% 55.6% 55.6% 0.0% 0.0% 55.6% 0.0%

Maximum Green (s) 10.0 10.0 10.0 10.0 10.0 45.0 45.0 45.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None C-Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 25.0

Total Split (s) 25.0

Total Split (%) 28%

Maximum Green (s) 22.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 15.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 12.5 12.5 12.5 12.5 67.5 67.5

Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.75 0.75

v/c Ratio 0.57 0.15 0.47 0.37 0.28 0.20

Control Delay 41.1 35.0 41.0 9.1 3.0 3.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 41.1 35.0 41.0 9.1 3.0 3.3

LOS D C D A A A

Approach Delay 41.1 25.2 3.0 3.3

Approach LOS D C A A

Queue Length 50th (ft) 61 12 66 0 39 27

Queue Length 95th (ft) 92 33 112 45 62 76

Internal Link Dist (ft) 435 349 352 175

Turn Bay Length (ft) 260 200

Base Capacity (vph) 398 160 269 376 3672 1351

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.56 0.15 0.46 0.36 0.28 0.20

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Green

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.57

Intersection Signal Delay: 11.3 Intersection LOS: B

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 114 7 21 109 120 0 580 343 0 166 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.91 1.00

Frt 0.99 1.00 1.00 0.85 0.94 0.96

Flt Protected 0.98 0.95 1.00 1.00 1.00 1.00

Satd. Flow (prot) 3504 1805 1900 1830 4819 1789

Flt Permitted 0.78 0.60 1.00 1.00 1.00 1.00

Satd. Flow (perm) 2790 1133 1900 1830 4819 1789

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.91 0.91 0.92 0.92 0.92

Adj. Flow (vph) 83 130 8 24 124 136 0 637 377 0 180 84

RTOR Reduction (vph) 0 3 0 0 0 117 0 59 0 0 9 0

Lane Group Flow (vph) 0 218 0 24 124 19 0 955 0 0 255 0

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 12.5 12.5 12.5 12.5 67.5 67.5

Effective Green, g (s) 12.5 12.5 12.5 12.5 67.5 67.5

Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.75 0.75

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 388 157 264 254 3614 1342

v/s Ratio Prot 0.07 c0.20 0.14

v/s Ratio Perm c0.08 0.02 0.01

v/c Ratio 0.56 0.15 0.47 0.07 0.26 0.19

Uniform Delay, d1 36.2 34.1 35.7 33.7 3.5 3.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.94

Incremental Delay, d2 1.9 0.5 1.3 0.1 0.2 0.3

Delay (s) 38.1 34.5 37.0 33.8 3.7 3.4

Level of Service D C D C A A

Approach Delay (s) 38.1 35.3 3.7 3.4

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 411 67 1 16 458 244 69 19 196 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 200 0

Storage Lanes 0 2 1 0 2 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 2842 1805 1630 0 3502 1900 1429 1745 1881 1615

Flt Permitted 0.950 0.950 0.950

Satd. Flow (perm) 0 0 2842 1805 1630 0 3502 1900 1429 1745 1881 1615

Right Turn on Red No Yes Yes Yes

Satd. Flow (RTOR) 17 74 31

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 344 597

Travel Time (s) 7.4 10.8 7.8 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 13% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 467 73 18 0 492 262 74 22 223 31

Turn Type Over Split Prot Free Prot Perm

Protected Phases 5 4 4 5 2 1 6

Permitted Phases Free 6

Detector Phase 5 4 4 5 2 1 6 6

Switch Phase

Minimum Initial (s) 6.0 10.0 10.0 6.0 10.0 6.0 10.0 10.0

Minimum Split (s) 11.0 32.0 32.0 11.0 27.0 11.0 27.0 27.0

Total Split (s) 0.0 0.0 28.0 32.0 32.0 0.0 28.0 46.0 0.0 12.0 30.0 30.0

Total Split (%) 0.0% 0.0% 31.1% 35.6% 35.6% 0.0% 31.1% 51.1% 0.0% 13.3% 33.3% 33.3%

Maximum Green (s) 23.0 27.0 27.0 23.0 41.0 7.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None C-Max None C-Max C-Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 20.0 20.0 15.0 15.0 15.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 19.4 10.5 10.5 19.4 68.3 90.0 6.8 48.1 48.1

Actuated g/C Ratio 0.22 0.12 0.12 0.22 0.76 1.00 0.08 0.53 0.53

v/c Ratio 0.76 0.34 0.09 0.65 0.18 0.05 0.17 0.22 0.04

Control Delay 41.3 41.1 17.5 35.0 8.3 0.1 41.3 14.3 5.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 41.3 41.1 17.5 35.0 8.3 0.1 41.3 14.3 5.6

LOS D D B C A A D B A

Approach Delay 36.5 23.4 15.5

Approach LOS D C B

Queue Length 50th (ft) 142 39 1 135 43 0 12 68 0

Queue Length 95th (ft) 180 79 20 175 129 m0 34 131 16

Internal Link Dist (ft) 247 395 264 517

Turn Bay Length (ft) 200

Base Capacity (vph) 740 542 501 912 1442 1429 143 1005 877

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.63 0.13 0.04 0.54 0.18 0.05 0.15 0.22 0.04

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 58 (64%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 27.9 Intersection LOS: C

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: O'Connell Way & Stevens Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 411 67 1 16 458 244 69 19 196 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.88 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Frt 0.85 1.00 0.86 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2842 1805 1631 3502 1900 1429 1745 1881 1615

Flt Permitted 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2842 1805 1631 3502 1900 1429 1745 1881 1615

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.88 0.88 0.88

Adj. Flow (vph) 0 0 467 73 1 17 492 262 74 22 223 31

RTOR Reduction (vph) 0 0 0 0 15 0 0 0 0 0 0 15

Lane Group Flow (vph) 0 0 467 73 3 0 492 262 74 22 223 16

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 13% 0% 1% 0%

Turn Type Over Split Prot Free Prot Perm

Protected Phases 5 4 4 5 2 1 6

Permitted Phases Free 6

Actuated Green, G (s) 19.4 8.5 8.5 19.4 63.4 90.0 3.1 47.1 47.1

Effective Green, g (s) 19.4 8.5 8.5 19.4 63.4 90.0 3.1 47.1 47.1

Actuated g/C Ratio 0.22 0.09 0.09 0.22 0.70 1.00 0.03 0.52 0.52

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 613 170 154 755 1338 1429 60 984 845

v/s Ratio Prot c0.16 c0.04 0.00 0.14 0.14 0.01 c0.12

v/s Ratio Perm 0.05 0.01

v/c Ratio 0.76 0.43 0.02 0.65 0.20 0.05 0.37 0.23 0.02

Uniform Delay, d1 33.1 38.5 37.0 32.2 4.6 0.0 42.5 11.6 10.3

Progression Factor 1.00 1.00 1.00 0.97 1.52 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.6 1.7 0.0 2.0 0.3 0.1 3.8 0.5 0.0

Delay (s) 38.7 40.2 37.0 33.3 7.3 0.1 46.3 12.1 10.4

Level of Service D D D C A A D B B

Approach Delay (s) 38.7 39.6 22.1 14.7

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 26.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 877 929 268 1785

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1863 3574 2787 1711 5085

Flt Permitted 0.950

Satd. Flow (perm) 0 1863 3574 2787 1711 5085

Right Turn on Red Yes No

Satd. Flow (RTOR) 464

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.90 0.92 0.92 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 270 953 1010 285 1899

Turn Type Free Prot Prot

Protected Phases 6 6 5 2

Permitted Phases Free

Detector Phase 6 6 5 2

Switch Phase

Minimum Initial (s) 16.0 16.0 8.0 8.0

Minimum Split (s) 21.0 21.0 13.0 13.0

Total Split (s) 0.0 0.0 50.0 50.0 30.0 80.0

Total Split (%) 0.0% 0.0% 62.5% 62.5% 37.5% 100.0%

Maximum Green (s) 45.0 45.0 25.0 75.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 80.0 52.3 52.3 17.7 80.0

Actuated g/C Ratio 1.00 0.65 0.65 0.22 1.00

v/c Ratio 0.14 0.41 0.55 0.75 0.37

Control Delay 0.2 7.9 9.9 32.6 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 7.9 9.9 32.6 0.2

LOS A A A C A

Approach Delay 8.9 4.4

Approach LOS A A

Queue Length 50th (ft) 0 103 136 134 0

Queue Length 95th (ft) 0 178 243 199 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1863 2337 1823 535 5085

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.14 0.41 0.55 0.53 0.37

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 57 (71%), Referenced to phase 2:SBT and 6:NBT, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 6.2 Intersection LOS: A

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 877 929 268 1785

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.88 1.00 0.91

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1863 3574 2787 1711 5085

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1863 3574 2787 1711 5085

Peak-hour factor, PHF 0.92 0.90 0.92 0.92 0.94 0.94

Adj. Flow (vph) 0 270 953 1010 285 1899

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 270 953 1010 285 1899

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Turn Type Free Prot Prot

Protected Phases 6 6 5 2

Permitted Phases Free

Actuated Green, G (s) 80.0 52.3 52.3 17.7 80.0

Effective Green, g (s) 80.0 52.3 52.3 17.7 80.0

Actuated g/C Ratio 1.00 0.65 0.65 0.22 1.00

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1863 2337 1822 379 5085

v/s Ratio Prot 0.27 c0.36 c0.17 0.37

v/s Ratio Perm 0.14

v/c Ratio 0.14 0.41 0.55 0.75 0.37

Uniform Delay, d1 0.0 6.5 7.5 29.1 0.0

Progression Factor 1.00 1.00 1.00 0.77 1.00

Incremental Delay, d2 0.2 0.5 1.2 6.0 0.2

Delay (s) 0.2 7.1 8.7 28.4 0.2

Level of Service A A A C A

Approach Delay (s) 0.2 7.9 3.9

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 5.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 233 1064 172 945 989 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 150 600 150 400

Storage Lanes 1 1 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 3969 1777 3400 3574 3574 1599

Flt Permitted 0.950 0.950

Satd. Flow (perm) 3969 1777 3400 3574 3574 1599

Right Turn on Red No No

Satd. Flow (RTOR)

Link Speed (mph) 30 40 40

Link Distance (ft) 614 815 1127

Travel Time (s) 14.0 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.94 0.94 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 243 1108 183 1005 1030 249

Turn Type Free Prot pt+ov

Protected Phases 4 1 6 2 2 4

Permitted Phases Free

Detector Phase 4 1 6 2 2

Switch Phase

Minimum Initial (s) 12.0 12.0 10.0 8.0

Minimum Split (s) 17.0 17.0 15.0 13.0

Total Split (s) 20.0 0.0 20.0 60.0 40.0 60.0

Total Split (%) 25.0% 0.0% 25.0% 75.0% 50.0% 75.0%

Maximum Green (s) 15.0 15.0 55.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 3.0

Minimum Gap (s) 4.0 4.0 4.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 12.4 80.0 12.2 57.6 40.4 57.8

Actuated g/C Ratio 0.16 1.00 0.15 0.72 0.50 0.72

v/c Ratio 0.40 0.62 0.35 0.39 0.57 0.22

Control Delay 32.4 1.7 41.1 1.4 15.5 4.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 32.4 1.7 41.1 1.4 15.5 4.3

LOS C A D A B A

Approach Delay 7.2 7.5 13.3

Approach LOS A A B

Queue Length 50th (ft) 57 0 40 16 174 33

Queue Length 95th (ft) 89 0 78 22 251 60

Internal Link Dist (ft) 534 735 1047

Turn Bay Length (ft) 150 600 150 400

Base Capacity (vph) 744 1777 638 2574 1804 1154

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.62 0.29 0.39 0.57 0.22

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 9.4 Intersection LOS: A

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

6: Route 24 SB Ramp & County Street (Route 140) Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 19

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 233 1064 172 945 989 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 16 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 0.97 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 3969 1777 3400 3574 3574 1599

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 3969 1777 3400 3574 3574 1599

Peak-hour factor, PHF 0.96 0.96 0.94 0.94 0.96 0.96

Adj. Flow (vph) 243 1108 183 1005 1030 249

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 243 1108 183 1005 1030 249

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Turn Type Free Prot pt+ov

Protected Phases 4 1 6 2 2 4

Permitted Phases Free

Actuated Green, G (s) 12.4 80.0 12.2 57.6 40.4 57.8

Effective Green, g (s) 12.4 80.0 12.2 57.6 40.4 57.8

Actuated g/C Ratio 0.16 1.00 0.15 0.72 0.50 0.72

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 3.0

Lane Grp Cap (vph) 615 1777 519 2573 1805 1155

v/s Ratio Prot 0.06 0.05 0.28 0.29 0.16

v/s Ratio Perm c0.62

v/c Ratio 0.40 0.62 0.35 0.39 0.57 0.22

Uniform Delay, d1 30.4 0.0 30.4 4.4 13.8 3.6

Progression Factor 1.00 1.00 1.29 0.22 1.00 1.00

Incremental Delay, d2 0.6 1.7 0.5 0.4 1.3 0.1

Delay (s) 31.0 1.7 39.6 1.4 15.1 3.8

Level of Service C A D A B A

Approach Delay (s) 6.9 7.3 12.9

Approach LOS A A B

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 0.0

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 379 105 7 292 145 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 15 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1902 0 0 2060 1709 0

Flt Permitted 0.999 0.956

Satd. Flow (perm) 1902 0 0 2060 1709 0

Link Speed (mph) 30 30 30

Link Distance (ft) 738 1519 1352

Travel Time (s) 16.8 34.5 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.98 0.98 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 17% 1% 1% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 494 0 0 340 180 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 379 105 7 292 145 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.98 0.98 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 387 107 8 332 165 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 494 788 440

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 494 788 440

tC, single (s) 4.3 6.4 6.3

tC, 2 stage (s)

tF (s) 2.4 3.5 3.4

p0 queue free % 99 54 98

cM capacity (veh/h) 997 358 604

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 494 340 180

Volume Left 0 8 165

Volume Right 107 0 15

cSH 1700 997 371

Volume to Capacity 0.29 0.01 0.48

Queue Length 95th (ft) 0 1 64

Control Delay (s) 0.0 0.3 23.5

Lane LOS A C

Approach Delay (s) 0.0 0.3 23.5

Approach LOS C

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 345 1 1 333 116 1 0 12 171 0 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 14 12 12 13 12 12 13 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2132 0 0 1941 0 0 1711 0 0 1818 0

Flt Permitted 0.993 0.996 0.963

Satd. Flow (perm) 0 2132 0 0 1941 0 0 1711 0 0 1818 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 686 1479 438 898

Travel Time (s) 15.6 33.6 10.0 20.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.50 0.50 0.50 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 1% 0% 0% 0% 0% 1% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 462 0 0 511 0 0 26 0 0 247 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 61 345 1 1 333 116 1 0 12 171 0 51

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.50 0.50 0.50 0.90 0.90 0.90

Hourly flow rate (vph) 69 392 1 1 378 132 2 0 24 190 0 57

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 510 393 1035 1044 393 1002 978 444

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 510 393 1035 1044 393 1002 978 444

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 100 99 100 96 7 100 91

cM capacity (veh/h) 1055 1176 183 216 661 203 235 618

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 462 511 26 247

Volume Left 69 1 2 190

Volume Right 1 132 24 57

cSH 1055 1176 550 240

Volume to Capacity 0.07 0.00 0.05 1.03

Queue Length 95th (ft) 5 0 4 251

Control Delay (s) 1.9 0.0 11.9 109.4

Lane LOS A A B F

Approach Delay (s) 1.9 0.0 11.9 109.4

Approach LOS B F

Intersection Summary

Average Delay 22.6

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 89 150 214 937 1053 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1745 1531 1770 1900 3524 0

Flt Permitted 0.950 0.168

Satd. Flow (perm) 1745 1531 313 1900 3524 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 161 20

Link Speed (mph) 30 40 40

Link Distance (ft) 504 1127 984

Travel Time (s) 11.5 19.2 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.92 0.92 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 2% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 96 161 233 1018 1249 0

Turn Type Perm pm+pt

Protected Phases 4 5 2 6

Permitted Phases 4 2

Detector Phase 4 4 5 2 6

Switch Phase

Minimum Initial (s) 10.0 10.0 4.0 10.0 10.0

Minimum Split (s) 15.0 15.0 8.0 15.0 15.0

Total Split (s) 20.0 20.0 20.0 90.0 70.0 0.0

Total Split (%) 18.2% 18.2% 18.2% 81.8% 63.6% 0.0%

Maximum Green (s) 15.0 15.0 16.0 85.0 65.0

Yellow Time (s) 4.0 4.0 3.5 4.0 4.0

All-Red Time (s) 1.0 1.0 0.5 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.9 11.9 89.1 88.1 74.4

Actuated g/C Ratio 0.11 0.11 0.81 0.80 0.68

v/c Ratio 0.51 0.52 0.61 0.67 0.52

Control Delay 55.5 13.3 10.7 7.7 5.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 55.5 13.3 10.7 7.7 5.5

LOS E B B A A

Approach Delay 29.1 8.3 5.5

Approach LOS C A A

Queue Length 50th (ft) 65 0 27 235 32

Queue Length 95th (ft) 116 60 68 418 229

Internal Link Dist (ft) 424 1047 904

Turn Bay Length (ft)

Base Capacity (vph) 238 348 466 1522 2389

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.40 0.46 0.50 0.67 0.52

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 12 (11%), Referenced to phase 2:NBTL and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 8.9 Intersection LOS: A

Intersection Capacity Utilization 66.0% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     9: Mozzone Boulevard & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 89 150 214 937 1053 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95

Frt 1.00 0.85 1.00 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1745 1531 1770 1900 3522

Flt Permitted 0.95 1.00 0.17 1.00 1.00

Satd. Flow (perm) 1745 1531 313 1900 3522

Peak-hour factor, PHF 0.93 0.93 0.92 0.92 0.94 0.94

Adj. Flow (vph) 96 161 233 1018 1120 129

RTOR Reduction (vph) 0 144 0 0 6 0

Lane Group Flow (vph) 96 17 233 1018 1243 0

Heavy Vehicles (%) 0% 2% 2% 0% 1% 0%

Turn Type Perm pm+pt

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 11.9 11.9 88.1 88.1 74.4

Effective Green, g (s) 11.9 11.9 88.1 88.1 74.4

Actuated g/C Ratio 0.11 0.11 0.80 0.80 0.68

Clearance Time (s) 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 189 166 379 1522 2382

v/s Ratio Prot c0.06 0.05 c0.54 0.35

v/s Ratio Perm 0.01 0.44

v/c Ratio 0.51 0.10 0.61 0.67 0.52

Uniform Delay, d1 46.3 44.2 6.4 4.7 8.9

Progression Factor 1.00 1.00 1.00 1.00 0.49

Incremental Delay, d2 2.1 0.3 3.0 2.4 0.8

Delay (s) 48.4 44.5 9.4 7.0 5.1

Level of Service D D A A A

Approach Delay (s) 46.0 7.5 5.1

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 0 69 2 0 10 27 980 13 10 1104 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1777 0 0 1805 1615 0 3599 0 0 3551 0

Flt Permitted 0.952 0.571 0.879 0.943

Satd. Flow (perm) 0 1704 0 0 1085 1615 0 3167 0 0 3349 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 78 20 2 10

Link Speed (mph) 30 30 40 40

Link Distance (ft) 231 380 984 590

Travel Time (s) 5.3 8.6 16.8 10.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.50 0.50 0.50 0.91 0.91 0.91 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 90 0 0 4 20 0 1121 0 0 1299 0

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Total Split (s) 30.0 30.0 0.0 30.0 30.0 30.0 80.0 80.0 0.0 80.0 80.0 0.0

Total Split (%) 27.3% 27.3% 0.0% 27.3% 27.3% 27.3% 72.7% 72.7% 0.0% 72.7% 72.7% 0.0%

Maximum Green (s) 25.0 25.0 25.0 25.0 25.0 75.0 75.0 75.0 75.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None C-Max C-Max C-Max C-Max

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 8.6 8.6 8.6 95.0 95.0

Actuated g/C Ratio 0.08 0.08 0.08 0.86 0.86

v/c Ratio 0.44 0.05 0.14 0.41 0.45

Control Delay 20.9 47.5 20.8 2.1 2.5

Queue Delay 0.0 0.0 0.0 0.0 0.1

Total Delay 20.9 47.5 20.8 2.1 2.6

LOS C D C A A

Approach Delay 20.9 25.3 2.1 2.6

Approach LOS C C A A

Queue Length 50th (ft) 8 3 0 66 33

Queue Length 95th (ft) 54 8 7 81 94

Internal Link Dist (ft) 151 300 904 510

Turn Bay Length (ft)

Base Capacity (vph) 448 247 383 2737 2895

Starvation Cap Reductn 0 0 0 0 369

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.20 0.02 0.05 0.41 0.51

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.45

Intersection Signal Delay: 3.2 Intersection LOS: A

Intersection Capacity Utilization 66.8% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     10: Hess Station & County Street (Route 140)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 0 69 2 0 10 27 980 13 10 1104 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 14 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 0.88 1.00 0.85 1.00 0.99

Flt Protected 0.99 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1778 1805 1615 3598 3550

Flt Permitted 0.95 0.57 1.00 0.88 0.94

Satd. Flow (perm) 1703 1086 1615 3168 3348

Peak-hour factor, PHF 0.88 0.88 0.88 0.50 0.50 0.50 0.91 0.91 0.91 0.90 0.90 0.90

Adj. Flow (vph) 12 0 78 4 0 20 30 1077 14 11 1227 61

RTOR Reduction (vph) 0 73 0 0 0 19 0 0 0 0 2 0

Lane Group Flow (vph) 0 17 0 0 4 1 0 1121 0 0 1297 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 7.0 7.0 7.0 93.0 93.0

Effective Green, g (s) 7.0 7.0 7.0 93.0 93.0

Actuated g/C Ratio 0.06 0.06 0.06 0.85 0.85

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 108 69 103 2678 2831

v/s Ratio Prot

v/s Ratio Perm c0.01 0.00 0.00 0.35 c0.39

v/c Ratio 0.16 0.06 0.01 0.42 0.46

Uniform Delay, d1 48.7 48.4 48.3 2.0 2.1

Progression Factor 1.00 1.00 1.00 0.77 0.92

Incremental Delay, d2 0.7 0.4 0.0 0.4 0.4

Delay (s) 49.4 48.8 48.3 1.9 2.4

Level of Service D D D A A

Approach Delay (s) 49.4 48.4 1.9 2.4

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 4.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



Lanes, Volumes, Timings Project First Light - Taunton

11: Erika Drive & County Street (Route 140) Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 30

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 419 0 310 1 0 0 297 700 2 1 829 451

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 11 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 145 0 0 320 0 0 140

Storage Lanes 1 1 0 0 1 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1681 1681 1583 0 1805 0 1745 3610 0 0 3574 1599

Flt Permitted 0.950 0.950 0.950 0.107 0.954

Satd. Flow (perm) 1681 1681 1583 0 1805 0 197 3610 0 0 3410 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 341 303

Link Speed (mph) 30 30 40 35

Link Distance (ft) 415 176 590 397

Travel Time (s) 9.4 4.0 10.1 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.50 0.92 0.92 0.93 0.93 0.93 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 0% 0% 0% 0% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 230 230 341 0 2 0 319 755 0 0 902 490

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Detector Phase 8 8 8 4 4 1 6 2 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 6.0 5.0 5.0 6.0 20.0 20.0 20.0 20.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 20.0 20.0 17.0 11.0 11.0 0.0 17.0 52.0 0.0 35.0 35.0 35.0

Total Split (%) 18.2% 18.2% 15.5% 10.0% 10.0% 0.0% 15.5% 47.3% 0.0% 31.8% 31.8% 31.8%

Maximum Green (s) 14.0 14.0 12.0 5.0 5.0 12.0 46.0 29.0 29.0 29.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 5.0 6.0 6.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None C-Max C-Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 25%

Maximum Green (s) 24.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 17.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 21.6 21.6 51.8 5.0 69.8 68.8 39.6 39.6

Actuated g/C Ratio 0.20 0.20 0.47 0.05 0.63 0.63 0.36 0.36

v/c Ratio 0.70 0.70 0.37 0.02 0.69 0.33 0.73 0.64

Control Delay 54.5 54.5 4.1 51.0 36.3 11.0 35.6 15.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 54.5 54.5 4.1 51.0 36.3 11.0 35.6 15.3

LOS D D A D D B D B

Approach Delay 33.0 51.0 18.5 28.5

Approach LOS C D B C

Queue Length 50th (ft) 157 157 0 1 134 86 261 91

Queue Length 95th (ft) #354 #354 67 10 #427 221 #478 258

Internal Link Dist (ft) 335 96 510 317

Turn Bay Length (ft) 145 320 140

Base Capacity (vph) 330 330 926 82 465 2257 1228 770

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.70 0.70 0.37 0.02 0.69 0.33 0.73 0.64

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 22 (20%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 26.3 Intersection LOS: C

Intersection Capacity Utilization 68.2% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     11: Erika Drive & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 419 0 310 1 0 0 297 700 2 1 829 451

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 12 12 12 12

Total Lost time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 1805 1745 3609 3574 1599

Flt Permitted 0.95 0.95 1.00 0.95 0.11 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 1805 196 3609 3411 1599

Peak-hour factor, PHF 0.91 0.91 0.91 0.50 0.92 0.92 0.93 0.93 0.93 0.92 0.92 0.92

Adj. Flow (vph) 460 0 341 2 0 0 319 753 2 1 901 490

RTOR Reduction (vph) 0 0 199 0 0 0 0 0 0 0 0 214

Lane Group Flow (vph) 230 230 142 0 2 0 319 755 0 0 902 276

Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 0% 0% 0% 0% 1% 1%

Turn Type Split pm+ov Split pm+pt Perm Perm

Protected Phases 8 8 1 4 4 1 6 2

Permitted Phases 8 6 2 2

Actuated Green, G (s) 21.6 21.6 45.8 1.0 61.6 61.6 32.4 32.4

Effective Green, g (s) 21.6 21.6 45.8 1.0 61.6 61.6 32.4 32.4

Actuated g/C Ratio 0.20 0.20 0.42 0.01 0.56 0.56 0.29 0.29

Clearance Time (s) 6.0 6.0 5.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0

Lane Grp Cap (vph) 330 330 659 16 451 2021 1005 471

v/s Ratio Prot c0.14 0.14 0.05 c0.00 c0.16 0.21

v/s Ratio Perm 0.04 0.24 c0.26 0.17

v/c Ratio 0.70 0.70 0.22 0.12 0.71 0.37 0.90 0.59

Uniform Delay, d1 41.2 41.2 20.6 54.1 26.2 13.5 37.2 33.1

Progression Factor 1.00 1.00 1.00 1.00 1.29 0.90 1.00 1.00

Incremental Delay, d2 5.1 5.1 0.1 1.3 3.8 0.5 12.4 5.3

Delay (s) 46.3 46.3 20.6 55.3 37.6 12.6 49.6 38.4

Level of Service D D C E D B D D

Approach Delay (s) 35.4 55.3 20.0 45.6

Approach LOS D E C D

Intersection Summary

HCM Average Control Delay 34.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 30.8

Intersection Capacity Utilization 68.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 158 344 133 121 176 237 679 164 121 805 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 11 10 12 11 10 10 11 11 10 11 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 260 0 270 195 195 190 190

Storage Lanes 0 1 0 1 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1788 1492 0 1772 1492 1685 3355 0 1685 3436 0

Flt Permitted 0.709 0.580 0.950 0.950

Satd. Flow (perm) 0 1286 1492 0 1055 1492 1685 3355 0 1685 3436 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 366 191 23 3

Link Speed (mph) 30 30 35 35

Link Distance (ft) 706 887 253 267

Travel Time (s) 16.0 20.2 4.9 5.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.94 0.92 0.92 0.92 0.88 0.88 0.88 0.94 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 1% 0% 2% 1% 0% 1% 1% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 233 366 0 277 191 269 958 0 129 893 0

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Detector Phase 4 4 1 8 8 5 1 6 5 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 6.0 10.0

Minimum Split (s) 12.0 12.0 11.0 12.0 12.0 11.0 11.0 15.0 11.0 15.0

Total Split (s) 35.0 35.0 25.0 35.0 35.0 25.0 25.0 45.0 0.0 25.0 45.0 0.0

Total Split (%) 26.5% 26.5% 18.9% 26.5% 26.5% 18.9% 18.9% 34.1% 0.0% 18.9% 34.1% 0.0%

Maximum Green (s) 30.0 30.0 20.0 30.0 30.0 20.0 20.0 40.0 20.0 40.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None Min None Min

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 27.0

Total Split (s) 27.0

Total Split (%) 20%

Maximum Green (s) 23.0

Yellow Time (s) 3.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 16.0



Lanes, Volumes, Timings Project First Light - Taunton

12: Hart Street & County Street (Route 140) Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 37

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.7 55.5 30.7 48.2 20.4 38.0 12.4 29.9

Actuated g/C Ratio 0.31 0.55 0.31 0.48 0.20 0.38 0.12 0.30

v/c Ratio 0.59 0.37 0.86 0.23 0.78 0.75 0.62 0.87

Control Delay 40.5 2.5 61.2 3.7 57.3 32.5 57.2 44.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.5 2.5 61.2 3.7 57.3 32.5 57.2 44.2

LOS D A E A E C E D

Approach Delay 17.3 37.7 38.0 45.8

Approach LOS B D D D

Queue Length 50th (ft) 116 0 153 0 153 243 74 259

Queue Length 95th (ft) #323 37 #459 46 #415 #517 171 464

Internal Link Dist (ft) 626 807 173 187

Turn Bay Length (ft) 260 270 195 190

Base Capacity (vph) 392 987 322 919 343 1379 343 1400

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.59 0.37 0.86 0.21 0.78 0.69 0.38 0.64

Intersection Summary

Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 100.5

Natural Cycle: 140

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 36.6 Intersection LOS: D

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     12: Hart Street & County Street (Route 140)
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Lane Group ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 158 344 133 121 176 237 679 164 121 805 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 12 11 10 10 11 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 0.97 1.00 0.99

Flt Protected 0.99 1.00 0.97 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1789 1492 1773 1492 1685 3354 1685 3435

Flt Permitted 0.71 1.00 0.58 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1286 1492 1055 1492 1685 3354 1685 3435

Peak-hour factor, PHF 0.94 0.94 0.94 0.92 0.92 0.92 0.88 0.88 0.88 0.94 0.94 0.94

Adj. Flow (vph) 65 168 366 145 132 191 269 772 186 129 856 37

RTOR Reduction (vph) 0 0 185 0 0 112 0 15 0 0 2 0

Lane Group Flow (vph) 0 233 181 0 277 79 269 943 0 129 891 0

Heavy Vehicles (%) 2% 1% 1% 0% 2% 1% 0% 1% 1% 0% 1% 0%

Turn Type Perm pm+ov Perm pm+ov Prot Prot

Protected Phases 4 1 8 5 1 6 5 2

Permitted Phases 4 4 8 8

Actuated Green, G (s) 30.7 51.2 30.7 43.1 20.5 38.0 12.4 29.9

Effective Green, g (s) 30.7 51.2 30.7 43.1 20.5 38.0 12.4 29.9

Actuated g/C Ratio 0.30 0.49 0.30 0.42 0.20 0.37 0.12 0.29

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 381 737 313 693 333 1230 202 991

v/s Ratio Prot 0.05 0.01 0.16 c0.28 0.08 c0.26

v/s Ratio Perm 0.18 0.07 c0.26 0.04

v/c Ratio 0.61 0.25 0.88 0.11 0.81 0.77 0.64 0.90

Uniform Delay, d1 31.3 15.1 34.8 18.6 39.7 28.9 43.5 35.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 0.1 23.8 0.0 12.7 2.6 4.8 10.5

Delay (s) 33.4 15.1 58.5 18.6 52.4 31.5 48.3 45.9

Level of Service C B E B D C D D

Approach Delay (s) 22.2 42.2 36.1 46.2

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 37.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 103.6 Sum of lost time (s) 17.5

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 341 382 26 291 173 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 13 14 13 10 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1865 1652 2027 1636 1685 1900

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1865 1652 2027 1636 1685 1900

Link Speed (mph) 30 20 20

Link Distance (ft) 352 323 278

Travel Time (s) 8.0 11.0 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.86 0.88 0.88 0.81 0.81

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 2% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 397 444 30 331 214 44

Sign Control Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 341 382 26 291 173 36

Peak Hour Factor 0.86 0.86 0.88 0.88 0.81 0.81

Hourly flow rate (vph) 397 444 30 331 214 44

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total (vph) 397 444 30 331 214 44

Volume Left (vph) 397 0 0 0 214 0

Volume Right (vph) 0 444 0 331 0 0

Hadj (s) 0.20 -0.58 0.00 -0.57 0.50 0.00

Departure Headway (s) 4.9 3.2 5.5 3.2 6.1 5.6

Degree Utilization, x 0.54 0.39 0.05 0.29 0.36 0.07

Capacity (veh/h) 706 1114 596 1113 563 608

Control Delay (s) 13.6 8.3 8.8 7.5 11.3 7.8

Approach Delay (s) 10.8 7.6 10.7

Approach LOS B A B

Intersection Summary

Delay 10.0

HCM Level of Service A

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR SEL SER SER2

Lane Configurations

Volume (vph) 1 13 203 579 568 3 1 187 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12 16 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0

Storage Lanes 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25

Satd. Flow (prot) 1713 0 0 2084 2109 0 1847 0 0

Flt Permitted 0.996 0.987

Satd. Flow (perm) 1713 0 0 2084 2109 0 1847 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 277 361 514 458

Travel Time (s) 6.3 8.2 11.7 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.60 0.60 0.94 0.94 0.88 0.88 0.98 0.98 0.98

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 2% 2% 2% 0% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 24 0 0 832 648 0 194 0 0

Sign Control Stop Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 100.2% ICU Level of Service G

Analysis Period (min) 15
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Intersection has too many legs for HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 262 110 9 37 113 1 8 508 37 1 455 268

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 10 12 12 15 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2001 0 0 1737 0 0 2050 0 0 1863 1583

Flt Permitted 0.702 0.859 0.991 0.999

Satd. Flow (perm) 0 1453 0 0 1511 0 0 2034 0 0 1861 1583

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 20 20

Link Distance (ft) 888 268 1391 764

Travel Time (s) 20.2 6.1 47.4 26.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.88 0.88 0.88 0.89 0.89 0.89 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 0% 3% 0% 0% 0% 1% 0% 0% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 419 0 0 171 0 0 622 0 0 496 291

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Detector Phase 4 4 3 4 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 4.0 8.0 18.0 18.0 18.0 18.0 18.0

Minimum Split (s) 14.0 14.0 9.0 14.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 32.0 32.0 0.0 20.0 32.0 0.0 42.0 42.0 0.0 42.0 42.0 42.0

Total Split (%) 28.1% 28.1% 0.0% 17.5% 28.1% 0.0% 36.8% 36.8% 0.0% 36.8% 36.8% 36.8%

Maximum Green (s) 26.0 26.0 15.0 26.0 35.0 35.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 6.0 4.0 7.0 7.0 4.0 7.0 7.0 7.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 2.0 4.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 18%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.34 0.34 0.45 0.45 0.45

v/c Ratio 0.86 0.34 0.68 0.59 0.41

Control Delay 44.6 23.4 23.1 21.0 18.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 44.6 23.4 23.1 21.0 18.0

LOS D C C C B

Approach Delay 44.6 23.4 23.1 19.9

Approach LOS D C C B

Queue Length 50th (ft) 172 56 205 155 82

Queue Length 95th (ft) #454 140 #502 369 210

Internal Link Dist (ft) 808 188 1311 684

Turn Bay Length (ft)

Base Capacity (vph) 489 508 921 843 717

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.86 0.34 0.68 0.59 0.41

Intersection Summary

Area Type: Other

Cycle Length: 114

Actuated Cycle Length: 78

Natural Cycle: 110

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 26.4 Intersection LOS: C

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     15: Washington Street & Broadway (Route 138)
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Lane Group ø2

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 262 110 9 37 113 1 8 508 37 1 455 268

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 15 12 12 10 12 12 15 12 12 12 12

Total Lost time (s) 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.97 0.99 1.00 1.00 1.00

Satd. Flow (prot) 2000 1738 2051 1863 1583

Flt Permitted 0.70 0.86 0.99 1.00 1.00

Satd. Flow (perm) 1453 1511 2035 1861 1583

Peak-hour factor, PHF 0.91 0.91 0.91 0.88 0.88 0.88 0.89 0.89 0.89 0.92 0.92 0.92

Adj. Flow (vph) 288 121 10 42 128 1 9 571 42 1 495 291

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 419 0 0 171 0 0 622 0 0 496 291

Heavy Vehicles (%) 1% 0% 0% 3% 0% 0% 0% 1% 0% 0% 2% 2%

Turn Type Perm pm+pt Perm Perm Perm

Protected Phases 4 3 4 1 1

Permitted Phases 4 4 1 1 1

Actuated Green, G (s) 26.2 26.2 35.3 35.3 35.3

Effective Green, g (s) 26.2 26.2 35.3 35.3 35.3

Actuated g/C Ratio 0.33 0.33 0.44 0.44 0.44

Clearance Time (s) 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 474 493 895 818 696

v/s Ratio Prot

v/s Ratio Perm c0.29 0.11 c0.31 0.27 0.18

v/c Ratio 0.88 0.35 0.69 0.61 0.42

Uniform Delay, d1 25.6 20.5 18.2 17.2 15.4

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.9 0.6 2.4 1.3 0.4

Delay (s) 43.5 21.1 20.5 18.5 15.9

Level of Service D C C B B

Approach Delay (s) 43.5 21.1 20.5 17.5

Approach LOS D C C B

Intersection Summary

HCM Average Control Delay 24.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 80.3 Sum of lost time (s) 18.8

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 1 1 73 1 186 0 528 202 168 722 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 10 12 12 12 13 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1795 0 0 1690 1599 0 1900 1652 0 2111 0

Flt Permitted 0.971 0.953 0.991

Satd. Flow (perm) 0 1795 0 0 1690 1599 0 1900 1652 0 2111 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 222 827 488 324

Travel Time (s) 5.0 18.8 11.1 7.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.50 0.50 0.50 0.88 0.88 0.88 0.88 0.88 0.88 0.96 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 0% 1% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 10 0 0 84 211 0 600 230 0 932 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 91.5% ICU Level of Service F

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 3 1 1 73 1 186 0 528 202 168 722 5

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.50 0.50 0.50 0.88 0.88 0.88 0.88 0.88 0.88 0.96 0.96 0.96

Hourly flow rate (vph) 6 2 2 83 1 211 0 600 230 175 752 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 8

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.90 0.90 0.90 0.90 0.90 0.90

vC, conflicting volume 1811 1934 755 1708 1707 600 757 830

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1847 1985 755 1732 1731 496 757 752

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 76 95 100 0 98 59 100 77

cM capacity (veh/h) 25 43 412 50 62 516 863 773

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 10 295 600 230 932

Volume Left 6 83 0 0 175

Volume Right 2 211 0 230 5

cSH 34 162 863 1700 773

Volume to Capacity 0.29 1.82 0.00 0.14 0.23

Queue Length 95th (ft) 24 544 0 0 22

Control Delay (s) 148.4 441.9 0.0 0.0 5.7

Lane LOS F F A

Approach Delay (s) 148.4 441.9 0.0 5.7

Approach LOS F F

Intersection Summary

Average Delay 66.5

Intersection Capacity Utilization 91.5% ICU Level of Service F

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 283 101 87 29 100 29 86 315 48 25 287 450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 14 12 12 13 12 12 12 11

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 380 0 0 0 0 0 0

Storage Lanes 1 1 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1698 1670 0 0 1932 0 0 3612 0 0 1858 1561

Flt Permitted 0.950 0.990 0.991 0.695 0.928

Satd. Flow (perm) 1698 1670 0 0 1932 0 0 2533 0 0 1731 1561

Right Turn on Red No Yes Yes No

Satd. Flow (RTOR) 6 11

Link Speed (mph) 30 30 30 30

Link Distance (ft) 533 225 560 488

Travel Time (s) 12.1 5.1 12.7 11.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.94 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 1% 4% 1% 0% 0% 1% 0% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 16%

Lane Group Flow (vph) 270 266 0 0 180 0 0 511 0 0 332 479

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Detector Phase 1 1 2 2 3 8 4 4 1

Switch Phase

Minimum Initial (s) 18.0 18.0 7.0 7.0 6.0 18.0 18.0 18.0 18.0

Minimum Split (s) 24.0 24.0 12.0 12.0 11.0 24.0 24.0 24.0 24.0

Total Split (s) 41.0 41.0 0.0 17.0 17.0 0.0 20.0 61.0 0.0 41.0 41.0 41.0

Total Split (%) 29.3% 29.3% 0.0% 12.1% 12.1% 0.0% 14.3% 43.6% 0.0% 29.3% 29.3% 29.3%

Maximum Green (s) 35.0 35.0 12.0 12.0 15.0 55.0 35.0 35.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 4.0 5.0 5.0 4.0 5.0 6.0 4.0 6.0 6.0 6.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 15%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0

Minimum Gap (s) 2.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 11.0



Lanes, Volumes, Timings Project First Light - Taunton

17: Tremont Street (Route 140) & Washington Street Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 53

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 22.0 22.0 12.8 25.5 25.5 53.1

Actuated g/C Ratio 0.27 0.27 0.16 0.31 0.31 0.66

v/c Ratio 0.59 0.59 0.58 0.64 0.61 0.47

Control Delay 34.1 34.2 43.7 28.2 30.2 7.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.1 34.2 43.7 28.2 30.2 7.6

LOS C C D C C A

Approach Delay 34.2 43.7 28.2 16.9

Approach LOS C D C B

Queue Length 50th (ft) 106 105 68 93 117 82

Queue Length 95th (ft) 295 293 #284 231 321 143

Internal Link Dist (ft) 453 145 480 408

Turn Bay Length (ft)

Base Capacity (vph) 781 768 310 1835 819 1402

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.35 0.35 0.58 0.28 0.41 0.34

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 81

Natural Cycle: 95

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 26.6 Intersection LOS: C

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Tremont Street (Route 140) & Washington Street



Lanes, Volumes, Timings Project First Light - Taunton

17: Tremont Street (Route 140) & Washington Street Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 54

Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 283 101 87 29 100 29 86 315 48 25 287 450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 14 12 12 13 12 12 12 11

Total Lost time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 1.00 0.94 0.98 0.98 1.00 0.85

Flt Protected 0.95 0.99 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1698 1671 1932 3610 1858 1561

Flt Permitted 0.95 0.99 0.99 0.70 0.93 1.00

Satd. Flow (perm) 1698 1671 1932 2535 1732 1561

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.94 0.94 0.94

Adj. Flow (vph) 322 115 99 33 114 33 98 358 55 27 305 479

RTOR Reduction (vph) 0 0 0 0 5 0 0 8 0 0 0 0

Lane Group Flow (vph) 270 266 0 0 175 0 0 503 0 0 332 479

Heavy Vehicles (%) 1% 1% 1% 4% 1% 0% 0% 1% 0% 0% 2% 0%

Turn Type Split Split pm+pt Perm pm+ov

Protected Phases 1 1 2 2 3 8 4 1

Permitted Phases 8 4 4

Actuated Green, G (s) 22.0 22.0 12.8 25.5 25.5 47.5

Effective Green, g (s) 22.0 22.0 12.8 25.5 25.5 47.5

Actuated g/C Ratio 0.27 0.27 0.15 0.31 0.31 0.58

Clearance Time (s) 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 452 445 299 783 535 898

v/s Ratio Prot 0.16 c0.16 c0.09 0.14

v/s Ratio Perm c0.20 0.19 0.16

v/c Ratio 0.60 0.60 0.59 0.64 0.62 0.53

Uniform Delay, d1 26.4 26.4 32.4 24.6 24.4 10.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 1.4 1.9 1.4 1.6 0.3

Delay (s) 27.9 27.9 34.3 26.0 26.0 11.1

Level of Service C C C C C B

Approach Delay (s) 27.9 34.3 26.0 17.2

Approach LOS C C C B

Intersection Summary

HCM Average Control Delay 23.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 82.6 Sum of lost time (s) 22.3

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 196 882 315 0 0 1017 0 283 119 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 14 12 12 16 12 10 10 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 1 1 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1752 3574 1535 0 0 1660 0 1756 1478 0 0 0

Flt Permitted 0.950

Satd. Flow (perm) 1752 3574 1535 0 0 1660 0 1756 1478 0 0 0

Right Turn on Red No No Yes No Yes

Satd. Flow (RTOR) 610

Link Speed (mph) 20 20 30 30

Link Distance (ft) 307 858 833 272

Travel Time (s) 10.5 29.3 18.9 6.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.96 0.92 0.92 0.97 0.92 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 1% 0% 0% 1% 0% 1% 2% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 204 919 328 0 0 1048 0 322 135 0 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Detector Phase 1 2 1 1 2 2 2

Switch Phase

Minimum Initial (s) 30.0 25.0 25.0

Minimum Split (s) 35.0 30.0 30.0

Total Split (s) 70.0 35.0 70.0 0.0 0.0 0.0 0.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 80.5% 40.2% 80.5% 0.0% 0.0% 0.0% 0.0% 40.2% 40.2% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø3

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 3

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 17.0

Total Split (s) 17.0

Total Split (%) 20%

Maximum Green (s) 14.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 9.0

Flash Dont Walk (s) 5.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 69.0 30.3 69.0 76.8 30.3 30.3

Actuated g/C Ratio 0.90 0.39 0.90 1.00 0.39 0.39

v/c Ratio 0.13 0.65 0.24 0.63 0.46 0.23

Control Delay 2.1 23.0 2.5 1.8 21.8 19.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.1 23.0 2.5 1.8 21.8 19.0

LOS A C A A C B

Approach Delay 15.4 20.9

Approach LOS B C

Queue Length 50th (ft) 0 153 0 0 93 35

Queue Length 95th (ft) 44 302 75 0 215 95

Internal Link Dist (ft) 227 778 753 192

Turn Bay Length (ft)

Base Capacity (vph) 1575 1412 1380 1660 694 584

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.13 0.65 0.24 0.63 0.46 0.23

Intersection Summary

Area Type: Other

Cycle Length: 87

Actuated Cycle Length: 76.8

Natural Cycle: 85

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 11.5 Intersection LOS: B

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

Splits and Phases:     18: Cohannet Street & Weir Street
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Lane Group ø3

Pedestrian Calls (#/hr) 20

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 196 882 315 0 0 1017 0 283 119 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 14 12 12 16 12 10 10 12 12 12

Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1752 3574 1535 1660 1756 1478

Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1752 3574 1535 1660 1756 1478

Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.97 0.92 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 204 919 328 0 0 1048 0 322 135 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 204 919 328 0 0 1048 0 322 135 0 0 0

Heavy Vehicles (%) 3% 1% 1% 0% 0% 1% 0% 1% 2% 0% 0% 0%

Parking  (#/hr) 0 0

Turn Type Prot custom Free Prot

Protected Phases 1 2! 1 1 2 2! 2

Permitted Phases Free

Actuated Green, G (s) 65.6 30.3 65.6 78.5 30.3 30.3

Effective Green, g (s) 65.6 30.3 65.6 78.5 30.3 30.3

Actuated g/C Ratio 0.84 0.39 0.84 1.00 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 1464 1380 1283 1660 678 570

v/s Ratio Prot 0.12 0.26 0.21 0.18 0.09

v/s Ratio Perm c0.63

v/c Ratio 0.14 0.67 0.26 0.63 0.47 0.24

Uniform Delay, d1 1.2 19.9 1.3 0.0 18.1 16.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.6 0.5 1.8 2.4 1.0

Delay (s) 1.4 22.5 1.8 1.8 20.5 17.3

Level of Service A C A A C B

Approach Delay (s) 14.8 1.8 19.5 0.0

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 11.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 78.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 0 884 612 0 558

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 15 14 12 13

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 2 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 0 3814 1788 0 1498

Flt Permitted 0.950

Satd. Flow (perm) 0 0 3814 1788 0 1498

Link Speed (mph) 20 20 30

Link Distance (ft) 272 272 1391

Travel Time (s) 9.3 9.3 31.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.97 0.97 0.92 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 2% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 911 631 0 594

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 66.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

19: Court Street & Broadway (Route 138) Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 62

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 884 612 0 558

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.97 0.97 0.92 0.94

Hourly flow rate (vph) 0 0 911 631 0 594

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 272

pX, platoon unblocked

vC, conflicting volume 2454 0 0

vC1, stage 1 conf vol 0

vC2, stage 2 conf vol 2454

vCu, unblocked vol 2454 0 0

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 44

cM capacity (veh/h) 27 1091 1630

Direction, Lane # NB 1 NB 2 NB 3 SB 1

Volume Total 456 456 631 594

Volume Left 456 456 0 0

Volume Right 0 0 0 594

cSH 1630 1630 1700 1700

Volume to Capacity 0.56 0.56 0.37 0.35

Queue Length 95th (ft) 91 91 0 0

Control Delay (s) 10.0 10.0 0.0 0.0

Lane LOS A A

Approach Delay (s) 5.9 0.0

Approach LOS

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 66.4% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 26 973 81 388 0 0 0 0 240 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 12 13 13 16 12 12 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 1 1 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1479 1737 1748 1812 0 0 0 0 1835 0

Flt Permitted 0.950 0.959

Satd. Flow (perm) 0 0 1479 1737 1748 1812 0 0 0 0 1835 0

Link Speed (mph) 30 20 20 30

Link Distance (ft) 189 272 206 549

Travel Time (s) 4.3 9.3 7.0 12.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 2% 4% 1% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%) 46%

Lane Group Flow (vph) 0 0 30 559 562 413 0 0 0 0 276 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 26 973 81 388 0 0 0 0 240 3

Peak Hour Factor 0.92 0.92 0.88 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 0 0 30 1035 86 413 0 0 0 0 273 3

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1

Volume Total (vph) 30 690 431 413 276

Volume Left (vph) 0 690 345 0 0

Volume Right (vph) 30 0 0 413 3

Hadj (s) -0.60 0.53 0.44 -0.68 -0.01

Departure Headway (s) 5.2 6.0 5.9 3.2 5.8

Degree Utilization, x 0.04 1.14 0.70 0.37 0.44

Capacity (veh/h) 652 593 603 1114 615

Control Delay (s) 8.4 103.1 20.2 6.8 13.3

Approach Delay (s) 8.4 53.9 13.3

Approach LOS A F B

Intersection Summary

Delay 47.1

HCM Level of Service E

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 202 19 0 0 0 0 0 464 727 402 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 12 12 12 12 11 13 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 1 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2089 0 0 0 0 0 0 1402 3583 1797 0

Flt Permitted 0.950

Satd. Flow (perm) 0 2089 0 0 0 0 0 0 1402 3583 1797 0

Link Speed (mph) 30 30 30 20

Link Distance (ft) 540 307 848 206

Travel Time (s) 12.3 7.0 19.3 7.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 0% 2% 1% 3% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr) 0 0

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 252 0 0 0 0 0 0 504 773 545 0

Sign Control Stop Stop Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 71.3% ICU Level of Service C

Analysis Period (min) 15
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Intersection Sign configuration not allowed in HCM analysis.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 202 147 151 148 14 146 437 133 15 398 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 10 10 12 11 11 12 12 11 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 100 0 180 0 0 300

Storage Lanes 0 0 1 0 1 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2031 0 1668 1750 0 1728 1738 0 0 3405 0

Flt Permitted 0.997 0.213 0.321 0.927

Satd. Flow (perm) 0 2027 0 374 1750 0 584 1738 0 0 3163 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 411 513 428 848

Travel Time (s) 9.3 11.7 9.7 19.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.90 0.90 0.90 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 1% 2% 2% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 385 0 172 184 0 162 634 0 0 462 0

Turn Type Perm pm+pt pm+pt Perm

Protected Phases 4 3 8 5 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 3 8 5 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 6.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 10.0 12.0 10.0 12.0 12.0 12.0

Total Split (s) 40.0 40.0 0.0 11.0 51.0 0.0 13.0 39.0 0.0 26.0 26.0 0.0

Total Split (%) 36.4% 36.4% 0.0% 10.0% 46.4% 0.0% 11.8% 35.5% 0.0% 23.6% 23.6% 0.0%

Maximum Green (s) 36.0 36.0 7.0 47.0 9.0 35.0 22.0 22.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 18%

Maximum Green (s) 16.0

Yellow Time (s) 3.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 21.0 32.3 32.3 36.0 36.0 23.1

Actuated g/C Ratio 0.26 0.41 0.41 0.45 0.45 0.29

v/c Ratio 0.72 0.64 0.26 0.42 0.81 0.50

Control Delay 35.1 29.9 17.4 20.8 31.8 28.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.1 29.9 17.4 20.8 31.8 28.6

LOS D C B C C C

Approach Delay 35.1 23.4 29.6 28.6

Approach LOS D C C C

Queue Length 50th (ft) 158 49 53 39 220 88

Queue Length 95th (ft) 327 #141 130 137 #716 213

Internal Link Dist (ft) 331 433 348 768

Turn Bay Length (ft) 100 180

Base Capacity (vph) 943 269 1063 397 786 920

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.41 0.64 0.17 0.41 0.81 0.50

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 79.5

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 29.3 Intersection LOS: C

Intersection Capacity Utilization 84.8% ICU Level of Service E

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     22: High Street & Winthrop Street (Route 44)
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Lane Group ø9

Pedestrian Calls (#/hr) 15

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

22: High Street & Winthrop Street (Route 44) Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 71

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 202 147 151 148 14 146 437 133 15 398 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 10 10 12 11 11 12 12 11 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 0.94 1.00 0.99 1.00 0.96 1.00

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2031 1668 1750 1728 1738 3405

Flt Permitted 1.00 0.21 1.00 0.32 1.00 0.93

Satd. Flow (perm) 2026 374 1750 584 1738 3161

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.90 0.90 0.90 0.92 0.92 0.92

Adj. Flow (vph) 5 220 160 172 168 16 162 486 148 16 433 13

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 385 0 172 184 0 162 634 0 0 462 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 1% 2% 2% 0% 2% 0%

Turn Type Perm pm+pt pm+pt Perm

Protected Phases 4 3 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.1 32.3 32.3 36.0 36.0 23.3

Effective Green, g (s) 21.1 32.3 32.3 36.0 36.0 23.3

Actuated g/C Ratio 0.26 0.39 0.39 0.44 0.44 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 517 259 683 375 757 891

v/s Ratio Prot c0.06 0.11 0.05 c0.36

v/s Ratio Perm c0.19 0.20 0.14 0.15

v/c Ratio 0.74 0.66 0.27 0.43 0.84 0.52

Uniform Delay, d1 28.3 19.6 17.2 15.2 20.8 25.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.8 6.3 0.2 0.8 8.0 2.2

Delay (s) 34.1 25.9 17.4 16.0 28.8 27.1

Level of Service C C B B C C

Approach Delay (s) 34.1 21.5 26.2 27.1

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 82.7 Sum of lost time (s) 18.4

Intersection Capacity Utilization 84.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 607 355 0 639 10 315 17 24 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 15 16 12 14 12 12 15 15 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 100 150 0 0 0 50 0 0

Storage Lanes 1 1 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1986 2069 1794 0 2003 0 0 1977 1777 0 0 0

Flt Permitted 0.132 0.955

Satd. Flow (perm) 276 2069 1794 0 2003 0 0 1977 1777 0 0 0

Right Turn on Red Yes No Yes Yes

Satd. Flow (RTOR) 250 13

Link Speed (mph) 30 30 30 30

Link Distance (ft) 858 644 498 420

Travel Time (s) 19.5 14.6 11.3 9.5

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.95 0.92 0.99 0.99 0.89 0.89 0.89 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 1% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 639 374 0 655 0 0 373 27 0 0 0

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 3 3 3

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 35.0 35.0 35.0 0.0 35.0 0.0 35.0 35.0 35.0 0.0 0.0 0.0

Total Split (%) 39.3% 39.3% 39.3% 0.0% 39.3% 0.0% 39.3% 39.3% 39.3% 0.0% 0.0% 0.0%

Maximum Green (s) 30.0 30.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø2

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 19.0

Total Split (s) 19.0

Total Split (%) 21%

Maximum Green (s) 16.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.41

v/c Ratio 0.19 0.75 0.42 0.80 0.46 0.04

Control Delay 22.5 27.3 7.7 29.8 19.5 11.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.5 27.3 7.7 29.8 19.5 11.3

LOS C C A C B B

Approach Delay 20.1 29.8 18.9

Approach LOS C C B

Queue Length 50th (ft) 6 218 32 230 109 3

Queue Length 95th (ft) 31 #548 124 #583 254 23

Internal Link Dist (ft) 778 564 418 340

Turn Bay Length (ft) 100 150 50

Base Capacity (vph) 113 849 884 821 811 737

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.19 0.75 0.42 0.80 0.46 0.04

Intersection Summary

Area Type: Other

Cycle Length: 89

Actuated Cycle Length: 73.8

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 22.9 Intersection LOS: C

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     23: Main Street (Route 140) & Union Street
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Lane Group ø2

Pedestrian Calls (#/hr) 5

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 607 355 0 639 10 315 17 24 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 16 12 14 12 12 15 15 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1986 2069 1794 2003 1977 1776

Flt Permitted 0.13 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 276 2069 1794 2003 1977 1776

Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.99 0.99 0.89 0.89 0.89 0.92 0.92 0.92

Adj. Flow (vph) 22 639 374 0 645 10 354 19 27 0 0 0

RTOR Reduction (vph) 0 0 151 0 0 0 0 0 8 0 0 0

Lane Group Flow (vph) 22 639 223 0 655 0 0 373 19 0 0 0

Heavy Vehicles (%) 0% 1% 2% 0% 1% 0% 1% 0% 0% 0% 0% 0%

Turn Type Perm Perm Split Prot

Protected Phases 1 1 3 3 3

Permitted Phases 1 1

Actuated Green, G (s) 30.3 30.3 30.3 30.3 30.3 30.3

Effective Green, g (s) 30.3 30.3 30.3 30.3 30.3 30.3

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 110 822 712 795 785 705

v/s Ratio Prot 0.31 c0.33 c0.19 0.01

v/s Ratio Perm 0.08 0.12

v/c Ratio 0.20 0.78 0.31 0.82 0.48 0.03

Uniform Delay, d1 15.1 20.1 15.8 20.6 17.1 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.0 7.1 1.2 9.5 2.1 0.1

Delay (s) 19.1 27.2 17.0 30.1 19.1 14.1

Level of Service B C B C B B

Approach Delay (s) 23.3 30.1 18.8 0.0

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 24.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 15.7

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 375 56 281 375 28 334

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 16 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1902 0 0 2108 1854 0

Flt Permitted 0.979 0.996

Satd. Flow (perm) 1902 0 0 2108 1854 0

Link Speed (mph) 30 25 30

Link Distance (ft) 308 448 368

Travel Time (s) 7.0 12.2 8.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.90 0.90 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 4% 0% 0% 4% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 459 0 0 729 412 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 90.6% ICU Level of Service E

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 375 56 281 375 28 334

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.90 0.90 0.88 0.88

Hourly flow rate (vph) 399 60 312 417 32 380

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 399 1470 429

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 399 1470 429

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 73 69 40

cM capacity (veh/h) 1171 102 628

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 459 729 411

Volume Left 0 312 32

Volume Right 60 0 380

cSH 1700 1171 449

Volume to Capacity 0.27 0.27 0.92

Queue Length 95th (ft) 0 27 258

Control Delay (s) 0.0 5.8 54.8

Lane LOS A F

Approach Delay (s) 0.0 5.8 54.8

Approach LOS F

Intersection Summary

Average Delay 16.7

Intersection Capacity Utilization 90.6% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 901 38 12 868 3 4 0 3 0 8 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1935 0 0 1942 0 0 1682 0 0 1773 0

Flt Permitted 0.999 0.972

Satd. Flow (perm) 0 1935 0 0 1942 0 0 1682 0 0 1773 0

Link Speed (mph) 30 35 30 30

Link Distance (ft) 613 1042 563 383

Travel Time (s) 13.9 20.3 12.8 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.93 0.93 0.94 0.94 0.94 0.50 0.50 0.50 0.60 0.60 0.60

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1010 0 0 939 0 0 14 0 0 13 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 901 38 12 868 3 4 0 3 0 8 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.93 0.93 0.94 0.94 0.94 0.50 0.50 0.50 0.60 0.60 0.60

Hourly flow rate (vph) 0 969 41 13 923 3 8 0 6 0 13 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1309

pX, platoon unblocked 0.67 0.67 0.67 0.67 0.67 0.67

vC, conflicting volume 927 1010 1946 1941 989 1946 1960 925

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 639 1010 2170 2162 989 2169 2191 637

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 46 100 98 100 56 100

cM capacity (veh/h) 636 694 15 31 302 22 30 320

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 1010 939 14 13

Volume Left 0 13 8 0

Volume Right 41 3 6 0

cSH 636 694 25 30

Volume to Capacity 0.00 0.02 0.56 0.44

Queue Length 95th (ft) 0 1 43 36

Control Delay (s) 0.0 0.5 267.7 198.3

Lane LOS A F F

Approach Delay (s) 0.0 0.5 267.7 198.3

Approach LOS F F

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 118 384 0 0 197 264 28 0 53 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 16 16 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 250 0 0

Storage Lanes 0 0 0 0 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2049 0 0 1913 0 0 2046 1727 0 0 0

Flt Permitted 0.988 0.950

Satd. Flow (perm) 0 2049 0 0 1913 0 0 2046 1727 0 0 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 522 376 353 403

Travel Time (s) 11.9 8.5 8.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 6% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 528 0 0 524 0 0 32 60 0 0 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

26: Myricks Street & Route 79 NB Ramp Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 82

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 118 384 0 0 197 264 28 0 53 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Hourly flow rate (vph) 124 404 0 0 224 300 32 0 60 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 224 404 1026 876 404 1026 1026 374

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 224 404 1026 876 404 1026 1026 374

tC, single (s) 4.1 4.1 7.1 6.5 6.3 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.4 3.5 4.0 3.3

p0 queue free % 91 100 84 100 91 100 100 100

cM capacity (veh/h) 1357 1165 200 263 638 181 215 677

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 528 524 92

Volume Left 124 0 32

Volume Right 0 300 60

cSH 1357 1700 578

Volume to Capacity 0.09 0.31 0.16

Queue Length 95th (ft) 8 0 14

Control Delay (s) 2.6 0.0 16.5

Lane LOS A C

Approach Delay (s) 2.6 0.0 16.5

Approach LOS C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 286 27 35 188 0 0 0 0 216 0 97

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 12 12 15 12 12 12 12 12 16 16

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 150

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2065 0 0 2030 0 0 0 0 0 2046 1830

Flt Permitted 0.992 0.950

Satd. Flow (perm) 0 2065 0 0 2030 0 0 0 0 0 2046 1830

Link Speed (mph) 30 30 30 30

Link Distance (ft) 611 522 572 384

Travel Time (s) 13.9 11.9 13.0 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.92 0.92 0.91 0.91 0.91

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 344 0 0 242 0 0 0 0 0 237 107

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 50.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 286 27 35 188 0 0 0 0 216 0 97

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.92 0.92 0.92 0.92 0.92 0.92 0.91 0.91 0.91

Hourly flow rate (vph) 0 314 30 38 204 0 0 0 0 237 0 107

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 204 314 610 610 329 610 595 204

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 204 314 610 610 329 610 595 204

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 97 100 100 100 41 100 87

cM capacity (veh/h) 1379 1240 349 400 717 400 407 841

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 344 242 344

Volume Left 0 38 237

Volume Right 30 0 107

cSH 1700 1240 580

Volume to Capacity 0.20 0.03 0.59

Queue Length 95th (ft) 0 2 97

Control Delay (s) 0.0 1.5 21.2

Lane LOS A C

Approach Delay (s) 0.0 1.5 21.2

Approach LOS C

Intersection Summary

Average Delay 8.2

Intersection Capacity Utilization 50.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 194 131 35 15 119 73 38 113 48 74 121 218

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 12 12 16 12 12 13 12 12 16 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 100

Storage Lanes 0 0 0 0 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1924 0 0 2013 0 0 1851 0 0 2099 1599

Flt Permitted 0.694 0.964 0.991 0.981

Satd. Flow (perm) 0 1371 0 0 1948 0 0 1851 0 0 2099 1599

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2892 506 542 449

Travel Time (s) 65.7 11.5 12.3 10.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 0% 7% 1% 1% 0% 2% 2% 0% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 409 0 0 235 0 0 226 0 0 212 237

Turn Type Perm Perm Split Split Prot

Protected Phases 2 6 4 4 8 8 8

Permitted Phases 2 6

Detector Phase 2 2 6 6 4 4 8 8 8

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 4.0 4.0 4.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 20.0 20.0 20.0

Total Split (s) 33.0 33.0 0.0 33.0 33.0 0.0 17.0 17.0 0.0 20.0 20.0 20.0

Total Split (%) 36.7% 36.7% 0.0% 36.7% 36.7% 0.0% 18.9% 18.9% 0.0% 22.2% 22.2% 22.2%

Maximum Green (s) 29.0 29.0 29.0 29.0 13.0 13.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 0.5 0.5 0.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s) 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0



Lanes, Volumes, Timings Project First Light - Taunton

28: Middleboro Avenue & Old Colony Avenue Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 86

Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 22%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 29.1 29.1 12.5 14.7 14.7

Actuated g/C Ratio 0.43 0.43 0.18 0.22 0.22

v/c Ratio 0.70 0.28 0.67 0.47 0.69

Control Delay 24.8 14.5 37.5 27.2 36.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 24.8 14.5 37.5 27.2 36.4

LOS C B D C D

Approach Delay 24.8 14.5 37.5 32.0

Approach LOS C B D C

Queue Length 50th (ft) 142 65 91 79 93

Queue Length 95th (ft) #239 109 #162 138 #178

Internal Link Dist (ft) 2812 426 462 369

Turn Bay Length (ft) 100

Base Capacity (vph) 584 829 353 493 375

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.70 0.28 0.64 0.43 0.63

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 68.3

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 27.6 Intersection LOS: C

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     28: Middleboro Avenue & Old Colony Avenue
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 194 131 35 15 119 73 38 113 48 74 121 218

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 14 12 12 16 12 12 13 12 12 16 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 0.99 0.95 0.97 1.00 0.85

Flt Protected 0.97 1.00 0.99 0.98 1.00

Satd. Flow (prot) 1923 2014 1851 2100 1599

Flt Permitted 0.69 0.96 0.99 0.98 1.00

Satd. Flow (perm) 1371 1950 1851 2100 1599

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92

Adj. Flow (vph) 220 149 40 17 135 83 43 128 55 80 132 237

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 409 0 0 235 0 0 226 0 0 212 237

Heavy Vehicles (%) 1% 2% 0% 7% 1% 1% 0% 2% 2% 0% 1% 1%

Turn Type Perm Perm Split Split Prot

Protected Phases 2 6 4 4 8 8 8

Permitted Phases 2 6

Actuated Green, G (s) 29.1 29.1 12.5 14.7 14.7

Effective Green, g (s) 29.1 29.1 12.5 14.7 14.7

Actuated g/C Ratio 0.43 0.43 0.18 0.22 0.22

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 584 831 339 452 344

v/s Ratio Prot c0.12 0.10 c0.15

v/s Ratio Perm c0.30 0.12

v/c Ratio 0.70 0.28 0.67 0.47 0.69

Uniform Delay, d1 16.0 12.8 26.0 23.4 24.7

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.8 0.2 4.9 0.8 5.7

Delay (s) 19.8 13.0 30.9 24.2 30.4

Level of Service B B C C C

Approach Delay (s) 19.8 13.0 30.9 27.4

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 23.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 68.3 Sum of lost time (s) 12.0

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 131 32 30 164 207 31 91 37 216 114 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1834 0 0 1744 0 0 1810 0 0 1819 0

Flt Permitted 0.996 0.968 0.897 0.731

Satd. Flow (perm) 0 1829 0 0 1695 0 0 1640 0 0 1373 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 18 78 22 1

Link Speed (mph) 30 20 30 20

Link Distance (ft) 1273 2892 339 1519

Travel Time (s) 28.9 98.6 7.7 51.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 1% 1% 0% 1% 0% 1% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 187 0 0 455 0 0 180 0 0 380 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 0.0 25.0 25.0 0.0 25.0 25.0 0.0

Total Split (%) 35.7% 35.7% 0.0% 35.7% 35.7% 0.0% 35.7% 35.7% 0.0% 35.7% 35.7% 0.0%

Maximum Green (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None Max Max Max Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 29%

Maximum Green (s) 17.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 16.3 16.3 21.8 21.8

Actuated g/C Ratio 0.33 0.33 0.44 0.44

v/c Ratio 0.30 0.74 0.24 0.62

Control Delay 13.8 22.4 11.9 21.5

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 13.8 22.4 11.9 21.5

LOS B C B C

Approach Delay 13.8 22.4 11.9 21.5

Approach LOS B C B C

Queue Length 50th (ft) 30 78 22 67

Queue Length 95th (ft) 102 #287 99 #306

Internal Link Dist (ft) 1193 2812 259 1439

Turn Bay Length (ft)

Base Capacity (vph) 820 794 738 609

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.23 0.57 0.24 0.62

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 49.3

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 19.2 Intersection LOS: B

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     29: Pinehill Road & Middleboro Avenue
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

29: Pinehill Road & Middleboro Avenue Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 94

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 131 32 30 164 207 31 91 37 216 114 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.97 0.93 0.97 1.00

Flt Protected 1.00 1.00 0.99 0.97

Satd. Flow (prot) 1835 1745 1812 1819

Flt Permitted 1.00 0.97 0.90 0.73

Satd. Flow (perm) 1828 1695 1642 1374

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 2 149 36 34 186 235 35 103 42 245 130 5

RTOR Reduction (vph) 0 12 0 0 53 0 0 13 0 0 1 0

Lane Group Flow (vph) 0 175 0 0 402 0 0 167 0 0 379 0

Heavy Vehicles (%) 0% 1% 0% 0% 1% 1% 0% 1% 0% 1% 1% 0%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 16.4 16.4 21.8 21.8

Effective Green, g (s) 16.4 16.4 21.8 21.8

Actuated g/C Ratio 0.32 0.32 0.42 0.42

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 581 539 694 580

v/s Ratio Prot

v/s Ratio Perm 0.10 c0.24 0.10 c0.28

v/c Ratio 0.30 0.75 0.24 0.65

Uniform Delay, d1 13.3 15.7 9.6 11.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 5.6 0.8 5.7

Delay (s) 13.6 21.3 10.4 17.6

Level of Service B C B B

Approach Delay (s) 13.6 21.3 10.4 17.6

Approach LOS B C B B

Intersection Summary

HCM Average Control Delay 17.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 51.6 Sum of lost time (s) 13.4

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 182 7 125 153 7 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1727 0 1725 0 0 1877

Flt Permitted 0.954 0.997

Satd. Flow (perm) 1727 0 1725 0 0 1877

Link Speed (mph) 30 30 30

Link Distance (ft) 1273 279 1352

Travel Time (s) 28.9 6.3 30.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 2% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 215 0 316 0 0 130

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 33.1% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 182 7 125 153 7 107

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 207 8 142 174 8 122

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 366 229 316

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 366 229 316

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 67 99 99

cM capacity (veh/h) 631 815 1256

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 215 316 130

Volume Left 207 0 8

Volume Right 8 174 0

cSH 637 1700 1256

Volume to Capacity 0.34 0.19 0.01

Queue Length 95th (ft) 37 0 0

Control Delay (s) 13.5 0.0 0.5

Lane LOS B A

Approach Delay (s) 13.5 0.0 0.5

Approach LOS B

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 33.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 159 91 153 47 146 244

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 16 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1841 1839 0 1923 0

Flt Permitted 0.969 0.982

Satd. Flow (perm) 0 1841 1839 0 1923 0

Link Speed (mph) 30 30 30

Link Distance (ft) 294 540 827

Travel Time (s) 6.7 12.3 18.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.90 0.90 0.90 0.90 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 0% 0% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr) 0 0 0

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 278 222 0 424 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 159 91 153 47 146 244

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.92 0.92

Hourly flow rate (vph) 177 101 170 52 159 265

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 222 651 196

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 222 651 196

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 87 58 69

cM capacity (veh/h) 1347 377 850

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 278 222 424

Volume Left 177 0 159

Volume Right 0 52 265

cSH 1347 1700 578

Volume to Capacity 0.13 0.13 0.73

Queue Length 95th (ft) 11 0 156

Control Delay (s) 5.5 0.0 26.4

Lane LOS A D

Approach Delay (s) 5.5 0.0 26.4

Approach LOS D

Intersection Summary

Average Delay 13.8

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 121 366 62 1 349 44 83 59 3 27 48 162

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2086 0 0 1900 0 0 1767 0 0 1703 0

Flt Permitted 0.989 0.972 0.994

Satd. Flow (perm) 0 2086 0 0 1900 0 0 1767 0 0 1703 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 555 811 422 619

Travel Time (s) 12.6 18.4 9.6 14.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.89 0.89 0.89 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 3% 0% 2% 0% 0% 2% 0% 0% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 597 0 0 448 0 0 162 0 0 270 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 121 366 62 1 349 44 83 59 3 27 48 162

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.89 0.89 0.89 0.88 0.88 0.88

Hourly flow rate (vph) 132 398 67 1 397 50 93 66 3 31 55 184

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 811

pX, platoon unblocked

vC, conflicting volume 447 465 1330 1143 432 1155 1152 422

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 447 465 1330 1143 432 1155 1152 422

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 88 100 0 62 99 73 69 71

cM capacity (veh/h) 1119 1107 66 176 628 113 176 634

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 597 448 163 269

Volume Left 132 1 93 31

Volume Right 67 50 3 184

cSH 1119 1107 90 309

Volume to Capacity 0.12 0.00 1.80 0.87

Queue Length 95th (ft) 10 0 339 197

Control Delay (s) 3.0 0.0 480.5 61.4

Lane LOS A A F F

Approach Delay (s) 3.0 0.0 480.5 61.4

Approach LOS F F

Intersection Summary

Average Delay 65.4

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Lane Configurations

Volume (vph) 10 505 498 389 390 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 11 10 13 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 175 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1898 1818 1492 1867 0

Flt Permitted 0.988 0.953

Satd. Flow (perm) 0 1877 1818 1492 1867 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 442 1

Link Speed (mph) 30 30 30

Link Distance (ft) 521 651 811

Travel Time (s) 11.8 14.8 18.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 1% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 585 566 442 449 0

Turn Type Perm Perm

Protected Phases 1 1 2 3

Permitted Phases 1 1

Detector Phase 1 1 1 1 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0

Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 17.0

Total Split (s) 40.0 40.0 40.0 40.0 25.0 0.0 17.0

Total Split (%) 48.8% 48.8% 48.8% 48.8% 30.5% 0.0% 21%

Maximum Green (s) 35.0 35.0 35.0 35.0 20.0 14.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 4.0 4.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None

Walk Time (s) 10.0

Flash Dont Walk (s) 4.0
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Lane Group EBL EBT WBT WBR SBL SBR ø3

Pedestrian Calls (#/hr) 10

Act Effct Green (s) 29.7 29.7 29.7 20.6

Actuated g/C Ratio 0.47 0.47 0.47 0.33

v/c Ratio 0.66 0.66 0.47 0.74

Control Delay 18.1 18.2 3.3 31.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 18.1 18.2 3.3 31.7

LOS B B A C

Approach Delay 18.1 11.7 31.7

Approach LOS B B C

Queue Length 50th (ft) 142 137 0 156

Queue Length 95th (ft) 354 344 47 #404

Internal Link Dist (ft) 441 571 731

Turn Bay Length (ft) 175

Base Capacity (vph) 1070 1037 1041 609

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.55 0.55 0.42 0.74

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 63.2

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 17.9 Intersection LOS: B

Intersection Capacity Utilization 64.8% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     33: County Street (Route 140) & Gordon Owen Parkway
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 10 505 498 389 390 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 13 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 1898 1818 1492 1868

Flt Permitted 0.99 1.00 1.00 0.95

Satd. Flow (perm) 1878 1818 1492 1868

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 11 574 566 442 443 6

RTOR Reduction (vph) 0 0 0 242 1 0

Lane Group Flow (vph) 0 585 566 200 448 0

Heavy Vehicles (%) 0% 0% 1% 1% 0% 0%

Turn Type Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1

Actuated Green, G (s) 29.7 29.7 29.7 20.6

Effective Green, g (s) 29.7 29.7 29.7 20.6

Actuated g/C Ratio 0.45 0.45 0.45 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 852 824 677 587

v/s Ratio Prot 0.31 c0.24

v/s Ratio Perm c0.31 0.13

v/c Ratio 0.69 0.69 0.30 0.76

Uniform Delay, d1 14.2 14.2 11.3 20.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.5 2.6 0.3 6.2

Delay (s) 16.7 16.8 11.6 26.5

Level of Service B B B C

Approach Delay (s) 16.7 14.5 26.5

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 17.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 65.5 Sum of lost time (s) 15.2

Intersection Capacity Utilization 64.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 861 84 288 737 230 56 250 360 218 262 25

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 11 12 12 12 12 12 12 15 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 115 300 135 300 25 75 24 0

Storage Lanes 1 1 1 0 1 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1685 3531 0 1728 3446 0 1805 1881 1599 1805 2044 0

Flt Permitted 0.950 0.950 0.327 0.399

Satd. Flow (perm) 1685 3531 0 1728 3446 0 621 1881 1599 758 2044 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 35 230 4

Link Speed (mph) 30 30 30 30

Link Distance (ft) 679 659 600 698

Travel Time (s) 15.4 15.0 13.6 15.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.89 0.89 0.93 0.93 0.93 0.92 0.92 0.92 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 1% 1% 1% 0% 1% 1% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 16 1061 0 310 1039 0 61 272 391 242 319 0

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Detector Phase 1 6 5 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 8.0 12.0 8.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 25.0 40.0 0.0 25.0 40.0 0.0 34.0 34.0 34.0 34.0 34.0 0.0

Total Split (%) 20.8% 33.3% 0.0% 20.8% 33.3% 0.0% 28.3% 28.3% 28.3% 28.3% 28.3% 0.0%

Maximum Green (s) 21.0 36.0 21.0 36.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None Max None Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 21.0

Total Split (s) 21.0

Total Split (%) 18%

Maximum Green (s) 18.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 8.0

Flash Dont Walk (s) 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 6.6 36.2 21.1 56.9 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.06 0.35 0.20 0.55 0.29 0.29 0.29 0.29 0.29

v/c Ratio 0.15 0.85 0.88 0.54 0.34 0.49 0.62 1.09 0.53

Control Delay 51.1 39.5 66.3 18.0 37.5 35.3 18.2 123.4 35.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 51.1 39.5 66.3 18.0 37.5 35.3 18.2 123.4 35.3

LOS D D E B D D B F D

Approach Delay 39.7 29.1 26.2 73.3

Approach LOS D C C E

Queue Length 50th (ft) 10 313 189 167 30 139 81 ~168 163

Queue Length 95th (ft) 35 #569 #437 424 85 277 228 #402 316

Internal Link Dist (ft) 599 579 520 618

Turn Bay Length (ft) 115 135 25 75 24

Base Capacity (vph) 345 1245 354 1917 181 550 630 222 600

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.05 0.85 0.88 0.54 0.34 0.49 0.62 1.09 0.53

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 103.2

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.09

Intersection Signal Delay: 38.3 Intersection LOS: D

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     34: Dean Street (Route 44) & Longmeadow Road
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 861 84 288 737 230 56 250 360 218 262 25

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 12 11 12 12 12 12 12 12 15 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1685 3530 1728 3447 1805 1881 1599 1805 2044

Flt Permitted 0.95 1.00 0.95 1.00 0.33 1.00 1.00 0.40 1.00

Satd. Flow (perm) 1685 3530 1728 3447 622 1881 1599 757 2044

Peak-hour factor, PHF 0.89 0.89 0.89 0.93 0.93 0.93 0.92 0.92 0.92 0.90 0.90 0.90

Adj. Flow (vph) 16 967 94 310 792 247 61 272 391 242 291 28

RTOR Reduction (vph) 0 6 0 0 17 0 0 0 166 0 3 0

Lane Group Flow (vph) 16 1055 0 310 1022 0 61 272 225 242 316 0

Heavy Vehicles (%) 0% 1% 0% 1% 1% 1% 0% 1% 1% 0% 1% 0%

Turn Type Prot Prot Perm Perm Perm

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 4 8

Actuated Green, G (s) 2.9 38.7 21.1 56.9 30.2 30.2 30.2 30.2 30.2

Effective Green, g (s) 2.9 38.7 21.1 56.9 30.2 30.2 30.2 30.2 30.2

Actuated g/C Ratio 0.03 0.36 0.20 0.53 0.28 0.28 0.28 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 45 1264 337 1814 174 525 447 211 571

v/s Ratio Prot 0.01 c0.30 c0.18 0.30 0.14 0.15

v/s Ratio Perm 0.10 0.14 c0.32

v/c Ratio 0.36 0.83 0.92 0.56 0.35 0.52 0.50 1.15 0.55

Uniform Delay, d1 51.7 31.8 42.7 17.2 31.1 32.8 32.7 38.9 33.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.8 6.6 29.1 1.3 1.2 0.9 0.9 107.2 1.2

Delay (s) 56.5 38.4 71.7 18.5 32.3 33.7 33.6 146.1 34.4

Level of Service E D E B C C C F C

Approach Delay (s) 38.7 30.7 33.5 82.6

Approach LOS D C C F

Intersection Summary

HCM Average Control Delay 41.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 108.1 Sum of lost time (s) 18.1

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 111 589 76 10 528 16 70 67 20 24 83 127

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 150 0 150 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1752 1829 0 1805 1856 0 0 1810 0 0 1718 0

Flt Permitted 0.204 0.237 0.539 0.961

Satd. Flow (perm) 376 1829 0 450 1856 0 0 998 0 0 1660 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 7 2 7 58

Link Speed (mph) 30 30 30 30

Link Distance (ft) 682 771 671 608

Travel Time (s) 15.5 17.5 15.3 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.96 0.98 0.98 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 2% 3% 0% 2% 0% 2% 0% 0% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 121 723 0 11 618 0 0 161 0 0 265 0

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 1 6 5 2 3 3

Permitted Phases 6 2 3 3

Detector Phase 1 6 5 2 3 3 3 3

Switch Phase

Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 11.0 15.0 11.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 11.0 40.0 0.0 11.0 40.0 0.0 30.0 30.0 0.0 30.0 30.0 0.0

Total Split (%) 11.1% 40.4% 0.0% 11.1% 40.4% 0.0% 30.3% 30.3% 0.0% 30.3% 30.3% 0.0%

Maximum Green (s) 6.0 35.0 6.0 35.0 25.0 25.0 25.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 6.0 6.0 3.0 6.0 4.0 4.0 4.0 4.0

Minimum Gap (s) 6.0 6.0 3.0 6.0 4.0 4.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 18.0

Total Split (s) 18.0

Total Split (%) 18%

Maximum Green (s) 15.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 8.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 43.5 42.7 39.1 32.9 16.2 16.2

Actuated g/C Ratio 0.59 0.58 0.53 0.45 0.22 0.22

v/c Ratio 0.36 0.68 0.03 0.74 0.72 0.64

Control Delay 12.6 19.6 10.4 26.2 45.7 29.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.6 19.6 10.4 26.2 45.7 29.2

LOS B B B C D C

Approach Delay 18.6 25.9 45.7 29.2

Approach LOS B C D C

Queue Length 50th (ft) 18 160 2 195 63 83

Queue Length 95th (ft) 77 #750 13 #573 #160 190

Internal Link Dist (ft) 602 691 591 528

Turn Bay Length (ft) 150 150

Base Capacity (vph) 339 1064 354 916 356 622

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.36 0.68 0.03 0.67 0.45 0.43

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 73.5

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 24.8 Intersection LOS: C

Intersection Capacity Utilization 78.2% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     35: Winthrop Street & Highland Street
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Lane Group ø9

Pedestrian Calls (#/hr) 10

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 111 589 76 10 528 16 70 67 20 24 83 127

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.98 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1752 1829 1805 1856 1810 1718

Flt Permitted 0.20 1.00 0.24 1.00 0.54 0.96

Satd. Flow (perm) 377 1829 450 1856 998 1659

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.96 0.98 0.98 0.88 0.88 0.88

Adj. Flow (vph) 121 640 83 11 600 18 73 68 20 27 94 144

RTOR Reduction (vph) 0 3 0 0 1 0 0 6 0 0 46 0

Lane Group Flow (vph) 121 720 0 11 617 0 0 155 0 0 219 0

Heavy Vehicles (%) 3% 2% 3% 0% 2% 0% 2% 0% 0% 0% 1% 3%

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 1 6 5 2 3 3

Permitted Phases 6 2 3 3

Actuated Green, G (s) 48.6 42.7 38.3 37.4 16.2 16.2

Effective Green, g (s) 48.6 42.7 38.3 37.4 16.2 16.2

Actuated g/C Ratio 0.61 0.53 0.48 0.47 0.20 0.20

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 6.0 6.0 3.0 6.0 4.0 4.0

Lane Grp Cap (vph) 336 976 231 868 202 336

v/s Ratio Prot c0.03 c0.39 0.00 0.33

v/s Ratio Perm 0.19 0.02 c0.16 0.13

v/c Ratio 0.36 0.74 0.05 0.71 0.77 0.65

Uniform Delay, d1 10.3 14.3 12.3 17.0 30.1 29.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 4.0 0.1 4.0 17.0 4.9

Delay (s) 12.1 18.4 12.4 21.0 47.1 34.2

Level of Service B B B C D C

Approach Delay (s) 17.5 20.8 47.1 34.2

Approach LOS B C D C

Intersection Summary

HCM Average Control Delay 23.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.2

Intersection Capacity Utilization 78.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 81 0 10 250 243 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 200 150

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 1863 1770 1863 1863 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1770 1863 1770 1863 1863 1583

Link Speed (mph) 30 30 30

Link Distance (ft) 406 597 382

Travel Time (s) 9.2 13.6 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 92 0 11 284 276 44

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 81 0 10 250 243 39

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 92 0 11 284 276 44

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 597

pX, platoon unblocked 1.00

vC, conflicting volume 583 276 320

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 582 276 320

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 100 99

cM capacity (veh/h) 470 763 1239

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 92 0 11 284 276 44

Volume Left 92 0 11 0 0 0

Volume Right 0 0 0 0 0 44

cSH 470 1700 1239 1700 1700 1700

Volume to Capacity 0.20 0.00 0.01 0.17 0.16 0.03

Queue Length 95th (ft) 18 0 1 0 0 0

Control Delay (s) 14.5 0.0 7.9 0.0 0.0 0.0

Lane LOS B A A

Approach Delay (s) 14.5 0.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 61 115 678 75 194 601

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1948 1830 3510 0 0 3523

Flt Permitted 0.950 0.988

Satd. Flow (perm) 1948 1830 3510 0 0 3523

Link Speed (mph) 30 40 40

Link Distance (ft) 489 1115 542

Travel Time (s) 11.1 19.0 9.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.88 0.88 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 1% 4% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 66 125 855 0 0 893

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

37: 495 NB Ramp & Route 105 Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 117

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 61 115 678 75 194 601

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.88 0.88 0.89 0.89

Hourly flow rate (vph) 66 125 770 85 218 675

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1587 428 770

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1587 428 770

tC, single (s) 6.9 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 7 78 74

cM capacity (veh/h) 71 581 840

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 191 514 342 443 450

Volume Left 66 0 0 218 0

Volume Right 125 0 85 0 0

cSH 205 1700 1700 840 1700

Volume to Capacity 0.93 0.30 0.20 0.26 0.26

Queue Length 95th (ft) 192 0 0 26 0

Control Delay (s) 73.5 0.0 0.0 6.9 0.0

Lane LOS F A

Approach Delay (s) 73.5 0.0 3.4

Approach LOS F

Intersection Summary

Average Delay 8.8

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 162 65 74 591 558 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1967 1743 0 3541 3483 0

Flt Permitted 0.950 0.994

Satd. Flow (perm) 1967 1743 0 3541 3483 0

Link Speed (mph) 30 30 40

Link Distance (ft) 516 240 1115

Travel Time (s) 11.7 5.5 19.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.92 0.92 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 5% 4% 1% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 184 74 0 722 745 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 162 65 74 591 558 105

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.92 0.92 0.89 0.89

Hourly flow rate (vph) 184 74 80 642 627 118

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1168 372 627

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1168 372 627

tC, single (s) 6.9 7.0 4.2

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 88 91

cM capacity (veh/h) 168 616 937

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 258 295 428 418 327

Volume Left 184 80 0 0 0

Volume Right 74 0 0 0 118

cSH 227 937 1700 1700 1700

Volume to Capacity 1.13 0.09 0.25 0.25 0.19

Queue Length 95th (ft) 298 7 0 0 0

Control Delay (s) 146.0 3.2 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 146.0 1.3 0.0

Approach LOS F

Intersection Summary

Average Delay 22.4

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 102 178 19 39 204 67 33 233 40 41 263 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1799 0 0 1814 0 0 1845 0 0 1799 0

Flt Permitted 0.803 0.928 0.927 0.941

Satd. Flow (perm) 0 1469 0 0 1694 0 0 1719 0 0 1701 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 6 25 14 33

Link Speed (mph) 30 30 30 30

Link Distance (ft) 548 563 860 661

Travel Time (s) 12.5 12.8 19.5 15.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 2% 0% 0% 1% 2% 3% 0% 3% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 340 0 0 352 0 0 332 0 0 468 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0

Total Split (%) 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0% 50.0% 50.0% 0.0%

Maximum Green (s) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 16.0 16.0 16.9 16.9

Actuated g/C Ratio 0.38 0.38 0.40 0.40

v/c Ratio 0.60 0.53 0.47 0.66

Control Delay 16.3 13.5 12.0 15.3

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 16.3 13.5 12.0 15.3

LOS B B B B

Approach Delay 16.3 13.5 12.0 15.3

Approach LOS B B B B

Queue Length 50th (ft) 53 50 46 69

Queue Length 95th (ft) 165 154 143 204

Internal Link Dist (ft) 468 483 780 581

Turn Bay Length (ft)

Base Capacity (vph) 1147 1326 1343 1334

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.30 0.27 0.25 0.35

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 41.9

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 14.4 Intersection LOS: B

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     39: Route 79 & Route 18



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

39: Route 79 & Route 18 Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 122

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 102 178 19 39 204 67 33 233 40 41 263 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.97 0.98 0.96

Flt Protected 0.98 0.99 0.99 1.00

Satd. Flow (prot) 1800 1813 1844 1798

Flt Permitted 0.80 0.93 0.93 0.94

Satd. Flow (perm) 1469 1693 1718 1702

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.88 0.88 0.88

Adj. Flow (vph) 116 202 22 44 232 76 36 253 43 47 299 122

RTOR Reduction (vph) 0 4 0 0 15 0 0 8 0 0 19 0

Lane Group Flow (vph) 0 336 0 0 337 0 0 324 0 0 449 0

Heavy Vehicles (%) 5% 2% 0% 0% 1% 2% 3% 0% 3% 0% 1% 3%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 16.0 16.0 16.9 16.9

Effective Green, g (s) 16.0 16.0 16.9 16.9

Actuated g/C Ratio 0.39 0.39 0.41 0.41

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 575 662 710 703

v/s Ratio Prot

v/s Ratio Perm c0.23 0.20 0.19 c0.26

v/c Ratio 0.58 0.51 0.46 0.64

Uniform Delay, d1 9.8 9.5 8.7 9.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.6 0.5 1.9

Delay (s) 11.4 10.1 9.1 11.5

Level of Service B B A B

Approach Delay (s) 11.4 10.1 9.1 11.5

Approach LOS B B A B

Intersection Summary

HCM Average Control Delay 10.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 40.9 Sum of lost time (s) 8.0

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 0 13 4 1 0 16 398 1 4 399 88

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 10 16 12 10 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1668 1830 0 1409 0 0 1878 0 0 1822 0

Flt Permitted 0.950 0.960 0.998

Satd. Flow (perm) 0 1668 1830 0 1409 0 0 1878 0 0 1822 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 340 444 1082 984

Travel Time (s) 7.7 10.1 24.6 22.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 0% 0% 25% 0% 0% 0% 1% 0% 0% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 99 15 0 6 0 0 451 0 0 545 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project First Light - Taunton

40: Taunton Street & Route 18 Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 124

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 87 0 13 4 1 0 16 398 1 4 399 88

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90

Hourly flow rate (vph) 99 0 15 5 1 0 17 433 1 4 443 98

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 970 970 492 969 1018 433 541 434

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 970 970 492 969 1018 433 541 434

tC, single (s) 7.1 6.5 6.2 7.3 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.7 4.0 3.3 2.2 2.2

p0 queue free % 57 100 97 98 100 100 98 100

cM capacity (veh/h) 229 250 581 203 234 627 1038 1137

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 114 6 451 546

Volume Left 99 5 17 4

Volume Right 15 0 1 98

cSH 263 209 1038 1137

Volume to Capacity 0.43 0.03 0.02 0.00

Queue Length 95th (ft) 51 2 1 0

Control Delay (s) 29.4 22.7 0.5 0.1

Lane LOS D C A A

Approach Delay (s) 29.4 22.7 0.5 0.1

Approach LOS D C

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 23 120 413 109 15 385

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 11 12 12 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1894 1760 1764 0 0 3449

Flt Permitted 0.950 0.998

Satd. Flow (perm) 1894 1760 1764 0 0 3449

Link Speed (mph) 30 30 30

Link Distance (ft) 562 921 599

Travel Time (s) 12.8 20.9 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.91 0.91 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 4% 1% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 26 136 574 0 0 455

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 120 413 109 15 385

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.91 0.91 0.88 0.88

Hourly flow rate (vph) 26 136 454 120 17 438

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 767 514 454

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 767 514 454

tC, single (s) 7.0 7.0 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 92 73 98

cM capacity (veh/h) 321 500 1117

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 162 574 163 292

Volume Left 26 0 17 0

Volume Right 136 120 0 0

cSH 596 1700 1117 1700

Volume to Capacity 0.27 0.34 0.02 0.17

Queue Length 95th (ft) 28 0 1 0

Control Delay (s) 15.2 0.0 1.0 0.0

Lane LOS C A

Approach Delay (s) 15.2 0.0 0.4

Approach LOS C

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 41 174 23 481 316 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 11 11 11

Grade (%) 0% 0% 0%

Storage Length (ft) 0 150 0 0

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1894 1812 0 1795 1801 1546

Flt Permitted 0.950 0.998

Satd. Flow (perm) 1894 1812 0 1795 1801 1546

Link Speed (mph) 30 30 30

Link Distance (ft) 595 770 921

Travel Time (s) 13.5 17.5 20.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.95 0.95 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 8% 1% 5% 2% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 47 198 0 530 359 105

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 41 174 23 481 316 92

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.95 0.95 0.88 0.88

Hourly flow rate (vph) 47 198 24 506 359 105

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 914 359 359

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 914 359 359

tC, single (s) 6.5 6.2 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 84 71 98

cM capacity (veh/h) 290 688 1183

Direction, Lane # EB 1 NB 1 SB 1 SB 2

Volume Total 244 531 359 105

Volume Left 47 24 0 0

Volume Right 198 0 0 105

cSH 850 1183 1700 1700

Volume to Capacity 0.29 0.02 0.21 0.06

Queue Length 95th (ft) 30 2 0 0

Control Delay (s) 13.8 0.6 0.0 0.0

Lane LOS B A

Approach Delay (s) 13.8 0.6 0.0

Approach LOS B

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 71 1117 842 566 6 173

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 13 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1904 1821 0 2046 1760

Flt Permitted 0.997 0.950

Satd. Flow (perm) 0 1904 1821 0 2046 1760

Link Speed (mph) 50 50 30

Link Distance (ft) 833 581 538

Travel Time (s) 11.4 7.9 12.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.95 0.95 0.90 0.90 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 2% 2% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1251 1565 0 7 194

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 127.0% ICU Level of Service H

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 71 1117 842 566 6 173

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.90 0.90 0.89 0.89

Hourly flow rate (vph) 75 1176 936 629 7 194

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 936 2575 1250

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 936 2575 1250

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 90 74 7

cM capacity (veh/h) 740 26 209

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 1251 1564 201

Volume Left 75 0 7

Volume Right 0 629 194

cSH 740 1700 216

Volume to Capacity 0.10 0.92 0.93

Queue Length 95th (ft) 8 0 195

Control Delay (s) 3.8 0.0 96.3

Lane LOS A F

Approach Delay (s) 3.8 0.0 96.3

Approach LOS F

Intersection Summary

Average Delay 8.0

Intersection Capacity Utilization 127.0% ICU Level of Service H

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 690 191 33 983 48 498

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 13 12 12 13 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 150

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1873 0 0 1920 1967 1760

Flt Permitted 0.998 0.950

Satd. Flow (perm) 1873 0 0 1920 1967 1760

Link Speed (mph) 50 50 30

Link Distance (ft) 690 833 502

Travel Time (s) 9.4 11.4 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.94 0.94 0.90 0.90

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 3% 2% 4% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 937 0 0 1081 53 553

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 690 191 33 983 48 498

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.90 0.90

Hourly flow rate (vph) 734 203 35 1046 53 553

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 734 1952 836

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 734 1952 836

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 20 0

cM capacity (veh/h) 866 67 364

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 937 1081 607

Volume Left 0 35 53

Volume Right 203 0 553

cSH 1700 866 399

Volume to Capacity 0.55 0.04 1.52

Queue Length 95th (ft) 0 3 821

Control Delay (s) 0.0 1.3 264.4

Lane LOS A F

Approach Delay (s) 0.0 1.3 264.4

Approach LOS F

Intersection Summary

Average Delay 61.6

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 843 20 27 850 18 5 6 14 13 6 69

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 13 12 12 12 12 12 10 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1866 0 0 1917 0 0 1742 0 0 1552 0

Flt Permitted 0.996 0.998 0.990 0.993

Satd. Flow (perm) 0 1866 0 0 1917 0 0 1742 0 0 1552 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 547 743 379 337

Travel Time (s) 9.3 12.7 8.6 7.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 988 0 0 952 0 0 29 0 0 100 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 66 843 20 27 850 18 5 6 14 13 6 69

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 70 897 21 29 904 19 6 7 16 15 7 78

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 923 918 2101 2029 907 2038 2030 914

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 923 918 2101 2029 907 2038 2030 914

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 90 96 76 87 95 55 87 76

cM capacity (veh/h) 736 752 24 51 337 33 51 331

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 988 952 28 100

Volume Left 70 29 6 15

Volume Right 21 19 16 78

cSH 736 752 67 121

Volume to Capacity 0.10 0.04 0.42 0.82

Queue Length 95th (ft) 8 3 41 123

Control Delay (s) 2.7 1.1 93.0 107.0

Lane LOS A A F F

Approach Delay (s) 2.7 1.1 93.0 107.0

Approach LOS F F

Intersection Summary

Average Delay 8.3

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 923 84 24 851 41 65 11 32 52 14 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 13 12 12 13 12 12 11 12 12 14 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1921 0 0 1910 0 0 1646 0 0 1833 0

Flt Permitted 0.921 0.959 0.708 0.815

Satd. Flow (perm) 0 1773 0 0 1833 0 0 1200 0 0 1527 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 7 24 44

Link Speed (mph) 40 40 30 30

Link Distance (ft) 573 780 392 509

Travel Time (s) 9.8 13.3 8.9 11.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.91 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 9% 2% 0% 0% 20% 7% 4% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1162 0 0 996 0 0 122 0 0 133 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 60.0 60.0 0.0 60.0 60.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Split (%) 75.0% 75.0% 0.0% 75.0% 75.0% 0.0% 25.0% 25.0% 0.0% 25.0% 25.0% 0.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 16.0 16.0 16.0 16.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max None None None None

Walk Time (s)

Flash Dont Walk (s)



Lanes, Volumes, Timings Project First Light - Taunton

47: Route 44 & Church Street Build (2022) Alternative A - Mitigated SAT Peak Hour

Jan 2013 Synchro 7 -  Report

HSH Page 136

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 57.6 57.6 11.3 11.3

Actuated g/C Ratio 0.79 0.79 0.15 0.15

v/c Ratio 0.83 0.69 0.59 0.49

Control Delay 15.2 9.1 36.4 26.4

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 15.2 9.1 36.4 26.4

LOS B A D C

Approach Delay 15.2 9.1 36.4 26.4

Approach LOS B A D C

Queue Length 50th (ft) 303 197 43 38

Queue Length 95th (ft) #806 442 93 86

Internal Link Dist (ft) 493 700 312 429

Turn Bay Length (ft)

Base Capacity (vph) 1399 1445 284 372

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.83 0.69 0.43 0.36

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 73.1

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 14.4 Intersection LOS: B

Intersection Capacity Utilization 93.3% ICU Level of Service F

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     47: Route 44 & Church Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 923 84 24 851 41 65 11 32 52 14 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 13 12 12 13 12 12 11 12 12 14 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.99 0.96 0.94

Flt Protected 1.00 1.00 0.97 0.98

Satd. Flow (prot) 1921 1909 1645 1833

Flt Permitted 0.92 0.96 0.71 0.82

Satd. Flow (perm) 1774 1833 1200 1527

Peak-hour factor, PHF 0.91 0.91 0.91 0.92 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 56 1014 92 26 925 45 74 12 36 59 16 58

RTOR Reduction (vph) 0 3 0 0 2 0 0 21 0 0 38 0

Lane Group Flow (vph) 0 1159 0 0 994 0 0 101 0 0 95 0

Heavy Vehicles (%) 0% 1% 0% 9% 2% 0% 0% 20% 7% 4% 0% 0%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 56.6 56.6 9.4 9.4

Effective Green, g (s) 56.6 56.6 9.4 9.4

Actuated g/C Ratio 0.76 0.76 0.13 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1357 1402 152 194

v/s Ratio Prot

v/s Ratio Perm c0.65 0.54 c0.08 0.06

v/c Ratio 0.85 0.71 0.66 0.49

Uniform Delay, d1 5.9 4.5 30.8 30.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.0 3.1 10.5 1.9

Delay (s) 12.9 7.5 41.3 32.0

Level of Service B A D C

Approach Delay (s) 12.9 7.5 41.3 32.0

Approach LOS B A D C

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 74.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 93.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 962 38 31 1116 28 22 2 33 2 6 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 14 16 12 13 12 12 11 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 130 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 2003 1727 0 1918 0 0 1631 0 0 1609 0

Flt Permitted 0.998 0.999 0.981 0.998

Satd. Flow (perm) 0 2003 1727 0 1918 0 0 1631 0 0 1609 0

Link Speed (mph) 40 40 30 30

Link Distance (ft) 821 790 522 477

Travel Time (s) 14.0 13.5 11.9 10.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 6% 3% 2% 0% 0% 0% 3% 0% 0% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1042 40 0 1223 0 0 65 0 0 62 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 102.2% ICU Level of Service G

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 38 962 38 31 1116 28 22 2 33 2 6 47

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 40 1002 40 32 1162 29 25 2 38 2 7 53

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1192 1042 2380 2338 1002 2362 2362 1177

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1192 1042 2380 2338 1002 2362 2362 1177

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 95 0 93 87 88 79 77

cM capacity (veh/h) 593 664 14 33 293 19 32 229

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1

Volume Total 1042 40 1224 65 62

Volume Left 40 0 32 25 2

Volume Right 0 40 29 38 53

cSH 593 1700 664 33 110

Volume to Capacity 0.07 0.02 0.05 1.96 0.57

Queue Length 95th (ft) 5 0 4 182 68

Control Delay (s) 2.2 0.0 2.0 706.3 74.0

Lane LOS A A F F

Approach Delay (s) 2.2 2.0 706.3 74.0

Approach LOS F F

Intersection Summary

Average Delay 22.7

Intersection Capacity Utilization 102.2% ICU Level of Service G

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 76 1244 293 33 1319 142 307 89 63 161 78 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 10 11 11 11 12 13 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 100 0 175 200 0 175 0

Storage Lanes 0 1 0 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3564 1492 0 3447 1561 1805 1820 0 1770 1707 0

Flt Permitted 0.551 0.864 0.216 0.648

Satd. Flow (perm) 0 1969 1492 0 2982 1561 410 1820 0 1207 1707 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 131 102 29 68

Link Speed (mph) 30 30 30 30

Link Distance (ft) 805 1061 855 763

Travel Time (s) 18.3 24.1 19.4 17.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.99 0.99 0.99 0.95 0.95 0.95 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 1% 6% 1% 0% 0% 2% 0% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1334 296 0 1423 149 349 173 0 183 248 0

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 7 4 4 8 8 1 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 8.0 8.0 6.0 6.0 8.0 6.0 8.0

Minimum Split (s) 12.0 14.0 14.0 14.0 14.0 12.0 12.0 14.0 12.0 14.0

Total Split (s) 12.0 68.0 68.0 56.0 56.0 14.0 20.0 38.0 0.0 14.0 32.0 0.0

Total Split (%) 10.0% 56.7% 56.7% 46.7% 46.7% 11.7% 16.7% 31.7% 0.0% 11.7% 26.7% 0.0%

Maximum Green (s) 6.0 62.0 62.0 50.0 50.0 8.0 14.0 32.0 8.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Max Max Max Max Max None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 62.2 62.2 50.1 64.2 37.4 23.4 25.4 17.4

Actuated g/C Ratio 0.56 0.56 0.45 0.58 0.34 0.21 0.23 0.16

v/c Ratio 1.13 0.33 1.06 0.16 1.12 0.43 0.58 0.77

Control Delay 93.0 9.0 74.1 5.1 116.7 34.5 37.8 48.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 93.0 9.0 74.1 5.1 116.7 34.5 37.8 48.2

LOS F A E A F C D D

Approach Delay 77.8 67.6 89.5 43.8

Approach LOS E E F D

Queue Length 50th (ft) ~425 56 ~592 14 ~221 89 97 125

Queue Length 95th (ft) #772 129 #819 50 #388 150 149 207

Internal Link Dist (ft) 725 981 775 683

Turn Bay Length (ft) 100 175 200 175

Base Capacity (vph) 1183 889 1339 941 313 544 315 451

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.13 0.33 1.06 0.16 1.12 0.32 0.58 0.55

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 111.6

Natural Cycle: 130

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 71.9 Intersection LOS: E

Intersection Capacity Utilization 123.7% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     49: Route 44 & Orchard Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 76 1244 293 33 1319 142 307 89 63 161 78 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 11 11 11 12 13 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3564 1492 3447 1561 1805 1820 1770 1706

Flt Permitted 0.55 1.00 0.86 1.00 0.22 1.00 0.65 1.00

Satd. Flow (perm) 1969 1492 2981 1561 410 1820 1207 1706

Peak-hour factor, PHF 0.99 0.99 0.99 0.95 0.95 0.95 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 77 1257 296 35 1388 149 349 101 72 183 89 159

RTOR Reduction (vph) 0 0 58 0 0 49 0 23 0 0 57 0

Lane Group Flow (vph) 0 1334 238 0 1423 100 349 150 0 183 191 0

Heavy Vehicles (%) 1% 1% 1% 6% 1% 0% 0% 2% 0% 2% 0% 1%

Turn Type pm+pt Perm Perm pm+ov pm+pt pm+pt

Protected Phases 7 4 8 1 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 62.2 62.2 50.2 58.2 37.4 23.4 25.4 17.4

Effective Green, g (s) 62.2 62.2 50.2 58.2 37.4 23.4 25.4 17.4

Actuated g/C Ratio 0.56 0.56 0.45 0.52 0.34 0.21 0.23 0.16

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1183 832 1341 898 312 382 315 266

v/s Ratio Prot c0.06 0.01 c0.14 0.08 0.04 0.11

v/s Ratio Perm c0.57 0.16 0.48 0.06 c0.23 0.09

v/c Ratio 1.13 0.29 1.06 0.11 1.12 0.39 0.58 0.72

Uniform Delay, d1 24.7 13.0 30.7 13.6 32.6 38.0 37.2 44.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 68.7 0.9 42.6 0.1 86.8 0.7 2.7 8.9

Delay (s) 93.4 13.9 73.3 13.6 119.4 38.7 39.9 53.6

Level of Service F B E B F D D D

Approach Delay (s) 78.9 67.6 92.6 47.8

Approach LOS E E F D

Intersection Summary

HCM Average Control Delay 73.1 HCM Level of Service E

HCM Volume to Capacity ratio 1.08

Actuated Cycle Length (s) 111.6 Sum of lost time (s) 12.0

Intersection Capacity Utilization 123.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 124 0 88 205 802 0 0 589 175

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16 10 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 150 210 0 0 0

Storage Lanes 0 0 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 0 0 1986 1760 1636 3539 0 0 3453 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 0 1986 1760 1636 3539 0 0 3453 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 100 56

Link Speed (mph) 30 30 40 40

Link Distance (ft) 665 690 712 1771

Travel Time (s) 15.1 15.7 12.1 30.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.95 0.95 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 3% 0% 4% 3% 2% 0% 0% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 141 100 216 844 0 0 868 0

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 6.0 8.0 8.0

Minimum Split (s) 21.0 21.0 11.0 21.0 21.0

Total Split (s) 0.0 0.0 0.0 25.0 25.0 0.0 20.0 55.0 0.0 0.0 35.0 0.0

Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 0.0% 25.0% 68.8% 0.0% 0.0% 43.8% 0.0%

Maximum Green (s) 20.0 20.0 15.0 50.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.2 80.0 15.6 58.8 38.2

Actuated g/C Ratio 0.14 1.00 0.20 0.74 0.48

v/c Ratio 0.51 0.06 0.68 0.32 0.52

Control Delay 37.8 0.1 31.5 3.1 16.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 37.8 0.1 31.5 3.1 16.2

LOS D A C A B

Approach Delay 22.2 8.9 16.2

Approach LOS C A B

Queue Length 50th (ft) 66 0 89 57 141

Queue Length 95th (ft) 111 0 133 67 227

Internal Link Dist (ft) 585 610 632 1691

Turn Bay Length (ft) 150 210

Base Capacity (vph) 497 1760 345 2602 1678

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.28 0.06 0.63 0.32 0.52

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 13.3 Intersection LOS: B

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     50: 495 NB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 124 0 88 205 802 0 0 589 175

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16 10 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1986 1760 1636 3539 3451

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1986 1760 1636 3539 3451

Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.95 0.95 0.92 0.92 0.88 0.88

Adj. Flow (vph) 0 0 0 141 0 100 216 844 0 0 669 199

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 29 0

Lane Group Flow (vph) 0 0 0 0 141 100 216 844 0 0 839 0

Heavy Vehicles (%) 0% 0% 0% 3% 0% 4% 3% 2% 0% 0% 1% 1%

Turn Type Split Free Prot

Protected Phases 8 8 5 2 6

Permitted Phases Free

Actuated Green, G (s) 11.2 80.0 15.6 58.8 38.2

Effective Green, g (s) 11.2 80.0 15.6 58.8 38.2

Actuated g/C Ratio 0.14 1.00 0.19 0.73 0.48

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 278 1760 319 2601 1648

v/s Ratio Prot c0.07 c0.13 0.24 c0.24

v/s Ratio Perm 0.06

v/c Ratio 0.51 0.06 0.68 0.32 0.51

Uniform Delay, d1 31.8 0.0 29.9 3.7 14.4

Progression Factor 1.00 1.00 0.75 0.70 1.00

Incremental Delay, d2 1.5 0.1 4.9 0.3 1.1

Delay (s) 33.3 0.1 27.3 2.9 15.6

Level of Service C A C A B

Approach Delay (s) 0.0 19.5 7.8 15.6

Approach LOS A B A B

Intersection Summary

HCM Average Control Delay 12.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 203 2 219 0 0 0 0 804 171 66 648 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 16 12 12 12 12 12 12 10 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 150 0 0 0 0 200 0

Storage Lanes 0 1 0 0 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1955 1743 0 0 0 0 3475 0 1652 3574 0

Flt Permitted 0.953 0.950

Satd. Flow (perm) 0 1955 1743 0 0 0 0 3475 0 1652 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 249 43

Link Speed (mph) 30 30 40 40

Link Distance (ft) 680 686 1368 712

Travel Time (s) 15.5 15.6 23.3 12.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.96 0.96 0.90 0.90 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 5% 0% 0% 0% 0% 1% 2% 2% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 233 249 0 0 0 0 1016 0 73 720 0

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Detector Phase 4 4 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 21.0 21.0 21.0 9.0 21.0

Total Split (s) 25.0 25.0 0.0 0.0 0.0 0.0 0.0 43.0 0.0 12.0 55.0 0.0

Total Split (%) 31.3% 31.3% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 15.0% 68.8% 0.0%

Maximum Green (s) 20.0 20.0 38.0 7.0 50.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode None None C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 14.7 80.0 44.6 7.8 55.3

Actuated g/C Ratio 0.18 1.00 0.56 0.10 0.69

v/c Ratio 0.65 0.14 0.52 0.45 0.29

Control Delay 38.3 0.2 13.3 34.8 6.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 38.3 0.2 13.3 34.8 6.2

LOS D A B C A

Approach Delay 18.6 13.3 8.8

Approach LOS B B A

Queue Length 50th (ft) 109 0 162 31 121

Queue Length 95th (ft) 162 0 241 m59 98

Internal Link Dist (ft) 600 606 1288 632

Turn Bay Length (ft) 150 200

Base Capacity (vph) 489 1743 1954 168 2471

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.48 0.14 0.52 0.43 0.29

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 34 (43%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 12.9 Intersection LOS: B

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: 495 SB Ramp & Route 138
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 203 2 219 0 0 0 0 804 171 66 648 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 16 12 12 12 12 12 12 10 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1955 1743 3474 1652 3574

Flt Permitted 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1955 1743 3474 1652 3574

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.96 0.96 0.90 0.90 0.92

Adj. Flow (vph) 231 2 249 0 0 0 0 838 178 73 720 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 20 0 0 0 0

Lane Group Flow (vph) 0 233 249 0 0 0 0 996 0 73 720 0

Heavy Vehicles (%) 5% 0% 5% 0% 0% 0% 0% 1% 2% 2% 1% 0%

Turn Type Perm Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free

Actuated Green, G (s) 14.7 80.0 43.6 6.7 55.3

Effective Green, g (s) 14.7 80.0 43.6 6.7 55.3

Actuated g/C Ratio 0.18 1.00 0.55 0.08 0.69

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 359 1743 1893 138 2471

v/s Ratio Prot c0.29 c0.04 0.20

v/s Ratio Perm 0.12 0.14

v/c Ratio 0.65 0.14 0.53 0.53 0.29

Uniform Delay, d1 30.3 0.0 11.6 35.1 4.8

Progression Factor 1.00 1.00 1.00 0.78 1.11

Incremental Delay, d2 4.0 0.2 1.1 3.2 0.3

Delay (s) 34.3 0.2 12.7 30.8 5.6

Level of Service C A B C A

Approach Delay (s) 16.7 0.0 12.7 7.9

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 11.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 546 70 242 767 37 506

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 125 0 0 250

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1881 1568 0 3515 1986 1812

Flt Permitted 0.678 0.950

Satd. Flow (perm) 1881 1568 0 2412 1986 1812

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 34 544

Link Speed (mph) 40 40 30

Link Distance (ft) 1056 1116 739

Travel Time (s) 18.0 19.0 16.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.93 0.93 0.91 0.91 0.93 0.93

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 3% 3% 1% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 587 75 0 1109 40 544

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0

Minimum Split (s) 21.0 13.0 21.0 24.0

Total Split (s) 40.0 0.0 15.0 55.0 25.0 0.0

Total Split (%) 50.0% 0.0% 18.8% 68.8% 31.3% 0.0%

Maximum Green (s) 35.0 10.0 50.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 4.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max None C-Max None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBT EBR WBL WBT NBL NBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 69.0 80.0 69.0 8.2 80.0

Actuated g/C Ratio 0.86 1.00 0.86 0.10 1.00

v/c Ratio 0.36 0.05 0.53 0.20 0.30

Control Delay 3.3 0.1 4.0 35.2 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 3.3 0.1 4.0 35.2 0.4

LOS A A A D A

Approach Delay 2.9 4.0 2.8

Approach LOS A A A

Queue Length 50th (ft) 98 0 90 19 0

Queue Length 95th (ft) 167 m0 142 47 0

Internal Link Dist (ft) 976 1036 659

Turn Bay Length (ft) 125 250

Base Capacity (vph) 1622 1568 2080 497 1812

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.36 0.05 0.53 0.08 0.30

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 32 (40%), Referenced to phase 4:EBT and 8:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 3.4 Intersection LOS: A

Intersection Capacity Utilization 76.1% ICU Level of Service D

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     52: Route 104 & Route 24 NB Ramp
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 546 70 242 767 37 506

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 4.0 5.0 5.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1881 1568 3515 1986 1812

Flt Permitted 1.00 1.00 0.68 0.95 1.00

Satd. Flow (perm) 1881 1568 2413 1986 1812

Peak-hour factor, PHF 0.93 0.93 0.91 0.91 0.93 0.93

Adj. Flow (vph) 587 75 266 843 40 544

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 587 75 0 1109 40 544

Heavy Vehicles (%) 1% 3% 3% 1% 3% 1%

Turn Type Free pm+pt Free

Protected Phases 4 3 8 2

Permitted Phases Free 8 Free

Actuated Green, G (s) 65.0 80.0 65.0 5.0 80.0

Effective Green, g (s) 65.0 80.0 65.0 5.0 80.0

Actuated g/C Ratio 0.81 1.00 0.81 0.06 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1528 1568 1961 124 1812

v/s Ratio Prot 0.31 0.02

v/s Ratio Perm 0.05 c0.46 c0.30

v/c Ratio 0.38 0.05 0.57 0.32 0.30

Uniform Delay, d1 2.0 0.0 2.6 35.9 0.0

Progression Factor 1.15 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.1 0.4 1.5 0.4

Delay (s) 3.0 0.1 3.0 37.4 0.4

Level of Service A A A D A

Approach Delay (s) 2.7 3.0 3.0

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 2.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 76.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Lane Configurations

Volume (vph) 30 373 304 500 243 102

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 200

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1875 1881 1583 2006 1830

Flt Permitted 0.961 0.950

Satd. Flow (perm) 0 1809 1881 1583 2006 1830

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 526 111

Link Speed (mph) 40 40 30

Link Distance (ft) 769 1056 605

Travel Time (s) 13.1 18.0 13.8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.95 0.95 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 2% 2% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 443 320 526 264 111

Turn Type Perm Free Free

Protected Phases 4 8 6 9

Permitted Phases 4 Free Free

Detector Phase 4 4 8 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 20.0

Total Split (s) 35.0 35.0 35.0 0.0 25.0 0.0 20.0

Total Split (%) 43.8% 43.8% 43.8% 0.0% 31.3% 0.0% 25%

Maximum Green (s) 30.0 30.0 30.0 20.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max C-Max None None

Walk Time (s) 5.0

Flash Dont Walk (s) 9.0
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Lane Group EBL EBT WBT WBR SBL SBR ø9

Pedestrian Calls (#/hr) 5

Act Effct Green (s) 50.5 50.5 80.0 15.7 80.0

Actuated g/C Ratio 0.63 0.63 1.00 0.20 1.00

v/c Ratio 0.39 0.27 0.33 0.67 0.06

Control Delay 11.5 13.9 0.5 37.9 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.5 13.9 0.5 37.9 0.1

LOS B B A D A

Approach Delay 11.5 5.6 26.7

Approach LOS B A C

Queue Length 50th (ft) 80 75 0 123 0

Queue Length 95th (ft) 280 217 0 183 0

Internal Link Dist (ft) 689 976 525

Turn Bay Length (ft) 200

Base Capacity (vph) 1142 1188 1583 507 1830

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.39 0.27 0.33 0.52 0.06

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 11.9 Intersection LOS: B

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     53: Route 104 & Route 24 SB Ramp
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 30 373 304 500 243 102

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 16 16

Total Lost time (s) 5.0 5.0 4.0 5.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1876 1881 1583 2006 1830

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1808 1881 1583 2006 1830

Peak-hour factor, PHF 0.91 0.91 0.95 0.95 0.92 0.92

Adj. Flow (vph) 33 410 320 526 264 111

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 443 320 526 264 111

Heavy Vehicles (%) 0% 1% 1% 2% 2% 0%

Turn Type Perm Free Free

Protected Phases 4 8 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 46.5 46.5 80.0 15.7 80.0

Effective Green, g (s) 46.5 46.5 80.0 15.7 80.0

Actuated g/C Ratio 0.58 0.58 1.00 0.20 1.00

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1051 1093 1583 394 1830

v/s Ratio Prot 0.17 c0.13

v/s Ratio Perm c0.24 c0.33 0.06

v/c Ratio 0.42 0.29 0.33 0.67 0.06

Uniform Delay, d1 9.3 8.5 0.0 29.8 0.0

Progression Factor 1.00 1.40 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.6 0.5 4.4 0.1

Delay (s) 10.5 12.4 0.5 34.2 0.1

Level of Service B B A C A

Approach Delay (s) 10.5 5.0 24.1

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 10.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 175 197 58 141 25 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 15 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1921 0 0 2061 2046 1760

Flt Permitted 0.986 0.950

Satd. Flow (perm) 1921 0 0 2061 2046 1760

Link Speed (mph) 35 35 30

Link Distance (ft) 1432 769 456

Travel Time (s) 27.9 15.0 10.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.92 0.92 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 404 0 0 216 28 22

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 175 197 58 141 25 19

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.88 0.88

Hourly flow rate (vph) 190 214 63 153 28 22

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 190 577 297

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 190 577 297

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 95 94 97

cM capacity (veh/h) 1396 460 737

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 404 216 50

Volume Left 0 63 28

Volume Right 214 0 22

cSH 1700 1396 810

Volume to Capacity 0.24 0.05 0.06

Queue Length 95th (ft) 0 4 5

Control Delay (s) 0.0 2.5 11.9

Lane LOS A B

Approach Delay (s) 0.0 2.5 11.9

Approach LOS B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 44 290 133 34 83 189

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 15 15 12 16 16

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 100

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 2064 1990 0 2025 1812

Flt Permitted 0.994 0.950

Satd. Flow (perm) 0 2064 1990 0 2025 1812

Link Speed (mph) 35 35 30

Link Distance (ft) 663 1432 367

Travel Time (s) 12.9 27.9 8.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.91 0.91 0.89 0.89 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 5% 0% 2% 3% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 367 187 0 94 215

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 44 290 133 34 83 189

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.89 0.89 0.88 0.88

Hourly flow rate (vph) 48 319 149 38 94 215

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 149 584 169

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 149 584 169

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 97 79 76

cM capacity (veh/h) 1414 459 878

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 367 188 309

Volume Left 48 0 94

Volume Right 0 38 215

cSH 1414 1700 1264

Volume to Capacity 0.03 0.11 0.24

Queue Length 95th (ft) 3 0 24

Control Delay (s) 1.3 0.0 11.8

Lane LOS A B

Approach Delay (s) 1.3 0.0 11.8

Approach LOS B

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 41.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 5 0 16 9 191 0 465 104 186 110 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 0 0

Storage Lanes 0 0 1 1 0 0 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3498 0 1687 1900 1777 0 4778 0 3045 1731 0

Flt Permitted 0.818 0.744 0.950

Satd. Flow (perm) 0 2953 0 1321 1900 1777 0 4778 0 3045 1731 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 217 59 11

Link Speed (mph) 30 30 30 30

Link Distance (ft) 544 429 432 604

Travel Time (s) 12.4 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.70 0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 20 0 18 10 217 0 646 0 211 139 0

Turn Type Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8

Detector Phase 4 4 8 8 8 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 31.0 31.0 31.0 31.0 31.0 24.0 13.0 24.0

Total Split (s) 31.0 31.0 0.0 31.0 31.0 31.0 0.0 24.0 0.0 25.0 49.0 0.0

Total Split (%) 38.8% 38.8% 0.0% 38.8% 38.8% 38.8% 0.0% 30.0% 0.0% 31.3% 61.3% 0.0%

Maximum Green (s) 26.0 26.0 26.0 26.0 26.0 19.0 20.0 44.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None C-Max None C-Max

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 21.0 21.0 21.0 21.0 21.0 14.0 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 8.8 8.8 8.8 8.8 36.2 20.0 61.2

Actuated g/C Ratio 0.11 0.11 0.11 0.11 0.45 0.25 0.76

v/c Ratio 0.06 0.12 0.05 0.56 0.29 0.28 0.10

Control Delay 31.6 33.4 31.4 11.0 13.1 20.9 1.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 31.6 33.4 31.4 11.0 13.1 20.9 1.6

LOS C C C B B C A

Approach Delay 31.6 13.5 13.1 13.3

Approach LOS C B B B

Queue Length 50th (ft) 4 8 5 0 63 31 2

Queue Length 95th (ft) 11 26 18 54 93 51 8

Internal Link Dist (ft) 464 349 352 524

Turn Bay Length (ft) 260 200

Base Capacity (vph) 960 429 618 724 2197 761 1328

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.04 0.02 0.30 0.29 0.28 0.10

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 4 (5%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 13.5 Intersection LOS: B

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 5 0 16 9 191 0 465 104 186 110 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.91 0.97 1.00

Frt 1.00 1.00 1.00 0.85 0.97 1.00 0.98

Flt Protected 0.97 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3496 1687 1900 1777 4776 3045 1731

Flt Permitted 0.82 0.74 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2953 1320 1900 1777 4776 3045 1731

Peak-hour factor, PHF 0.70 0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 13 7 0 18 10 217 0 528 118 211 125 14

RTOR Reduction (vph) 0 0 0 0 0 193 0 32 0 0 3 0

Lane Group Flow (vph) 0 20 0 18 10 24 0 614 0 211 136 0

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Turn Type Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 8.8 8.8 8.8 8.8 36.2 20.0 61.2

Effective Green, g (s) 8.8 8.8 8.8 8.8 36.2 20.0 61.2

Actuated g/C Ratio 0.11 0.11 0.11 0.11 0.45 0.25 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 325 145 209 195 2161 761 1324

v/s Ratio Prot 0.01 c0.13 c0.07 0.08

v/s Ratio Perm 0.01 c0.01 0.01

v/c Ratio 0.06 0.12 0.05 0.12 0.28 0.28 0.10

Uniform Delay, d1 31.9 32.1 31.9 32.1 13.8 24.2 2.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.82 0.60

Incremental Delay, d2 0.1 0.4 0.1 0.3 0.3 0.2 0.2

Delay (s) 32.0 32.5 31.9 32.4 14.1 20.0 1.6

Level of Service C C C C B C A

Approach Delay (s) 32.0 32.4 14.1 12.7

Approach LOS C C B B

Intersection Summary

HCM Average Control Delay 17.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.26

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 73 78 1 11 156 231 278 49 158 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 250 200

Storage Lanes 0 2 0 1 2 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 2389 0 1365 1292 3367 1827 1509 1745 1792 1615

Flt Permitted 0.953 0.950 0.950

Satd. Flow (perm) 0 0 2389 0 1365 1292 3367 1827 1509 1745 1792 1615

Right Turn on Red No Yes Yes Yes

Satd. Flow (RTOR) 12 316 33

Link Speed (mph) 30 30 30 30

Link Distance (ft) 428 475 604 626

Travel Time (s) 9.7 10.8 13.7 14.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 19% 33% 0% 25% 4% 4% 7% 0% 6% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 83 0 90 12 177 262 316 56 180 33

Turn Type Over Split Prot Prot Prot Prot Prot

Protected Phases 5 4 4 4 5 2 2 1 6 6

Permitted Phases

Detector Phase 5 4 4 4 5 2 2 1 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 10.0 10.0 6.0 10.0 10.0

Minimum Split (s) 13.0 31.0 31.0 31.0 13.0 26.0 26.0 11.0 26.0 26.0

Total Split (s) 0.0 0.0 23.0 31.0 31.0 31.0 23.0 38.0 38.0 11.0 26.0 26.0

Total Split (%) 0.0% 0.0% 28.8% 38.8% 38.8% 38.8% 28.8% 47.5% 47.5% 13.8% 32.5% 32.5%

Maximum Green (s) 18.0 26.0 26.0 26.0 18.0 33.0 33.0 6.0 21.0 21.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max None None None C-Max C-Max C-Max None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 35.6 11.0 11.0 35.6 54.0 54.0 8.1 21.0 21.0

Actuated g/C Ratio 0.44 0.14 0.14 0.44 0.68 0.68 0.10 0.26 0.26

v/c Ratio 0.08 0.48 0.06 0.12 0.21 0.28 0.32 0.38 0.07

Control Delay 15.7 39.6 15.4 10.3 4.5 1.7 37.5 27.1 8.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 15.7 39.6 15.4 10.3 4.5 1.7 37.5 27.1 8.8

LOS B D B B A A D C A

Approach Delay 36.8 4.7 27.0

Approach LOS D A C

Queue Length 50th (ft) 13 42 0 17 21 0 27 74 0

Queue Length 95th (ft) 31 80 13 23 50 0 58 127 19

Internal Link Dist (ft) 348 395 524 546

Turn Bay Length (ft) 250 200

Base Capacity (vph) 1062 444 428 1497 1234 1121 176 470 448

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.08 0.20 0.03 0.12 0.21 0.28 0.32 0.38 0.07

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 11 (14%), Referenced to phase 2:NBT and 5:NBL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.48

Intersection Signal Delay: 13.1 Intersection LOS: B

Intersection Capacity Utilization 36.3% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     4: O'Connell Way & Stevens Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 73 78 1 11 156 231 278 49 158 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.88 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Frt 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2389 1365 1292 3367 1827 1509 1745 1792 1615

Flt Permitted 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2389 1365 1292 3367 1827 1509 1745 1792 1615

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 0 0 83 89 1 12 177 262 316 56 180 33

RTOR Reduction (vph) 0 0 0 0 0 11 0 0 118 0 0 24

Lane Group Flow (vph) 0 0 83 0 90 1 177 262 198 56 180 9

Heavy Vehicles (%) 0% 0% 19% 33% 0% 25% 4% 4% 7% 0% 6% 0%

Turn Type Over Split Prot Prot Prot Prot Prot

Protected Phases 5 4 4 4 5 2 2 1 6 6

Permitted Phases

Actuated Green, G (s) 32.7 9.4 9.4 32.7 50.1 50.1 5.5 22.9 22.9

Effective Green, g (s) 32.7 9.4 9.4 32.7 50.1 50.1 5.5 22.9 22.9

Actuated g/C Ratio 0.41 0.12 0.12 0.41 0.63 0.63 0.07 0.29 0.29

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 977 160 152 1376 1144 945 120 513 462

v/s Ratio Prot 0.03 c0.07 0.00 0.05 c0.14 0.13 c0.03 c0.10 0.01

v/s Ratio Perm

v/c Ratio 0.08 0.56 0.01 0.13 0.23 0.21 0.47 0.35 0.02

Uniform Delay, d1 14.5 33.4 31.2 14.8 6.5 6.4 35.8 22.7 20.5

Progression Factor 1.00 1.00 1.00 0.67 0.48 0.68 1.00 1.00 1.00

Incremental Delay, d2 0.2 4.5 0.0 0.2 0.5 0.5 2.9 0.4 0.0

Delay (s) 14.7 37.8 31.2 10.1 3.6 4.9 38.7 23.1 20.5

Level of Service B D C B A A D C C

Approach Delay (s) 14.7 37.0 5.7 26.0

Approach LOS B D A C

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 36.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 19 2 10 232 234 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 150 100

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1770 1583 1770 1863 1863 1583

Link Speed (mph) 30 30 30

Link Distance (ft) 733 626 351

Travel Time (s) 16.7 14.2 8.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 2 11 264 266 30

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 22.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 19 2 10 232 234 26

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 22 2 11 264 266 30

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 626

pX, platoon unblocked 0.99

vC, conflicting volume 552 266 295

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 544 266 295

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 100 99

cM capacity (veh/h) 491 773 1266

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 22 2 11 264 266 30

Volume Left 22 0 11 0 0 0

Volume Right 0 2 0 0 0 30

cSH 491 773 1266 1700 1700 1700

Volume to Capacity 0.04 0.00 0.01 0.16 0.16 0.02

Queue Length 95th (ft) 3 0 1 0 0 0

Control Delay (s) 12.7 9.7 7.9 0.0 0.0 0.0

Lane LOS B A A

Approach Delay (s) 12.4 0.3 0.0

Approach LOS B

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 22.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 100 8 20 68 207 0 946 311 922 422 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 0 0

Storage Lanes 0 0 1 1 0 0 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3517 0 1805 1900 1509 0 4734 0 3433 1834 0

Flt Permitted 0.819 0.604 0.950

Satd. Flow (perm) 0 2936 0 1148 1900 1509 0 4734 0 3433 1834 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 235 83 20

Link Speed (mph) 30 30 30 30

Link Distance (ft) 552 429 432 601

Travel Time (s) 12.5 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.93 0.93 0.93

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 199 0 23 77 235 0 1428 0 991 544 0

Turn Type Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8

Detector Phase 4 4 8 8 8 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 31.0 31.0 31.0 31.0 31.0 24.0 13.0 24.0

Total Split (s) 31.0 31.0 0.0 31.0 31.0 31.0 0.0 34.0 0.0 35.0 69.0 0.0

Total Split (%) 31.0% 31.0% 0.0% 31.0% 31.0% 31.0% 0.0% 34.0% 0.0% 35.0% 69.0% 0.0%

Maximum Green (s) 26.0 26.0 26.0 26.0 26.0 29.0 30.0 64.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None C-Max None C-Max

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 21.0 21.0 21.0 21.0 21.0 14.0 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 12.0 12.0 12.0 12.0 43.0 30.0 78.0

Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.43 0.30 0.78

v/c Ratio 0.56 0.17 0.34 0.61 0.69 0.96 0.38

Control Delay 46.1 41.0 43.5 12.4 24.1 43.9 2.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.4

Total Delay 46.1 41.0 43.5 12.4 24.1 43.9 3.1

LOS D D D B C D A

Approach Delay 46.1 21.5 24.1 29.5

Approach LOS D C C C

Queue Length 50th (ft) 62 13 46 0 247 310 36

Queue Length 95th (ft) 92 36 85 61 312 m#434 m80

Internal Link Dist (ft) 472 349 352 521

Turn Bay Length (ft) 260 200

Base Capacity (vph) 767 298 494 566 2083 1030 1435

Starvation Cap Reductn 0 0 0 0 0 0 427

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.26 0.08 0.16 0.42 0.69 0.96 0.54

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 98 (98%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 27.4 Intersection LOS: C

Intersection Capacity Utilization 74.4% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     3: Overpass Connector & Stevens Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 100 8 20 68 207 0 946 311 922 422 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.91 0.97 1.00

Frt 0.99 1.00 1.00 0.85 0.96 1.00 0.98

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3518 1805 1900 1509 4734 3433 1835

Flt Permitted 0.82 0.60 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2938 1147 1900 1509 4734 3433 1835

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.93 0.93 0.93

Adj. Flow (vph) 76 114 9 23 77 235 0 1075 353 991 454 90

RTOR Reduction (vph) 0 4 0 0 0 207 0 47 0 0 4 0

Lane Group Flow (vph) 0 195 0 23 77 28 0 1381 0 991 540 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Turn Type Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 12.0 12.0 12.0 12.0 43.0 30.0 78.0

Effective Green, g (s) 12.0 12.0 12.0 12.0 43.0 30.0 78.0

Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.43 0.30 0.78

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 353 138 228 181 2036 1030 1431

v/s Ratio Prot 0.04 c0.29 c0.29 0.29

v/s Ratio Perm c0.07 0.02 0.02

v/c Ratio 0.55 0.17 0.34 0.16 0.68 0.96 0.38

Uniform Delay, d1 41.5 39.5 40.4 39.5 22.9 34.4 3.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.86 0.63

Incremental Delay, d2 1.9 0.6 0.9 0.4 1.8 12.4 0.4

Delay (s) 43.3 40.1 41.2 39.9 24.8 42.1 2.6

Level of Service D D D D C D A

Approach Delay (s) 43.3 40.2 24.8 28.1

Approach LOS D D C C

Intersection Summary

HCM Average Control Delay 28.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 74.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 749 267 1 56 857 278 82 35 412 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 250 200

Storage Lanes 0 2 1 0 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 2814 1719 1501 0 3433 1863 1357 1544 1881 1583

Flt Permitted 0.950 0.950 0.950

Satd. Flow (perm) 0 0 2814 1719 1501 0 3433 1863 1357 1544 1881 1583

Right Turn on Red No Yes Yes Yes

Satd. Flow (RTOR) 64 92 56

Link Speed (mph) 30 30 30 30

Link Distance (ft) 746 475 601 613

Travel Time (s) 17.0 10.8 13.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 5% 0% 8% 2% 2% 19% 13% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 851 303 65 0 963 312 92 39 463 57

Turn Type Over Split Prot Prot Prot Prot

Protected Phases 5 4 4 5 2 2 1 6 6

Permitted Phases

Detector Phase 5 4 4 5 2 2 1 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 10.0 10.0 6.0 10.0 10.0

Minimum Split (s) 13.0 31.0 31.0 13.0 26.0 26.0 11.0 26.0 26.0

Total Split (s) 0.0 0.0 35.0 31.0 31.0 0.0 35.0 55.0 55.0 14.0 34.0 34.0

Total Split (%) 0.0% 0.0% 35.0% 31.0% 31.0% 0.0% 35.0% 55.0% 55.0% 14.0% 34.0% 34.0%

Maximum Green (s) 30.0 26.0 26.0 30.0 50.0 50.0 9.0 29.0 29.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max None None C-Max C-Max C-Max None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 21.0 21.0 16.0 16.0 16.0 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 20 20 0 0 0 0

Act Effct Green (s) 34.1 21.9 21.9 34.1 59.9 59.9 7.7 29.0 29.0

Actuated g/C Ratio 0.34 0.22 0.22 0.34 0.60 0.60 0.08 0.29 0.29

v/c Ratio 0.89 0.81 0.17 0.82 0.28 0.11 0.33 0.85 0.11

Control Delay 45.0 53.3 8.8 22.3 7.8 1.8 50.8 49.8 8.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 45.0 53.3 8.8 22.3 7.8 1.8 50.8 49.8 8.2

LOS D D A C A A D D A

Approach Delay 45.4 17.6 45.6

Approach LOS D B D

Queue Length 50th (ft) 292 182 1 102 96 5 24 277 0

Queue Length 95th (ft) #439 261 32 #403 173 m9 56 #438 29

Internal Link Dist (ft) 666 395 521 533

Turn Bay Length (ft) 250 200

Base Capacity (vph) 960 447 438 1171 1117 850 139 545 499

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.89 0.68 0.15 0.82 0.28 0.11 0.28 0.85 0.11

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 12 (12%), Referenced to phase 2:NBT and 5:NBL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 33.3 Intersection LOS: C

Intersection Capacity Utilization 75.2% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: O'Connell Way & Stevens Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 749 267 1 56 857 278 82 35 412 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.88 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Frt 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2814 1719 1501 3433 1863 1357 1544 1881 1583

Flt Permitted 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2814 1719 1501 3433 1863 1357 1544 1881 1583

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 0 0 851 303 1 64 963 312 92 39 463 57

RTOR Reduction (vph) 0 0 0 0 50 0 0 0 39 0 0 39

Lane Group Flow (vph) 0 0 851 303 15 0 963 312 53 39 463 18

Heavy Vehicles (%) 0% 0% 1% 5% 0% 8% 2% 2% 19% 13% 1% 2%

Turn Type Over Split Prot Prot Prot Prot

Protected Phases 5 4 4 5 2 2 1 6 6

Permitted Phases

Actuated Green, G (s) 32.1 21.9 21.9 32.1 57.9 57.9 5.2 31.0 31.0

Effective Green, g (s) 32.1 21.9 21.9 32.1 57.9 57.9 5.2 31.0 31.0

Actuated g/C Ratio 0.32 0.22 0.22 0.32 0.58 0.58 0.05 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 903 376 329 1102 1079 786 80 583 491

v/s Ratio Prot c0.30 c0.18 0.01 0.28 0.17 0.04 0.03 c0.25 0.01

v/s Ratio Perm

v/c Ratio 0.94 0.81 0.05 0.87 0.29 0.07 0.49 0.79 0.04

Uniform Delay, d1 33.1 37.0 30.8 32.0 10.6 9.2 46.1 31.6 24.1

Progression Factor 1.00 1.00 1.00 0.49 0.60 0.55 1.00 1.00 1.00

Incremental Delay, d2 18.9 11.9 0.1 7.8 0.5 0.1 4.6 7.4 0.0

Delay (s) 51.9 48.9 30.9 23.7 7.0 5.2 50.7 38.9 24.1

Level of Service D D C C A A D D C

Approach Delay (s) 51.9 45.7 18.6 38.2

Approach LOS D D B D

Intersection Summary

HCM Average Control Delay 34.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 75.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 135 1 10 325 497 58

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 150 100

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1770 1583 1770 1863 1863 1583

Link Speed (mph) 30 30 30

Link Distance (ft) 513 613 269

Travel Time (s) 11.7 13.9 6.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 153 1 11 369 565 66

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 135 1 10 325 497 58

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 153 1 11 369 565 66

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 613

pX, platoon unblocked 0.93

vC, conflicting volume 957 565 631

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 918 565 631

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 45 100 99

cM capacity (veh/h) 278 525 952

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 153 1 11 369 565 66

Volume Left 153 0 11 0 0 0

Volume Right 0 1 0 0 0 66

cSH 278 525 952 1700 1700 1700

Volume to Capacity 0.55 0.00 0.01 0.22 0.33 0.04

Queue Length 95th (ft) 77 0 1 0 0 0

Control Delay (s) 32.8 11.9 8.8 0.0 0.0 0.0

Lane LOS D B A

Approach Delay (s) 32.6 0.3 0.0

Approach LOS D

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 114 7 21 109 120 0 580 343 432 166 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 0 0

Storage Lanes 0 0 1 1 0 0 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3507 0 1805 1900 1830 0 4818 0 3502 1780 0

Flt Permitted 0.803 0.614 0.950

Satd. Flow (perm) 0 2867 0 1167 1900 1830 0 4818 0 3502 1780 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 136 175 47

Link Speed (mph) 30 30 30 30

Link Distance (ft) 620 429 432 604

Travel Time (s) 14.1 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.91 0.91 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 221 0 24 124 136 0 1014 0 470 264 0

Turn Type Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8

Detector Phase 4 4 8 8 8 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 31.0 31.0 31.0 31.0 31.0 24.0 13.0 24.0

Total Split (s) 31.0 31.0 0.0 31.0 31.0 31.0 0.0 24.0 0.0 25.0 49.0 0.0

Total Split (%) 38.8% 38.8% 0.0% 38.8% 38.8% 38.8% 0.0% 30.0% 0.0% 31.3% 61.3% 0.0%

Maximum Green (s) 26.0 26.0 26.0 26.0 26.0 19.0 20.0 44.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None C-Max None C-Max

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 21.0 21.0 21.0 21.0 21.0 14.0 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 11.4 11.4 11.4 11.4 33.6 20.0 58.6

Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.42 0.25 0.73

v/c Ratio 0.54 0.14 0.46 0.36 0.48 0.54 0.20

Control Delay 35.5 30.7 36.4 8.5 15.0 32.4 3.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.5 30.7 36.4 8.5 15.0 32.4 3.3

LOS D C D A B C A

Approach Delay 35.5 22.6 15.0 22.0

Approach LOS D C B C

Queue Length 50th (ft) 53 11 58 0 105 125 0

Queue Length 95th (ft) 81 30 100 42 154 168 0

Internal Link Dist (ft) 540 349 352 524

Turn Bay Length (ft) 260 200

Base Capacity (vph) 935 379 618 687 2125 876 1316

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.24 0.06 0.20 0.20 0.48 0.54 0.20

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 4 (5%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 20.2 Intersection LOS: C

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 114 7 21 109 120 0 580 343 432 166 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.91 0.97 1.00

Frt 0.99 1.00 1.00 0.85 0.94 1.00 0.95

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3504 1805 1900 1830 4819 3502 1780

Flt Permitted 0.80 0.61 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2867 1166 1900 1830 4819 3502 1780

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.91 0.91 0.92 0.92 0.92

Adj. Flow (vph) 83 130 8 24 124 136 0 637 377 470 180 84

RTOR Reduction (vph) 0 4 0 0 0 117 0 102 0 0 13 0

Lane Group Flow (vph) 0 217 0 24 124 19 0 913 0 470 251 0

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Turn Type Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 11.4 11.4 11.4 11.4 33.6 20.0 58.6

Effective Green, g (s) 11.4 11.4 11.4 11.4 33.6 20.0 58.6

Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.42 0.25 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 409 166 271 261 2024 876 1304

v/s Ratio Prot 0.07 c0.19 c0.13 0.14

v/s Ratio Perm c0.08 0.02 0.01

v/c Ratio 0.53 0.14 0.46 0.07 0.45 0.54 0.19

Uniform Delay, d1 31.8 30.0 31.5 29.7 16.6 26.0 3.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.15 0.97

Incremental Delay, d2 1.2 0.4 1.2 0.1 0.7 0.6 0.3

Delay (s) 33.1 30.4 32.7 29.8 17.3 30.4 3.5

Level of Service C C C C B C A

Approach Delay (s) 33.1 31.1 17.3 20.8

Approach LOS C C B C

Intersection Summary

HCM Average Control Delay 21.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 411 67 1 16 458 244 69 19 196 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 250 200

Storage Lanes 0 2 1 0 2 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 2842 1805 1630 0 3502 1900 1429 1745 1881 1615

Flt Permitted 0.950 0.950 0.950

Satd. Flow (perm) 0 0 2842 1805 1630 0 3502 1900 1429 1745 1881 1615

Right Turn on Red No Yes Yes Yes

Satd. Flow (RTOR) 17 74 32

Link Speed (mph) 30 30 30 30

Link Distance (ft) 485 475 604 597

Travel Time (s) 11.0 10.8 13.7 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 13% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 467 73 18 0 492 262 74 22 223 32

Turn Type Over Split Prot Prot Prot Prot

Protected Phases 5 4 4 5 2 2 1 6 6

Permitted Phases

Detector Phase 5 4 4 5 2 2 1 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 10.0 10.0 6.0 10.0 10.0

Minimum Split (s) 13.0 31.0 31.0 13.0 26.0 26.0 11.0 26.0 26.0

Total Split (s) 0.0 0.0 23.0 31.0 31.0 0.0 23.0 38.0 38.0 11.0 26.0 26.0

Total Split (%) 0.0% 0.0% 28.8% 38.8% 38.8% 0.0% 28.8% 47.5% 47.5% 13.8% 32.5% 32.5%

Maximum Green (s) 18.0 26.0 26.0 18.0 33.0 33.0 6.0 21.0 21.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode C-Max None None C-Max C-Max C-Max None Max Max

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 21.0 21.0 16.0 16.0 16.0 16.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 37.3 9.3 9.3 37.3 59.3 59.3 6.8 21.0 21.0

Actuated g/C Ratio 0.47 0.12 0.12 0.47 0.74 0.74 0.08 0.26 0.26

v/c Ratio 0.35 0.35 0.09 0.30 0.19 0.07 0.15 0.45 0.07

Control Delay 15.8 36.9 15.9 23.9 2.3 0.2 35.8 28.2 9.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 15.8 36.9 15.9 23.9 2.3 0.2 35.8 28.2 9.0

LOS B D B C A A D C A

Approach Delay 32.8 14.9 26.6

Approach LOS C B C

Queue Length 50th (ft) 85 35 0 92 12 0 10 93 0

Queue Length 95th (ft) 130 71 19 146 25 1 31 153 19

Internal Link Dist (ft) 405 395 524 517

Turn Bay Length (ft) 250 200

Base Capacity (vph) 1327 587 541 1635 1408 1078 148 494 448

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.35 0.12 0.03 0.30 0.19 0.07 0.15 0.45 0.07

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 79 (99%), Referenced to phase 2:NBT and 5:NBL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.45

Intersection Signal Delay: 18.1 Intersection LOS: B

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     4: O'Connell Way & Stevens Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 411 67 1 16 458 244 69 19 196 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.88 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Frt 0.85 1.00 0.86 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2842 1805 1631 3502 1900 1429 1745 1881 1615

Flt Permitted 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2842 1805 1631 3502 1900 1429 1745 1881 1615

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.88 0.88 0.88

Adj. Flow (vph) 0 0 467 73 1 17 492 262 74 22 223 32

RTOR Reduction (vph) 0 0 0 0 15 0 0 0 24 0 0 22

Lane Group Flow (vph) 0 0 467 73 3 0 492 262 50 22 223 10

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 13% 0% 1% 0%

Turn Type Over Split Prot Prot Prot Prot

Protected Phases 5 4 4 5 2 2 1 6 6

Permitted Phases

Actuated Green, G (s) 33.2 7.7 7.7 33.2 54.2 54.2 3.1 24.1 24.1

Effective Green, g (s) 33.2 7.7 7.7 33.2 54.2 54.2 3.1 24.1 24.1

Actuated g/C Ratio 0.42 0.10 0.10 0.42 0.68 0.68 0.04 0.30 0.30

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1179 174 157 1453 1287 968 68 567 487

v/s Ratio Prot c0.16 c0.04 0.00 0.14 0.14 0.04 0.01 c0.12 0.01

v/s Ratio Perm

v/c Ratio 0.40 0.42 0.02 0.34 0.20 0.05 0.32 0.39 0.02

Uniform Delay, d1 16.4 34.0 32.7 15.9 4.8 4.3 37.4 22.2 19.6

Progression Factor 1.00 1.00 1.00 1.61 0.36 0.02 1.00 1.00 1.00

Incremental Delay, d2 1.0 1.6 0.0 0.6 0.3 0.1 2.8 2.0 0.1

Delay (s) 17.4 35.7 32.8 26.3 2.1 0.2 40.2 24.2 19.7

Level of Service B D C C A A D C B

Approach Delay (s) 17.4 35.1 16.3 25.0

Approach LOS B D B C

Intersection Summary

HCM Average Control Delay 19.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 81 0 10 250 243 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 150 100

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 1863 1770 1863 1863 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1770 1863 1770 1863 1863 1583

Link Speed (mph) 30 30 30

Link Distance (ft) 406 597 382

Travel Time (s) 9.2 13.6 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 92 0 11 284 276 44

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 81 0 10 250 243 39

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 92 0 11 284 276 44

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 597

pX, platoon unblocked

vC, conflicting volume 583 276 320

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 583 276 320

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 100 99

cM capacity (veh/h) 470 763 1239

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 92 0 11 284 276 44

Volume Left 92 0 11 0 0 0

Volume Right 0 0 0 0 0 44

cSH 470 1700 1239 1700 1700 1700

Volume to Capacity 0.20 0.00 0.01 0.17 0.16 0.03

Queue Length 95th (ft) 18 0 1 0 0 0

Control Delay (s) 14.5 0.0 7.9 0.0 0.0 0.0

Lane LOS B A A

Approach Delay (s) 14.5 0.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 877 929 268 1785

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 0.95 0.88 1.00 0.91

Ped Bike Factor

Frt 0.865 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 1863 3574 2787 1711 5085

Flt Permitted 0.950

Satd. Flow (perm) 0 1863 3574 2787 1711 5085

Right Turn on Red Yes No

Satd. Flow (RTOR) 523

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.90 0.92 0.92 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 0 270 953 1010 285 1899

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 270 953 1010 285 1899

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 0.85 1.00 1.00 1.04 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 4 4 4 4 4

Detector Template Right Thru Right Left Thru

Leading Detector (ft) 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0

Turn Type Free NA Prot Prot NA

Protected Phases 6 6 5 2

Permitted Phases Free

Detector Phase 6 6 5 2

Switch Phase

Minimum Initial (s) 16.0 16.0 8.0 8.0
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Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 21.0 21.0 13.0 13.0

Total Split (s) 62.0 62.0 48.0 110.0

Total Split (%) 56.4% 56.4% 43.6% 100.0%

Maximum Green (s) 57.0 57.0 43.0 105.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 110.0 76.8 76.8 23.2 110.0

Actuated g/C Ratio 1.00 0.70 0.70 0.21 1.00

v/c Ratio 0.14 0.38 0.52 0.79 0.37

Control Delay 0.2 8.1 10.0 53.7 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 8.1 10.0 53.7 0.2

LOS A A A D A

Approach Delay 9.1 7.2

Approach LOS A A

Queue Length 50th (ft) 0 130 171 204 0

Queue Length 95th (ft) 0 212 286 283 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1863 2493 1944 668 5085

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.14 0.38 0.52 0.43 0.37

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 56 (51%), Referenced to phase 2:SBT and 6:NBT, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 7.6 Intersection LOS: A

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15
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Splits and Phases:     5: County Street (Route 140) & Route 24 NB Ramp
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 877 929 268 1785

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.88 1.00 0.91

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1863 3574 2787 1711 5085

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1863 3574 2787 1711 5085

Peak-hour factor, PHF 0.92 0.90 0.92 0.92 0.94 0.94

Adj. Flow (vph) 0 270 953 1010 285 1899

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 270 953 1010 285 1899

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Turn Type Free NA Prot Prot NA

Protected Phases 6 6 5 2

Permitted Phases Free

Actuated Green, G (s) 110.0 76.8 76.8 23.2 110.0

Effective Green, g (s) 110.0 76.8 76.8 23.2 110.0

Actuated g/C Ratio 1.00 0.70 0.70 0.21 1.00

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1863 2495 1945 360 5085

v/s Ratio Prot 0.27 c0.36 c0.17 0.37

v/s Ratio Perm 0.14

v/c Ratio 0.14 0.38 0.52 0.79 0.37

Uniform Delay, d1 0.0 6.8 7.9 41.1 0.0

Progression Factor 1.00 1.00 1.00 0.98 1.00

Incremental Delay, d2 0.2 0.4 1.0 9.5 0.2

Delay (s) 0.2 7.3 8.9 49.7 0.2

Level of Service A A A D A

Approach Delay (s) 0.2 8.1 6.6

Approach LOS A A A

Intersection Summary

HCM 2000 Control Delay 6.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 1064 172 945 989 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 150 600 150 400

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Ped Bike Factor

Frt 0.865 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 1808 1752 3574 3574 1599

Flt Permitted 0.950

Satd. Flow (perm) 0 1808 1752 3574 3574 1599

Right Turn on Red No No

Satd. Flow (RTOR)

Link Speed (mph) 30 40 40

Link Distance (ft) 614 815 1127

Travel Time (s) 14.0 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.94 0.94 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 0 1108 183 1005 1030 249

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1108 183 1005 1030 249

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 0.85 0.85 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 4 4 4 4 4

Detector Template Right Left Thru Thru Right

Leading Detector (ft) 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0

Turn Type Free Prot NA NA Prot

Protected Phases 1 6 2 2

Permitted Phases Free

Detector Phase 1 6 2 2

Switch Phase

Minimum Initial (s) 12.0 10.0 8.0 8.0
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Lane Group EBL EBR NBL NBT SBT SBR

Minimum Split (s) 17.0 15.0 13.0 13.0

Total Split (s) 38.0 110.0 72.0 72.0

Total Split (%) 34.5% 100.0% 65.5% 65.5%

Maximum Green (s) 33.0 105.0 67.0 67.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 110.0 17.8 110.0 82.2 82.2

Actuated g/C Ratio 1.00 0.16 1.00 0.75 0.75

v/c Ratio 0.61 0.65 0.28 0.39 0.21

Control Delay 1.6 46.6 0.2 11.4 9.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 1.6 46.6 0.2 11.4 9.9

LOS A D A B A

Approach Delay 7.3 11.1

Approach LOS A B

Queue Length 50th (ft) 0 122 0 174 78

Queue Length 95th (ft) 0 185 0 260 145

Internal Link Dist (ft) 534 735 1047

Turn Bay Length (ft) 600 150 400

Base Capacity (vph) 1808 525 3574 2670 1194

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.61 0.35 0.28 0.39 0.21

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 6.9 Intersection LOS: A

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 1064 172 945 989 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 16 12 12 12 12

Total Lost time (s) 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00

Frt 0.86 1.00 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1808 1752 3574 3574 1599

Flt Permitted 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1808 1752 3574 3574 1599

Peak-hour factor, PHF 0.96 0.96 0.94 0.94 0.96 0.96

Adj. Flow (vph) 0 1108 183 1005 1030 249

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1108 183 1005 1030 249

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Turn Type Free Prot NA NA Prot

Protected Phases 1 6 2 2

Permitted Phases Free

Actuated Green, G (s) 110.0 17.8 110.0 82.2 82.2

Effective Green, g (s) 110.0 17.8 110.0 82.2 82.2

Actuated g/C Ratio 1.00 0.16 1.00 0.75 0.75

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0

Lane Grp Cap (vph) 1808 283 3574 2670 1194

v/s Ratio Prot 0.10 0.28 0.29 0.16

v/s Ratio Perm c0.61

v/c Ratio 0.61 0.65 0.28 0.39 0.21

Uniform Delay, d1 0.0 43.2 0.0 4.9 4.2

Progression Factor 1.00 0.85 1.00 2.03 1.99

Incremental Delay, d2 1.6 5.4 0.2 0.4 0.3

Delay (s) 1.6 42.2 0.2 10.4 8.6

Level of Service A D A B A

Approach Delay (s) 1.6 6.7 10.1

Approach LOS A A B

Intersection Summary

HCM 2000 Control Delay 6.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 258 1014 1506 225 2693

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 0.95 0.88 1.00 0.91

Ped Bike Factor

Frt 0.865 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 1844 3574 2733 1678 5036

Flt Permitted 0.950

Satd. Flow (perm) 0 1844 3574 2733 1678 5036

Right Turn on Red Yes No

Satd. Flow (RTOR) 377

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.98 0.98 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 0 293 1035 1537 234 2805

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 293 1035 1537 234 2805

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 0.85 1.00 1.00 1.04 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 4 4 4 4 4

Detector Template Right Thru Right Left Thru

Leading Detector (ft) 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0

Turn Type Free NA Prot Prot NA

Protected Phases 6 6 5 2

Permitted Phases Free

Detector Phase 6 6 5 2

Switch Phase

Minimum Initial (s) 16.0 16.0 8.0 8.0
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Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 21.0 21.0 13.0 13.0

Total Split (s) 81.0 81.0 29.0 110.0

Total Split (%) 73.6% 73.6% 26.4% 100.0%

Maximum Green (s) 76.0 76.0 24.0 105.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 110.0 81.0 81.0 19.0 110.0

Actuated g/C Ratio 1.00 0.74 0.74 0.17 1.00

v/c Ratio 0.16 0.39 0.76 0.81 0.56

Control Delay 0.2 6.3 12.9 58.3 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 6.3 12.9 58.3 0.2

LOS A A B E A

Approach Delay 10.3 4.7

Approach LOS B A

Queue Length 50th (ft) 0 125 327 153 0

Queue Length 95th (ft) 0 185 509 m172 m0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1844 2630 2011 366 5036

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.16 0.39 0.76 0.64 0.56

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 24 (22%), Referenced to phase 2:SBT and 6:NBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 6.9 Intersection LOS: A

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 258 1014 1506 225 2693

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.88 1.00 0.91

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1844 3574 2733 1678 5036

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1844 3574 2733 1678 5036

Peak-hour factor, PHF 0.92 0.88 0.98 0.98 0.96 0.96

Adj. Flow (vph) 0 293 1035 1537 234 2805

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 293 1035 1537 234 2805

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Turn Type Free NA Prot Prot NA

Protected Phases 6 6 5 2

Permitted Phases Free

Actuated Green, G (s) 110.0 81.0 81.0 19.0 110.0

Effective Green, g (s) 110.0 81.0 81.0 19.0 110.0

Actuated g/C Ratio 1.00 0.74 0.74 0.17 1.00

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1844 2631 2012 289 5036

v/s Ratio Prot 0.29 c0.56 c0.14 0.56

v/s Ratio Perm 0.16

v/c Ratio 0.16 0.39 0.76 0.81 0.56

Uniform Delay, d1 0.0 5.4 8.7 43.8 0.0

Progression Factor 1.00 1.00 1.00 1.07 1.00

Incremental Delay, d2 0.2 0.4 2.8 8.2 0.2

Delay (s) 0.2 5.8 11.6 55.1 0.2

Level of Service A A B E A

Approach Delay (s) 0.2 9.3 4.5

Approach LOS A A A

Intersection Summary

HCM 2000 Control Delay 6.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 1791 337 930 1125 384

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 150 600 150 400

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Ped Bike Factor

Frt 0.865 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 1808 1787 3574 3539 1599

Flt Permitted 0.950

Satd. Flow (perm) 0 1808 1787 3574 3539 1599

Right Turn on Red Yes No

Satd. Flow (RTOR) 481

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1127

Travel Time (s) 14.1 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.95 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 0 1866 355 979 1184 404

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1866 355 979 1184 404

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 0.85 0.85 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 4 4 4 4 4

Detector Template Right Left Thru Thru Right

Leading Detector (ft) 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0

Turn Type Free Prot NA NA Prot

Protected Phases 1 6 2 2

Permitted Phases Free

Detector Phase 1 6 2 2

Switch Phase

Minimum Initial (s) 10.0 10.0 8.0 8.0
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Lane Group EBL EBR NBL NBT SBT SBR

Minimum Split (s) 15.0 15.0 13.0 13.0

Total Split (s) 46.0 110.0 64.0 64.0

Total Split (%) 41.8% 100.0% 58.2% 58.2%

Maximum Green (s) 41.0 105.0 59.0 59.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 3.0 3.0

Minimum Gap (s) 4.0 4.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 110.0 28.2 110.0 71.8 71.8

Actuated g/C Ratio 1.00 0.26 1.00 0.65 0.65

v/c Ratio 1.03 0.78 0.27 0.51 0.39

Control Delay 33.8 44.1 0.2 8.6 8.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 33.8 44.1 0.2 8.6 8.8

LOS C D A A A

Approach Delay 11.9 8.6

Approach LOS B A

Queue Length 50th (ft) ~85 233 0 92 59

Queue Length 95th (ft) #351 306 0 167 125

Internal Link Dist (ft) 542 735 1047

Turn Bay Length (ft) 600 150 400

Base Capacity (vph) 1808 666 3574 2309 1043

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.03 0.53 0.27 0.51 0.39

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 19.3 Intersection LOS: B

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.
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     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: County Street (Route 140) & Route 24 SB Ramp
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 1791 337 930 1125 384

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 16 12 12 12 12

Total Lost time (s) 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00

Frt 0.86 1.00 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1808 1787 3574 3539 1599

Flt Permitted 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1808 1787 3574 3539 1599

Peak-hour factor, PHF 0.96 0.96 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 1866 355 979 1184 404

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1866 355 979 1184 404

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Turn Type Free Prot NA NA Prot

Protected Phases 1 6 2 2

Permitted Phases Free

Actuated Green, G (s) 110.0 28.2 110.0 71.8 71.8

Effective Green, g (s) 110.0 28.2 110.0 71.8 71.8

Actuated g/C Ratio 1.00 0.26 1.00 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 3.0 3.0

Lane Grp Cap (vph) 1808 458 3574 2310 1043

v/s Ratio Prot 0.20 0.27 0.33 0.25

v/s Ratio Perm c1.03

v/c Ratio 1.03 0.78 0.27 0.51 0.39

Uniform Delay, d1 55.0 38.0 0.0 10.0 8.9

Progression Factor 1.00 0.87 1.00 0.72 0.77

Incremental Delay, d2 29.9 8.1 0.2 0.7 0.9

Delay (s) 84.9 41.3 0.2 7.8 7.7

Level of Service F D A A A

Approach Delay (s) 84.9 11.1 7.8

Approach LOS F B A

Intersection Summary

HCM 2000 Control Delay 38.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 1.14

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 337 628 1322 258 1166

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 0.95 0.88 1.00 0.91

Ped Bike Factor

Frt 0.865 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 1791 3539 2682 1678 4803

Flt Permitted 0.950

Satd. Flow (perm) 0 1791 3539 2682 1678 4803

Right Turn on Red Yes No

Satd. Flow (RTOR) 530

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.93 0.93 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 0 383 675 1422 274 1240

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 383 675 1422 274 1240

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 0.85 1.00 1.00 1.04 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 4 4 4 4 4

Detector Template Right Thru Right Left Thru

Leading Detector (ft) 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0

Turn Type Free NA Prot Prot NA

Protected Phases 6 6 5 2

Permitted Phases Free

Detector Phase 6 6 5 2

Switch Phase

Minimum Initial (s) 16.0 16.0 8.0 8.0
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Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 21.0 21.0 13.0 13.0

Total Split (s) 58.0 58.0 32.0 90.0

Total Split (%) 64.4% 64.4% 35.6% 100.0%

Maximum Green (s) 53.0 53.0 27.0 85.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode C-Max C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 90.0 61.0 61.0 19.0 90.0

Actuated g/C Ratio 1.00 0.68 0.68 0.21 1.00

v/c Ratio 0.21 0.28 0.78 0.77 0.26

Control Delay 0.3 6.8 15.5 39.0 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.3 6.8 15.5 39.0 0.1

LOS A A B D A

Approach Delay 12.7 7.1

Approach LOS B A

Queue Length 50th (ft) 0 70 276 93 0

Queue Length 95th (ft) 0 122 #514 133 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1791 2396 1816 503 4803

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.21 0.28 0.78 0.54 0.26

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 27 (30%), Referenced to phase 2:SBT and 6:NBT, Start of Green

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 9.4 Intersection LOS: A

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.



Lanes, Volumes, Timings Project First Light - Taunton

5: County Street (Route 140) & Route 24 NB Ramp Build (2022) Alt A - Mit RT24/140 Opt 2 AM Peak Hour

May 2013 Synchro 8 Report

HSH Page 3

     Queue shown is maximum after two cycles.

Splits and Phases:     5: County Street (Route 140) & Route 24 NB Ramp



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

5: County Street (Route 140) & Route 24 NB Ramp Build (2022) Alt A - Mit RT24/140 Opt 2 AM Peak Hour

May 2013 Synchro 8 Report

HSH Page 4

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 337 628 1322 258 1166

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.88 1.00 0.91

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1791 3539 2682 1678 4803

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1791 3539 2682 1678 4803

Peak-hour factor, PHF 0.88 0.88 0.93 0.93 0.94 0.94

Adj. Flow (vph) 0 383 675 1422 274 1240

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 383 675 1422 274 1240

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Turn Type Free NA Prot Prot NA

Protected Phases 6 6 5 2

Permitted Phases Free

Actuated Green, G (s) 90.0 61.0 61.0 19.0 90.0

Effective Green, g (s) 90.0 61.0 61.0 19.0 90.0

Actuated g/C Ratio 1.00 0.68 0.68 0.21 1.00

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1791 2398 1817 354 4803

v/s Ratio Prot 0.19 c0.53 c0.16 0.26

v/s Ratio Perm 0.21

v/c Ratio 0.21 0.28 0.78 0.77 0.26

Uniform Delay, d1 0.0 5.8 10.0 33.5 0.0

Progression Factor 1.00 1.00 1.00 0.76 1.00

Incremental Delay, d2 0.3 0.3 3.4 8.7 0.1

Delay (s) 0.3 6.1 13.4 34.1 0.1

Level of Service A A B C A

Approach Delay (s) 0.3 11.0 6.3

Approach LOS A B A

Intersection Summary

HCM 2000 Control Delay 8.2 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 828 96 868 596 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 150 600 150 400

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Ped Bike Factor

Frt 0.865 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 1725 1736 3505 3406 1538

Flt Permitted 0.950

Satd. Flow (perm) 0 1725 1736 3505 3406 1538

Right Turn on Red No No

Satd. Flow (RTOR)

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1127

Travel Time (s) 14.1 13.9 19.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.90 0.90 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 0 900 107 964 627 202

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 900 107 964 627 202

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 0.85 0.85 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 4 4 4 4 4

Detector Template Right Left Thru Thru Right

Leading Detector (ft) 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0

Turn Type Free Prot NA NA Prot

Protected Phases 1 6 2 2

Permitted Phases Free

Detector Phase 1 6 2 2

Switch Phase

Minimum Initial (s) 8.0 10.0 8.0 8.0
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Lane Group EBL EBR NBL NBT SBT SBR

Minimum Split (s) 13.0 15.0 13.0 13.0

Total Split (s) 32.0 90.0 58.0 58.0

Total Split (%) 35.6% 100.0% 64.4% 64.4%

Maximum Green (s) 27.0 85.0 53.0 53.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 4.0 3.0 3.0

Minimum Gap (s) 3.0 4.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max C-Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 90.0 11.2 90.0 72.4 72.4

Actuated g/C Ratio 1.00 0.12 1.00 0.80 0.80

v/c Ratio 0.52 0.50 0.28 0.23 0.16

Control Delay 1.1 39.7 0.2 7.3 7.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 1.1 39.7 0.2 7.3 7.0

LOS A D A A A

Approach Delay 4.2 7.2

Approach LOS A A

Queue Length 50th (ft) 0 58 0 152 88

Queue Length 95th (ft) 0 104 0 145 100

Internal Link Dist (ft) 542 735 1047

Turn Bay Length (ft) 600 150 400

Base Capacity (vph) 1725 520 3505 2741 1237

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.52 0.21 0.28 0.23 0.16

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.52

Intersection Signal Delay: 4.1 Intersection LOS: A

Intersection Capacity Utilization 31.5% ICU Level of Service A

Analysis Period (min) 15
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Splits and Phases:     6: County Street (Route 140) & Route 24 SB Ramp
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 828 96 868 596 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 16 12 12 12 12

Total Lost time (s) 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00

Frt 0.86 1.00 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1725 1736 3505 3406 1538

Flt Permitted 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1725 1736 3505 3406 1538

Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.95 0.95

Adj. Flow (vph) 0 900 107 964 627 202

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 900 107 964 627 202

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Turn Type Free Prot NA NA Prot

Protected Phases 1 6 2 2

Permitted Phases Free

Actuated Green, G (s) 90.0 9.6 90.0 70.4 70.4

Effective Green, g (s) 90.0 9.6 90.0 70.4 70.4

Actuated g/C Ratio 1.00 0.11 1.00 0.78 0.78

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 4.0 3.0 3.0

Lane Grp Cap (vph) 1725 185 3505 2664 1203

v/s Ratio Prot 0.06 0.28 0.18 0.13

v/s Ratio Perm c0.52

v/c Ratio 0.52 0.58 0.28 0.24 0.17

Uniform Delay, d1 0.0 38.3 0.0 2.6 2.5

Progression Factor 1.00 0.88 1.00 2.33 2.17

Incremental Delay, d2 1.1 4.2 0.2 0.2 0.3

Delay (s) 1.1 37.9 0.2 6.3 5.6

Level of Service A D A A A

Approach Delay (s) 1.1 4.0 6.1

Approach LOS A A A

Intersection Summary

HCM 2000 Control Delay 3.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 31.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 3 5 0 0 435 7 129 0 79 60 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3084 0 0 0 1774 0 3500 0 0 3220 1468

Flt Permitted 0.961 0.928 0.854

Satd. Flow (perm) 0 3084 0 0 0 1774 0 3258 0 0 2829 1468

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 820 109

Link Speed (mph) 30 35 40 40

Link Distance (ft) 176 379 503 527

Travel Time (s) 4.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 0% 0% 0% 0% 5% 0% 3% 0% 12% 5% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 70 0 0 0 473 0 148 0 0 158 109

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.4 16.0 11.4 11.4 11.4

Actuated g/C Ratio 0.71 1.00 0.71 0.71 0.71

v/c Ratio 0.03 0.27 0.06 0.08 0.10

Control Delay 2.9 0.4 2.8 2.9 1.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 2.9 0.4 2.8 2.9 1.7

LOS A A A A A

Approach Delay 2.9 2.8 2.4

Approach LOS A A A

Queue Length 50th (ft) 0 0 0 0 0

Queue Length 95th (ft) 5 0 14 15 12

Internal Link Dist (ft) 96 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 3084 1774 3258 2829 1468

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.02 0.27 0.05 0.06 0.07

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 16

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.27

Intersection Signal Delay: 1.5 Intersection LOS: A

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 3 5 0 0 435 7 129 0 79 60 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.98 0.86 1.00 1.00 0.85

Flt Protected 0.96 1.00 1.00 0.97 1.00

Satd. Flow (prot) 3083 1774 3501 3221 1468

Flt Permitted 0.96 1.00 0.93 0.85 1.00

Satd. Flow (perm) 3083 1774 3256 2828 1468

Peak-hour factor, PHF 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Adj. Flow (vph) 57 5 8 0 0 473 8 140 0 90 68 109

RTOR Reduction (vph) 0 7 0 0 0 0 0 0 0 0 0 75

Lane Group Flow (vph) 0 63 0 0 0 473 0 148 0 0 158 34

Heavy Vehicles (%) 13% 0% 0% 0% 0% 5% 0% 3% 0% 12% 5% 10%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 1.0 15.9 4.9 4.9 4.9

Effective Green, g (s) 1.0 15.9 4.9 4.9 4.9

Actuated g/C Ratio 0.06 1.00 0.31 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 194 1774 1003 872 452

v/s Ratio Prot

v/s Ratio Perm 0.02 c0.27 0.05 0.06 0.02

v/c Ratio 0.32 0.27 0.15 0.18 0.07

Uniform Delay, d1 7.1 0.0 4.0 4.0 3.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.4 0.0 0.0 0.0

Delay (s) 7.5 0.4 4.0 4.1 3.9

Level of Service A A A A A

Approach Delay (s) 7.5 0.4 4.0 4.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 2.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 15.9 Sum of lost time (s) 0.0

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 5 0 16 9 203 0 491 104 197 113 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3498 0 1687 1900 1777 0 3328 0 3045 1731 0

Flt Permitted 0.828 0.744 0.950

Satd. Flow (perm) 0 2989 0 1321 1900 1777 0 3328 0 3045 1731 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 231 26 7

Link Speed (mph) 30 30 30 30

Link Distance (ft) 663 429 432 604

Travel Time (s) 15.1 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.70 0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 20 0 18 10 231 0 676 0 224 142 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 46.0 46.0 0.0 15.0 61.0 0.0

Total Split (%) 22.7% 22.7% 0.0% 22.7% 22.7% 22.7% 41.8% 41.8% 0.0% 13.6% 55.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 41.0 41.0 10.0 56.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 8.4 8.4 8.4 8.4 15.1 9.4 29.6

Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.31 0.20 0.62

v/c Ratio 0.04 0.08 0.03 0.46 0.63 0.38 0.13

Control Delay 18.5 19.4 18.7 7.0 16.5 19.9 4.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.5 19.4 18.7 7.0 16.5 19.9 4.0

LOS B B B A B B A

Approach Delay 18.5 8.3 16.5 13.8

Approach LOS B A B B

Queue Length 50th (ft) 2 4 2 0 80 27 12

Queue Length 95th (ft) 8 19 13 45 125 60 29

Internal Link Dist (ft) 583 349 352 524

Turn Bay Length (ft) 260 200 270

Base Capacity (vph) 1255 555 798 880 2869 639 1731

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.03 0.01 0.26 0.24 0.35 0.08

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 48.1

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 14.2 Intersection LOS: B

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 5 0 16 9 203 0 491 104 197 113 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 1.00 1.00 1.00 0.85 0.97 1.00 0.99

Flt Protected 0.97 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3496 1687 1900 1777 3327 3045 1732

Flt Permitted 0.83 0.74 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2988 1320 1900 1777 3327 3045 1732

Peak-hour factor, PHF 0.70 0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 13 7 0 18 10 231 0 558 118 224 128 14

RTOR Reduction (vph) 0 0 0 0 0 191 0 18 0 0 3 0

Lane Group Flow (vph) 0 20 0 18 10 40 0 658 0 224 139 0

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 8.4 8.4 8.4 8.4 15.2 9.4 29.6

Effective Green, g (s) 8.4 8.4 8.4 8.4 15.2 9.4 29.6

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.32 0.20 0.62

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 523 231 333 311 1054 596 1068

v/s Ratio Prot 0.01 c0.20 c0.07 0.08

v/s Ratio Perm 0.01 0.01 c0.02

v/c Ratio 0.04 0.08 0.03 0.13 0.62 0.38 0.13

Uniform Delay, d1 16.4 16.6 16.4 16.7 14.0 16.8 3.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.0 0.2 1.2 0.4 0.1

Delay (s) 16.5 16.7 16.5 16.9 15.1 17.2 3.9

Level of Service B B B B B B A

Approach Delay (s) 16.5 16.9 15.1 12.0

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 14.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 48.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 2 87 78 1 11 203 221 278 47 158 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 100 0

Storage Lanes 0 1 0 1 0 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1820 1357 0 1365 1292 0 1785 1509 1745 1767 0

Flt Permitted 0.958 0.953 0.977 0.950

Satd. Flow (perm) 0 1820 1357 0 1365 1292 0 1785 1509 1745 1767 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 626

Travel Time (s) 7.4 10.8 13.7 14.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 19% 33% 0% 25% 4% 4% 7% 0% 6% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 16 99 0 90 12 0 482 316 53 213 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 2 87 78 1 11 203 221 278 47 158 29

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 14 2 99 89 1 12 231 251 316 53 180 33

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 604

pX, platoon unblocked 0.89 0.89 0.89 0.89 0.89 0.89

vC, conflicting volume 1028 1331 196 1099 1032 251 212 567

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 969 1310 196 1048 972 93 212 449

tC, single (s) 7.1 6.5 6.4 7.4 6.5 6.5 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.5 3.8 4.0 3.5 2.2 2.2

p0 queue free % 92 98 88 23 99 98 83 95

cM capacity (veh/h) 170 112 804 115 177 803 1346 996

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 16 99 90 12 482 316 53 212

Volume Left 14 0 89 0 231 0 53 0

Volume Right 0 99 0 12 0 316 0 33

cSH 159 804 116 803 1346 1700 996 1700

Volume to Capacity 0.10 0.12 0.78 0.02 0.17 0.19 0.05 0.13

Queue Length 95th (ft) 8 10 110 1 15 0 4 0

Control Delay (s) 30.2 10.1 101.5 9.6 4.8 0.0 8.8 0.0

Lane LOS D B F A A A

Approach Delay (s) 12.9 90.3 2.9 1.8

Approach LOS B F

Intersection Summary

Average Delay 10.5

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 337 631 1329 258 1187

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1791 3539 1524 1678 3343

Flt Permitted 0.950

Satd. Flow (perm) 0 1791 3539 1524 1678 3343

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 567 809

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.93 0.93 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 383 678 1429 274 1263

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 42.9 18.8 42.9 13.7 42.9

Actuated g/C Ratio 1.00 0.44 1.00 0.32 1.00

v/c Ratio 0.21 0.44 0.94 0.51 0.38

Control Delay 0.3 10.1 15.5 15.8 0.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.3 10.1 15.5 15.8 0.3

LOS A B B B A

Approach Delay 13.7 3.1

Approach LOS B A

Queue Length 50th (ft) 0 53 0 46 0

Queue Length 95th (ft) 0 118 #152 124 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1791 3283 1524 1218 3343

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.21 0.21 0.94 0.22 0.38

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 42.9

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 8.4 Intersection LOS: A

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 337 631 1329 258 1187

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1791 3539 1524 1678 3343

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1791 3539 1524 1678 3343

Peak-hour factor, PHF 0.88 0.88 0.93 0.93 0.94 0.94

Adj. Flow (vph) 0 383 678 1429 274 1263

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 383 678 1429 274 1263

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 42.5 18.8 42.5 13.7 42.5

Effective Green, g (s) 42.5 18.8 42.5 13.7 42.5

Actuated g/C Ratio 1.00 0.44 1.00 0.32 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1791 1565 1524 541 3343

v/s Ratio Prot 0.19 0.16 0.38

v/s Ratio Perm 0.21 c0.94

v/c Ratio 0.21 0.43 0.94 0.51 0.38

Uniform Delay, d1 0.0 8.2 0.0 11.7 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 12.3 0.3 0.0

Delay (s) 0.3 8.2 12.3 11.9 0.0

Level of Service A A B B A

Approach Delay (s) 0.3 11.0 2.1

Approach LOS A B A

Intersection Summary

HCM Average Control Delay 6.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 42.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 191 847 99 868 597 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1930 2632 1736 3505 3287 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1930 2632 1736 3505 3287 0

Right Turn on Red No Yes

Satd. Flow (RTOR) 41

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1545

Travel Time (s) 14.1 13.9 26.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.90 0.90 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 208 921 110 964 830 0

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Detector Phase 3 3 2 1 2 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0

Minimum Split (s) 17.0 13.0 15.0

Total Split (s) 45.0 70.0 25.0 64.0 39.0 0.0

Total Split (%) 41.3% 64.2% 22.9% 58.7% 35.8% 0.0%

Maximum Green (s) 40.0 20.0 34.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0

Minimum Gap (s) 4.0 3.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 27.0 45.1 13.0 49.9 31.8

Actuated g/C Ratio 0.31 0.52 0.15 0.57 0.36

v/c Ratio 0.35 0.68 0.42 0.48 0.68

Control Delay 26.0 18.4 41.2 12.5 26.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 26.0 18.4 41.2 12.5 26.9

LOS C B D B C

Approach Delay 19.8 15.4 26.9

Approach LOS B B C

Queue Length 50th (ft) 90 212 57 152 186

Queue Length 95th (ft) 163 280 117 246 324

Internal Link Dist (ft) 542 735 1465

Turn Bay Length (ft) 250 100

Base Capacity (vph) 908 1785 408 2287 1339

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.23 0.52 0.27 0.42 0.62

Intersection Summary

Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 87.2

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 20.2 Intersection LOS: C

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 191 847 99 868 597 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1930 2632 1736 3505 3289

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1930 2632 1736 3505 3289

Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.95 0.95

Adj. Flow (vph) 208 921 110 964 628 202

RTOR Reduction (vph) 0 0 0 0 26 0

Lane Group Flow (vph) 208 921 110 964 804 0

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Actuated Green, G (s) 27.0 45.0 13.0 49.8 31.8

Effective Green, g (s) 27.0 45.0 13.0 49.8 31.8

Actuated g/C Ratio 0.31 0.52 0.15 0.57 0.37

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0

Lane Grp Cap (vph) 600 1365 260 2011 1205

v/s Ratio Prot 0.11 c0.35 0.06 0.28 c0.24

v/s Ratio Perm

v/c Ratio 0.35 0.67 0.42 0.48 0.67

Uniform Delay, d1 23.1 15.5 33.5 10.9 23.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 1.3 1.1 0.2 1.6

Delay (s) 23.6 16.8 34.6 11.1 24.6

Level of Service C B C B C

Approach Delay (s) 18.1 13.5 24.6

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 18.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 86.8 Sum of lost time (s) 10.0

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 11 0 0 244 234 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 0 0 1863 1829 0

Flt Permitted 0.950

Satd. Flow (perm) 1770 0 0 1863 1829 0

Link Speed (mph) 30 30 30

Link Distance (ft) 733 626 351

Travel Time (s) 16.7 14.2 8.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 12 0 0 277 307 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 24.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 0 0 244 234 36

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 12 0 0 277 266 41

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1230

pX, platoon unblocked

vC, conflicting volume 564 286 307

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 564 286 307

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 100 100

cM capacity (veh/h) 487 753 1254

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 12 277 307

Volume Left 12 0 0

Volume Right 0 0 41

cSH 487 1254 1700

Volume to Capacity 0.03 0.00 0.18

Queue Length 95th (ft) 2 0 0

Control Delay (s) 12.6 0.0 0.0

Lane LOS B

Approach Delay (s) 12.6 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 24.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 312 133 46 0 0 578 29 70 0 265 150 518

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3390 0 0 0 1693 0 3485 0 0 3451 1599

Flt Permitted 0.969 0.799 0.745

Satd. Flow (perm) 0 3390 0 0 0 1693 0 2824 0 0 2653 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 14 673 589

Link Speed (mph) 30 35 40 40

Link Distance (ft) 176 379 503 527

Travel Time (s) 4.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 2% 0% 0% 10% 0% 3% 0% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 558 0 0 0 622 0 113 0 0 471 589

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.1 32.8 12.4 12.4 12.4

Actuated g/C Ratio 0.31 1.00 0.38 0.38 0.38

v/c Ratio 0.53 0.37 0.11 0.47 0.61

Control Delay 11.8 0.6 7.0 9.5 4.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.8 0.6 7.0 9.5 4.0

LOS B A A A A

Approach Delay 11.8 7.0 6.5

Approach LOS B A A

Queue Length 50th (ft) 37 0 5 28 0

Queue Length 95th (ft) 86 0 17 62 37

Internal Link Dist (ft) 96 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 2769 1693 2824 2653 1599

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.20 0.37 0.04 0.18 0.37

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 32.8

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.61

Intersection Signal Delay: 6.2 Intersection LOS: A

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 312 133 46 0 0 578 29 70 0 265 150 518

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.99 0.86 1.00 1.00 0.85

Flt Protected 0.97 1.00 0.99 0.97 1.00

Satd. Flow (prot) 3391 1693 3484 3451 1599

Flt Permitted 0.97 1.00 0.80 0.75 1.00

Satd. Flow (perm) 3391 1693 2825 2654 1599

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 355 151 52 0 0 622 33 80 0 301 170 589

RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 364

Lane Group Flow (vph) 0 548 0 0 0 622 0 113 0 0 471 225

Heavy Vehicles (%) 2% 1% 2% 0% 0% 10% 0% 3% 0% 1% 2% 1%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 10.1 32.5 12.4 12.4 12.4

Effective Green, g (s) 10.1 32.5 12.4 12.4 12.4

Actuated g/C Ratio 0.31 1.00 0.38 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1054 1693 1078 1013 610

v/s Ratio Prot

v/s Ratio Perm 0.16 c0.37 0.04 0.18 0.14

v/c Ratio 0.52 0.37 0.10 0.46 0.37

Uniform Delay, d1 9.2 0.0 6.5 7.6 7.2

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.6 0.0 0.1 0.1

Delay (s) 9.4 0.6 6.5 7.7 7.4

Level of Service A A A A A

Approach Delay (s) 9.4 0.6 6.5 7.5

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 6.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 32.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 100 8 20 68 158 0 679 311 744 392 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3517 0 1805 1900 1711 0 3273 0 3433 1832 0

Flt Permitted 0.822 0.627 0.950

Satd. Flow (perm) 0 2947 0 1191 1900 1711 0 3273 0 3433 1832 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 180 77 14

Link Speed (mph) 30 30 30 30

Link Distance (ft) 494 429 432 604

Travel Time (s) 11.2 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.93 0.93 0.93

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 199 0 23 77 180 0 1125 0 800 512 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 46.0 46.0 0.0 15.0 61.0 0.0

Total Split (%) 22.7% 22.7% 0.0% 22.7% 22.7% 22.7% 41.8% 41.8% 0.0% 13.6% 55.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 41.0 41.0 10.0 56.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.4 10.4 10.4 10.4 29.6 10.2 44.8

Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.45 0.16 0.69

v/c Ratio 0.42 0.12 0.25 0.42 0.74 1.50 0.41

Control Delay 28.7 27.8 28.5 8.5 16.9 260.3 5.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 28.7 27.8 28.5 8.5 16.9 260.3 5.5

LOS C C C A B F A

Approach Delay 28.7 15.6 16.9 160.9

Approach LOS C B B F

Queue Length 50th (ft) 36 8 27 0 168 ~231 68

Queue Length 95th (ft) 74 29 69 48 243 #417 129

Internal Link Dist (ft) 414 349 352 524

Turn Bay Length (ft) 260 200 270

Base Capacity (vph) 919 370 591 656 2115 534 1581

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.22 0.06 0.13 0.27 0.53 1.50 0.32

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 65.4

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.50

Intersection Signal Delay: 82.4 Intersection LOS: F

Intersection Capacity Utilization 77.3% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 100 8 20 68 158 0 679 311 744 392 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 0.99 1.00 1.00 0.85 0.95 1.00 0.97

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3518 1805 1900 1711 3273 3433 1832

Flt Permitted 0.82 0.63 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2947 1191 1900 1711 3273 3433 1832

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.93 0.93 0.93

Adj. Flow (vph) 76 114 9 23 77 180 0 772 353 800 422 90

RTOR Reduction (vph) 0 3 0 0 0 151 0 42 0 0 4 0

Lane Group Flow (vph) 0 196 0 23 77 29 0 1083 0 800 508 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 10.4 10.4 10.4 10.4 29.6 10.2 44.8

Effective Green, g (s) 10.4 10.4 10.4 10.4 29.6 10.2 44.8

Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.45 0.16 0.69

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 470 190 303 273 1486 537 1259

v/s Ratio Prot 0.04 c0.33 c0.23 0.28

v/s Ratio Perm c0.07 0.02 0.02

v/c Ratio 0.42 0.12 0.25 0.11 0.73 1.49 0.40

Uniform Delay, d1 24.7 23.5 24.0 23.4 14.5 27.5 4.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.3 0.4 0.2 1.8 230.2 0.2

Delay (s) 25.3 23.8 24.4 23.6 16.3 257.7 4.6

Level of Service C C C C B F A

Approach Delay (s) 25.3 23.8 16.3 158.9

Approach LOS C C B F

Intersection Summary

HCM Average Control Delay 81.8 HCM Level of Service F

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 65.2 Sum of lost time (s) 15.0

Intersection Capacity Utilization 77.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 59 1 541 267 1 56 553 268 82 34 412 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 100 0

Storage Lanes 0 1 0 1 0 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1750 1599 0 1719 1495 0 1679 1357 1544 1849 0

Flt Permitted 0.953 0.953 0.967 0.950

Satd. Flow (perm) 0 1750 1599 0 1719 1495 0 1679 1357 1544 1849 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 613

Travel Time (s) 7.4 10.8 13.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 100% 1% 5% 100% 8% 13% 2% 19% 13% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 68 615 0 304 64 0 922 92 38 520 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 101.0% ICU Level of Service G

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 59 1 541 267 1 56 553 268 82 34 412 51

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 67 1 615 303 1 64 621 301 92 38 463 57

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 604

pX, platoon unblocked 0.65 0.65 0.65 0.65 0.65 0.65

vC, conflicting volume 2176 2204 492 2698 2140 301 520 393

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2533 2575 492 3331 2478 0 520 0

tC, single (s) 7.1 7.5 6.2 7.1 7.5 6.3 4.2 4.2

tC, 2 stage (s)

tF (s) 3.5 4.9 3.3 3.5 4.9 3.4 2.3 2.3

p0 queue free % 0 61 0 0 67 91 37 96

cM capacity (veh/h) 4 3 579 0 3 699 992 1017

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 68 615 305 64 922 92 38 520

Volume Left 67 0 303 0 621 0 38 0

Volume Right 0 615 0 64 0 92 0 57

cSH 4 579 0 699 992 1700 1017 1700

Volume to Capacity 16.56 1.06 Err 0.09 0.63 0.05 0.04 0.31

Queue Length 95th (ft) Err 439 Err 7 114 0 3 0

Control Delay (s) Err 81.3 Err 10.7 13.4 0.0 8.7 0.0

Lane LOS F F F B B A

Approach Delay (s) 1071.4 Err 12.2 0.6

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 101.0% ICU Level of Service G

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 258 966 1376 225 2478

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1844 3574 1553 1678 3505

Flt Permitted 0.950

Satd. Flow (perm) 0 1844 3574 1553 1678 3505

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 504 836

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.98 0.98 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 293 986 1404 234 2581

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 73.0 36.3 73.0 26.4 73.0

Actuated g/C Ratio 1.00 0.50 1.00 0.36 1.00

v/c Ratio 0.16 0.55 0.90 0.39 0.74

Control Delay 0.2 14.3 10.5 20.7 1.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 14.3 10.5 20.7 1.4

LOS A B B C A

Approach Delay 12.1 3.0

Approach LOS B A

Queue Length 50th (ft) 0 166 0 87 0

Queue Length 95th (ft) 0 223 #85 147 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1844 2119 1553 711 3467

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.16 0.47 0.90 0.33 0.74

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 73

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 6.8 Intersection LOS: A

Intersection Capacity Utilization 72.7% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 258 966 1376 225 2478

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1844 3574 1553 1678 3505

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1844 3574 1553 1678 3505

Peak-hour factor, PHF 0.92 0.88 0.98 0.98 0.96 0.96

Adj. Flow (vph) 0 293 986 1404 234 2581

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 293 986 1404 234 2581

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 72.7 36.3 72.7 26.4 72.7

Effective Green, g (s) 72.7 36.3 72.7 26.4 72.7

Actuated g/C Ratio 1.00 0.50 1.00 0.36 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1844 1785 1553 609 3505

v/s Ratio Prot 0.28 0.14 0.74

v/s Ratio Perm 0.16 c0.90

v/c Ratio 0.16 0.55 0.90 0.38 0.74

Uniform Delay, d1 0.0 12.6 0.0 17.1 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 9.0 0.1 0.7

Delay (s) 0.2 12.8 9.0 17.3 0.7

Level of Service A B A B A

Approach Delay (s) 0.2 10.6 2.1

Approach LOS A B A

Intersection Summary

HCM Average Control Delay 5.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 72.7 Sum of lost time (s) 0.0

Intersection Capacity Utilization 72.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 255 1596 303 916 1104 384

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2006 2760 1787 3574 3410 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 2006 2760 1787 3574 3410 0

Right Turn on Red No Yes

Satd. Flow (RTOR) 46

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 563

Travel Time (s) 14.1 13.9 9.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.95 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 266 1662 319 964 1566 0

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Detector Phase 3 3 2 1 2 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0

Minimum Split (s) 17.0 13.0 15.0

Total Split (s) 45.0 70.0 25.0 64.0 39.0 0.0

Total Split (%) 41.3% 64.2% 22.9% 58.7% 35.8% 0.0%

Maximum Green (s) 40.0 20.0 34.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0

Minimum Gap (s) 4.0 3.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 40.0 65.0 20.0 59.0 34.0

Actuated g/C Ratio 0.37 0.60 0.18 0.54 0.31

v/c Ratio 0.36 1.01 0.97 0.50 1.43

Control Delay 27.0 47.4 88.5 16.8 229.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 27.0 47.4 88.5 16.8 229.0

LOS C D F B F

Approach Delay 44.6 34.7 229.0

Approach LOS D C F

Queue Length 50th (ft) 134 ~642 224 212 ~776

Queue Length 95th (ft) 204 #844 #401 266 #916

Internal Link Dist (ft) 542 735 483

Turn Bay Length (ft) 250 100

Base Capacity (vph) 736 1646 328 1935 1095

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.36 1.01 0.97 0.50 1.43

Intersection Summary

Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 109

Natural Cycle: 140

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.43

Intersection Signal Delay: 102.4 Intersection LOS: F

Intersection Capacity Utilization 107.0% ICU Level of Service G

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 255 1596 303 916 1104 384

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2006 2760 1787 3574 3411

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2006 2760 1787 3574 3411

Peak-hour factor, PHF 0.96 0.96 0.95 0.95 0.95 0.95

Adj. Flow (vph) 266 1662 319 964 1162 404

RTOR Reduction (vph) 0 0 0 0 32 0

Lane Group Flow (vph) 266 1662 319 964 1534 0

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Actuated Green, G (s) 40.0 65.0 20.0 59.0 34.0

Effective Green, g (s) 40.0 65.0 20.0 59.0 34.0

Actuated g/C Ratio 0.37 0.60 0.18 0.54 0.31

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0

Lane Grp Cap (vph) 736 1646 328 1935 1064

v/s Ratio Prot 0.13 c0.60 0.18 0.27 c0.45

v/s Ratio Perm

v/c Ratio 0.36 1.01 0.97 0.50 1.44

Uniform Delay, d1 25.2 22.0 44.2 15.7 37.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 24.6 42.0 0.3 204.3

Delay (s) 25.6 46.6 86.3 16.0 241.8

Level of Service C D F B F

Approach Delay (s) 43.7 33.5 241.8

Approach LOS D C F

Intersection Summary

HCM Average Control Delay 105.9 HCM Level of Service F

HCM Volume to Capacity ratio 1.16

Actuated Cycle Length (s) 109.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 107.0% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 70 0 0 385 497 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 0 0 1863 1842 0

Flt Permitted 0.950

Satd. Flow (perm) 1770 0 0 1863 1842 0

Link Speed (mph) 30 30 30

Link Distance (ft) 513 613 269

Travel Time (s) 11.7 13.9 6.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 80 0 0 438 615 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 39.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 70 0 0 385 497 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 80 0 0 438 565 50

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1217

pX, platoon unblocked

vC, conflicting volume 1027 590 615

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1027 590 615

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 69 100 100

cM capacity (veh/h) 260 508 965

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 80 438 615

Volume Left 80 0 0

Volume Right 0 0 50

cSH 260 965 1700

Volume to Capacity 0.31 0.00 0.36

Queue Length 95th (ft) 31 0 0

Control Delay (s) 24.9 0.0 0.0

Lane LOS C

Approach Delay (s) 24.9 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 39.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 345 73 47 0 0 356 39 92 0 97 80 684

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3378 0 0 0 1826 0 3556 0 0 3475 1599

Flt Permitted 0.964 0.835 0.753

Satd. Flow (perm) 0 3378 0 0 0 1826 0 3014 0 0 2689 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 628 777

Link Speed (mph) 30 35 40 40

Link Distance (ft) 176 379 503 527

Travel Time (s) 4.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.88 0.88 0.88 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 0% 2% 0% 0% 0% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 528 0 0 0 405 0 149 0 0 201 777

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.5 30.6 10.6 10.6 10.6

Actuated g/C Ratio 0.31 1.00 0.35 0.35 0.35

v/c Ratio 0.50 0.22 0.14 0.22 0.73

Control Delay 10.8 0.3 7.1 7.6 5.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.8 0.3 7.1 7.6 5.6

LOS B A A A A

Approach Delay 10.8 7.1 6.0

Approach LOS B A A

Queue Length 50th (ft) 26 0 6 9 0

Queue Length 95th (ft) 86 0 21 27 40

Internal Link Dist (ft) 96 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 3003 1826 3014 2689 1599

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.18 0.22 0.05 0.07 0.49

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 30.6

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 6.2 Intersection LOS: A

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 345 73 47 0 0 356 39 92 0 97 80 684

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.98 0.86 1.00 1.00 0.85

Flt Protected 0.96 1.00 0.99 0.97 1.00

Satd. Flow (prot) 3378 1826 3557 3476 1599

Flt Permitted 0.96 1.00 0.83 0.75 1.00

Satd. Flow (perm) 3378 1826 3014 2689 1599

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.88 0.88 0.88 0.92 0.88 0.88 0.88

Adj. Flow (vph) 392 83 53 0 0 405 44 105 0 110 91 777

RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 503

Lane Group Flow (vph) 0 518 0 0 0 405 0 149 0 0 201 274

Heavy Vehicles (%) 2% 0% 0% 0% 0% 2% 0% 0% 0% 2% 0% 1%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 9.5 30.1 10.6 10.6 10.6

Effective Green, g (s) 9.5 30.1 10.6 10.6 10.6

Actuated g/C Ratio 0.32 1.00 0.35 0.35 0.35

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1066 1826 1061 947 563

v/s Ratio Prot

v/s Ratio Perm 0.15 0.22 0.05 0.07 c0.17

v/c Ratio 0.49 0.22 0.14 0.21 0.49

Uniform Delay, d1 8.3 0.0 6.6 6.8 7.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.0 0.2

Delay (s) 8.5 0.3 6.7 6.9 7.9

Level of Service A A A A A

Approach Delay (s) 8.5 0.3 6.7 7.7

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 30.1 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 114 7 21 109 93 0 447 343 336 145 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 270 0

Storage Lanes 0 0 1 1 0 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3507 0 1805 1900 1830 0 3323 0 3502 1771 0

Flt Permitted 0.807 0.614 0.950

Satd. Flow (perm) 0 2882 0 1167 1900 1830 0 3323 0 3502 1771 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 106 201 35

Link Speed (mph) 30 30 30 30

Link Distance (ft) 515 429 432 604

Travel Time (s) 11.7 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.91 0.91 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 221 0 24 124 106 0 868 0 365 242 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 25.0 25.0 0.0 25.0 25.0 25.0 46.0 46.0 0.0 15.0 61.0 0.0

Total Split (%) 22.7% 22.7% 0.0% 22.7% 22.7% 22.7% 41.8% 41.8% 0.0% 13.6% 55.5% 0.0%

Maximum Green (s) 20.0 20.0 20.0 20.0 20.0 41.0 41.0 10.0 56.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 22%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.5 10.5 10.5 10.5 18.5 10.2 33.8

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.34 0.19 0.62

v/c Ratio 0.40 0.11 0.34 0.24 0.69 0.56 0.22

Control Delay 22.2 21.0 23.1 6.9 14.7 25.7 4.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.2 21.0 23.1 6.9 14.7 25.7 4.6

LOS C C C A B C A

Approach Delay 22.2 16.1 14.7 17.3

Approach LOS C B B B

Queue Length 50th (ft) 32 6 35 0 90 55 23

Queue Length 95th (ft) 66 25 82 32 157 #113 56

Internal Link Dist (ft) 435 349 352 524

Turn Bay Length (ft) 260 200 270

Base Capacity (vph) 1078 436 709 750 2590 654 1710

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.21 0.06 0.17 0.14 0.34 0.56 0.14

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 54.4

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 16.5 Intersection LOS: B

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 114 7 21 109 93 0 447 343 336 145 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 0.99 1.00 1.00 0.85 0.93 1.00 0.95

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3504 1805 1900 1830 3323 3502 1771

Flt Permitted 0.81 0.61 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2882 1166 1900 1830 3323 3502 1771

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.91 0.91 0.92 0.92 0.92

Adj. Flow (vph) 83 130 8 24 124 106 0 491 377 365 158 84

RTOR Reduction (vph) 0 2 0 0 0 86 0 132 0 0 13 0

Lane Group Flow (vph) 0 219 0 24 124 20 0 736 0 365 229 0

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 10.5 10.5 10.5 10.5 18.6 10.2 33.8

Effective Green, g (s) 10.5 10.5 10.5 10.5 18.6 10.2 33.8

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.34 0.19 0.62

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 557 225 367 354 1138 658 1102

v/s Ratio Prot 0.07 c0.22 c0.10 0.13

v/s Ratio Perm c0.08 0.02 0.01

v/c Ratio 0.39 0.11 0.34 0.06 0.65 0.55 0.21

Uniform Delay, d1 19.1 18.0 18.9 17.9 15.1 20.0 4.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.2 0.5 0.1 1.3 1.0 0.1

Delay (s) 19.6 18.2 19.4 17.9 16.3 21.0 4.5

Level of Service B B B B B C A

Approach Delay (s) 19.6 18.7 16.3 14.4

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 16.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 54.3 Sum of lost time (s) 15.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 0 295 67 1 16 309 234 69 19 196 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 100 0

Storage Lanes 0 1 0 1 0 1 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 1805 1615 0 1811 1615 0 1847 1429 1745 1850 0

Flt Permitted 0.950 0.953 0.972 0.950

Satd. Flow (perm) 0 1805 1615 0 1811 1615 0 1847 1429 1745 1850 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 597

Travel Time (s) 7.4 10.8 13.7 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 13% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 50 335 0 74 17 0 584 74 22 254 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 44 0 295 67 1 16 309 234 69 19 196 27

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.88 0.88 0.88

Hourly flow rate (vph) 50 0 335 73 1 17 332 252 74 22 223 31

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 604

pX, platoon unblocked 0.80 0.80 0.80 0.80 0.80 0.80

vC, conflicting volume 1215 1272 238 1517 1213 252 253 326

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1146 1216 238 1521 1143 0 253 41

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 55 100 58 0 99 98 75 98

cM capacity (veh/h) 111 108 806 37 120 878 1324 1273

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 50 335 74 17 584 74 22 253

Volume Left 50 0 73 0 332 0 22 0

Volume Right 0 335 0 17 0 74 0 31

cSH 111 806 37 878 1324 1700 1273 1700

Volume to Capacity 0.45 0.42 1.99 0.02 0.25 0.04 0.02 0.15

Queue Length 95th (ft) 49 52 201 2 25 0 1 0

Control Delay (s) 61.6 12.6 696.0 9.2 6.0 0.0 7.9 0.0

Lane LOS F B F A A A

Approach Delay (s) 19.0 565.2 5.3 0.6

Approach LOS C F

Intersection Summary

Average Delay 44.4

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 850 860 268 1677

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1863 3574 1583 1711 3539

Flt Permitted 0.950

Satd. Flow (perm) 0 1863 3574 1583 1711 3539

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 513 803

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.90 0.92 0.92 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 270 924 935 285 1784

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 56.5 27.1 56.5 18.6 56.5

Actuated g/C Ratio 1.00 0.48 1.00 0.33 1.00

v/c Ratio 0.14 0.54 0.59 0.51 0.50

Control Delay 0.2 12.0 1.6 20.2 0.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 12.0 1.6 20.2 0.5

LOS A B A C A

Approach Delay 6.8 3.2

Approach LOS A A

Queue Length 50th (ft) 0 98 0 71 0

Queue Length 95th (ft) 0 205 0 179 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1863 2768 1583 981 3539

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.14 0.33 0.59 0.29 0.50

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 56.5

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 4.6 Intersection LOS: A

Intersection Capacity Utilization 50.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 850 860 268 1677

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1863 3574 1583 1711 3539

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1863 3574 1583 1711 3539

Peak-hour factor, PHF 0.92 0.90 0.92 0.92 0.94 0.94

Adj. Flow (vph) 0 270 924 935 285 1784

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 270 924 935 285 1784

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 55.7 27.1 55.7 18.6 55.7

Effective Green, g (s) 55.7 27.1 55.7 18.6 55.7

Actuated g/C Ratio 1.00 0.49 1.00 0.33 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1863 1739 1583 571 3539

v/s Ratio Prot 0.26 0.17 0.50

v/s Ratio Perm 0.14 c0.59

v/c Ratio 0.14 0.53 0.59 0.50 0.50

Uniform Delay, d1 0.0 9.9 0.0 14.8 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 1.6 0.3 0.0

Delay (s) 0.2 10.1 1.6 15.1 0.0

Level of Service A B A B A

Approach Delay (s) 0.2 5.8 2.1

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 3.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 55.7 Sum of lost time (s) 0.0

Intersection Capacity Utilization 50.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 233 967 156 938 979 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2046 2760 1752 3574 3471 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 2046 2760 1752 3574 3471 0

Right Turn on Red No Yes

Satd. Flow (RTOR) 29

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1545

Travel Time (s) 14.1 13.9 26.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.94 0.94 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 243 1007 166 998 1269 0

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Detector Phase 3 3 2 1 2 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0

Minimum Split (s) 17.0 13.0 15.0

Total Split (s) 45.0 70.0 25.0 64.0 39.0 0.0

Total Split (%) 41.3% 64.2% 22.9% 58.7% 35.8% 0.0%

Maximum Green (s) 40.0 20.0 34.0

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0

Minimum Gap (s) 4.0 3.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0

Recall Mode None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 28.2 48.7 15.5 54.9 34.4

Actuated g/C Ratio 0.30 0.52 0.17 0.59 0.37

v/c Ratio 0.39 0.70 0.57 0.47 0.98

Control Delay 28.0 19.2 45.1 12.6 50.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 28.0 19.2 45.1 12.6 50.7

LOS C B D B D

Approach Delay 20.9 17.2 50.7

Approach LOS C B D

Queue Length 50th (ft) 114 238 90 160 377

Queue Length 95th (ft) 185 307 175 278 #683

Internal Link Dist (ft) 542 735 1465

Turn Bay Length (ft) 250 100

Base Capacity (vph) 888 1806 380 2289 1299

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.27 0.56 0.44 0.44 0.98

Intersection Summary

Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 93.2

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 30.0 Intersection LOS: C

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 233 967 156 938 979 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2046 2760 1752 3574 3469

Flt Permitted 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 2046 2760 1752 3574 3469

Peak-hour factor, PHF 0.96 0.96 0.94 0.94 0.96 0.96

Adj. Flow (vph) 243 1007 166 998 1020 249

RTOR Reduction (vph) 0 0 0 0 18 0

Lane Group Flow (vph) 243 1007 166 998 1251 0

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Turn Type pt+ov Prot

Protected Phases 3 2 3 2 1 2 1

Permitted Phases

Actuated Green, G (s) 28.2 48.7 15.5 54.9 34.4

Effective Green, g (s) 28.2 48.7 15.5 54.9 34.4

Actuated g/C Ratio 0.30 0.52 0.17 0.59 0.37

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0

Lane Grp Cap (vph) 620 1444 292 2108 1282

v/s Ratio Prot 0.12 c0.36 0.09 0.28 c0.36

v/s Ratio Perm

v/c Ratio 0.39 0.70 0.57 0.47 0.98

Uniform Delay, d1 25.7 16.7 35.7 10.9 28.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 1.5 2.5 0.2 19.4

Delay (s) 26.2 18.2 38.3 11.1 48.4

Level of Service C B D B D

Approach Delay (s) 19.7 15.0 48.4

Approach LOS B B D

Intersection Summary

HCM Average Control Delay 28.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 93.1 Sum of lost time (s) 10.0

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 30 0 0 294 243 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 0 0 1863 1835 0

Flt Permitted 0.950

Satd. Flow (perm) 1770 0 0 1863 1835 0

Link Speed (mph) 30 30 30

Link Distance (ft) 406 597 382

Travel Time (s) 9.2 13.6 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 0 0 334 310 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 25.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 30 0 0 294 243 30

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 34 0 0 334 276 34

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1201

pX, platoon unblocked

vC, conflicting volume 627 293 310

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 627 293 310

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 92 100 100

cM capacity (veh/h) 447 746 1250

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 34 334 310

Volume Left 34 0 0

Volume Right 0 0 34

cSH 447 1250 1700

Volume to Capacity 0.08 0.00 0.18

Queue Length 95th (ft) 6 0 0

Control Delay (s) 13.7 0.0 0.0

Lane LOS B

Approach Delay (s) 13.7 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 25.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 3 5 0 0 435 7 129 0 79 60 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3084 0 0 0 1774 0 3500 0 0 3220 1468

Flt Permitted 0.961 0.928 0.854

Satd. Flow (perm) 0 3084 0 0 0 1774 0 3258 0 0 2829 1468

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 820 109

Link Speed (mph) 30 35 40 40

Link Distance (ft) 176 379 503 527

Travel Time (s) 4.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 13% 0% 0% 0% 0% 5% 0% 3% 0% 12% 5% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 70 0 0 0 473 0 148 0 0 158 109

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.4 16.0 11.4 11.4 11.4

Actuated g/C Ratio 0.71 1.00 0.71 0.71 0.71

v/c Ratio 0.03 0.27 0.06 0.08 0.10

Control Delay 2.9 0.4 2.8 2.9 1.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 2.9 0.4 2.8 2.9 1.7

LOS A A A A A

Approach Delay 2.9 2.8 2.4

Approach LOS A A A

Queue Length 50th (ft) 0 0 0 0 0

Queue Length 95th (ft) 5 0 14 15 12

Internal Link Dist (ft) 96 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 3084 1774 3258 2829 1468

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.02 0.27 0.05 0.06 0.07

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 16

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.27

Intersection Signal Delay: 1.5 Intersection LOS: A

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 3 5 0 0 435 7 129 0 79 60 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.98 0.86 1.00 1.00 0.85

Flt Protected 0.96 1.00 1.00 0.97 1.00

Satd. Flow (prot) 3083 1774 3501 3221 1468

Flt Permitted 0.96 1.00 0.93 0.85 1.00

Satd. Flow (perm) 3083 1774 3256 2828 1468

Peak-hour factor, PHF 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88

Adj. Flow (vph) 57 5 8 0 0 473 8 140 0 90 68 109

RTOR Reduction (vph) 0 7 0 0 0 0 0 0 0 0 0 75

Lane Group Flow (vph) 0 63 0 0 0 473 0 148 0 0 158 34

Heavy Vehicles (%) 13% 0% 0% 0% 0% 5% 0% 3% 0% 12% 5% 10%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 1.0 15.9 4.9 4.9 4.9

Effective Green, g (s) 1.0 15.9 4.9 4.9 4.9

Actuated g/C Ratio 0.06 1.00 0.31 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 194 1774 1003 872 452

v/s Ratio Prot

v/s Ratio Perm 0.02 c0.27 0.05 0.06 0.02

v/c Ratio 0.32 0.27 0.15 0.18 0.07

Uniform Delay, d1 7.1 0.0 4.0 4.0 3.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.4 0.0 0.0 0.0

Delay (s) 7.5 0.4 4.0 4.1 3.9

Level of Service A A A A A

Approach Delay (s) 7.5 0.4 4.0 4.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 2.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 15.9 Sum of lost time (s) 0.0

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 5 0 16 9 203 0 491 104 197 113 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 200 0

Storage Lanes 0 0 1 1 0 0 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3498 0 1687 1900 1777 0 3328 0 3045 1731 0

Flt Permitted 0.818 0.744 0.950

Satd. Flow (perm) 0 2953 0 1321 1900 1777 0 3328 0 3045 1731 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 231 31 9

Link Speed (mph) 30 30 30 30

Link Distance (ft) 663 429 432 604

Travel Time (s) 15.1 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.70 0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 20 0 18 10 231 0 676 0 224 142 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 14.0 14.0 0.0 14.0 14.0 14.0 27.0 27.0 0.0 15.0 42.0 0.0

Total Split (%) 17.5% 17.5% 0.0% 17.5% 17.5% 17.5% 33.8% 33.8% 0.0% 18.8% 52.5% 0.0%

Maximum Green (s) 9.0 9.0 9.0 9.0 9.0 22.0 22.0 10.0 37.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None C-Max C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 30%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 8.8 8.8 8.8 8.8 45.1 11.1 61.2

Actuated g/C Ratio 0.11 0.11 0.11 0.11 0.56 0.14 0.76

v/c Ratio 0.06 0.12 0.05 0.58 0.36 0.53 0.11

Control Delay 31.5 33.3 31.3 11.1 10.3 32.9 1.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 31.5 33.3 31.3 11.1 10.3 32.9 1.3

LOS C C C B B C A

Approach Delay 31.5 13.4 10.3 20.6

Approach LOS C B B C

Queue Length 50th (ft) 4 8 5 0 82 56 2

Queue Length 95th (ft) 11 26 18 56 140 65 7

Internal Link Dist (ft) 583 349 352 524

Turn Bay Length (ft) 260 200 200

Base Capacity (vph) 353 158 228 416 1889 440 1327

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.06 0.11 0.04 0.56 0.36 0.51 0.11

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 14.1 Intersection LOS: B

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

3: Overpass Connector & Stevens Street Build (2022) Alternative B - Mitigated AM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 5 0 16 9 203 0 491 104 197 113 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 1.00 1.00 1.00 0.85 0.97 1.00 0.99

Flt Protected 0.97 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3496 1687 1900 1777 3327 3045 1732

Flt Permitted 0.82 0.74 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2953 1320 1900 1777 3327 3045 1732

Peak-hour factor, PHF 0.70 0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 13 7 0 18 10 231 0 558 118 224 128 14

RTOR Reduction (vph) 0 0 0 0 0 206 0 14 0 0 2 0

Lane Group Flow (vph) 0 20 0 18 10 25 0 662 0 224 140 0

Heavy Vehicles (%) 0% 0% 0% 7% 0% 3% 0% 6% 4% 15% 8% 9%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 8.8 8.8 8.8 8.8 45.1 11.1 61.2

Effective Green, g (s) 8.8 8.8 8.8 8.8 45.1 11.1 61.2

Actuated g/C Ratio 0.11 0.11 0.11 0.11 0.56 0.14 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 325 145 209 195 1876 422 1325

v/s Ratio Prot 0.01 c0.20 c0.07 0.08

v/s Ratio Perm 0.01 0.01 c0.01

v/c Ratio 0.06 0.12 0.05 0.13 0.35 0.53 0.11

Uniform Delay, d1 31.9 32.1 31.9 32.1 9.5 32.0 2.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.89 0.46

Incremental Delay, d2 0.1 0.4 0.1 0.3 0.5 1.3 0.2

Delay (s) 32.0 32.5 31.9 32.4 10.0 29.9 1.3

Level of Service C C C C B C A

Approach Delay (s) 32.0 32.4 10.0 18.8

Approach LOS C C B B

Intersection Summary

HCM Average Control Delay 17.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 87 78 1 11 203 221 278 49 158 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 250 0 250 200

Storage Lanes 0 1 1 0 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1381 1357 1331 0 1736 1827 1509 1745 1792 1615

Flt Permitted 0.950 0.596 0.603

Satd. Flow (perm) 0 0 1381 1357 1331 0 1089 1827 1509 1108 1792 1615

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 634 12 316 33

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 626

Travel Time (s) 7.4 10.8 13.7 14.2

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 19% 33% 0% 25% 4% 4% 7% 0% 6% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 99 89 13 0 231 251 316 56 180 33

Turn Type Over Prot pm+pt Perm Perm Perm

Protected Phases 5 3 8 5 2 6

Permitted Phases 2 2 6 6

Detector Phase 5 3 8 5 2 2 6 6 6

Switch Phase

Minimum Initial (s) 6.0 6.0 8.0 6.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 10.0 10.0 20.0 10.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 0.0 0.0 22.0 26.0 26.0 0.0 22.0 54.0 54.0 32.0 32.0 32.0

Total Split (%) 0.0% 0.0% 27.5% 32.5% 32.5% 0.0% 27.5% 67.5% 67.5% 40.0% 40.0% 40.0%

Maximum Green (s) 18.0 22.0 22.0 18.0 50.0 50.0 28.0 28.0 28.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 8.5 10.6 11.0 63.4 64.2 64.2 50.9 50.9 50.9

Actuated g/C Ratio 0.11 0.13 0.14 0.79 0.80 0.80 0.64 0.64 0.64

v/c Ratio 0.14 0.49 0.07 0.25 0.17 0.25 0.08 0.16 0.03

Control Delay 0.4 40.6 16.3 7.6 7.2 5.0 8.6 8.3 3.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 0.4 40.6 16.3 7.6 7.2 5.0 8.6 8.3 3.5

LOS A D B A A A A A A

Approach Delay 37.5 6.4 7.7

Approach LOS D A A

Queue Length 50th (ft) 0 42 0 63 69 28 10 35 0

Queue Length 95th (ft) 0 79 15 113 121 107 31 79 12

Internal Link Dist (ft) 247 395 524 546

Turn Bay Length (ft) 250 250 200

Base Capacity (vph) 802 373 375 1009 1466 1273 704 1139 1039

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.12 0.24 0.03 0.23 0.17 0.25 0.08 0.16 0.03

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 42 (53%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.49

Intersection Signal Delay: 8.7 Intersection LOS: A

Intersection Capacity Utilization 36.6% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     4: O'Connell Way & Stevens Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 87 78 1 11 203 221 278 49 158 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.86 1.00 0.86 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1381 1357 1330 1736 1827 1509 1745 1792 1615

Flt Permitted 1.00 0.95 1.00 0.60 1.00 1.00 0.60 1.00 1.00

Satd. Flow (perm) 1381 1357 1330 1089 1827 1509 1108 1792 1615

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 0 0 99 89 1 12 231 251 316 56 180 33

RTOR Reduction (vph) 0 0 88 0 11 0 0 0 69 0 0 12

Lane Group Flow (vph) 0 0 11 89 2 0 231 251 247 56 180 21

Heavy Vehicles (%) 0% 0% 19% 33% 0% 25% 4% 4% 7% 0% 6% 0%

Turn Type Over Prot pm+pt Perm Perm Perm

Protected Phases 5 3 8 5 2 6

Permitted Phases 2 2 6 6

Actuated Green, G (s) 8.5 9.4 9.4 62.6 62.6 62.6 50.1 50.1 50.1

Effective Green, g (s) 8.5 9.4 9.4 62.6 62.6 62.6 50.1 50.1 50.1

Actuated g/C Ratio 0.11 0.12 0.12 0.78 0.78 0.78 0.63 0.63 0.63

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 147 159 156 921 1430 1181 694 1122 1011

v/s Ratio Prot 0.01 c0.07 0.00 c0.03 0.14 0.10

v/s Ratio Perm c0.17 0.16 0.05 0.01

v/c Ratio 0.07 0.56 0.02 0.25 0.18 0.21 0.08 0.16 0.02

Uniform Delay, d1 32.2 33.3 31.2 2.3 2.2 2.3 5.9 6.2 5.7

Progression Factor 1.00 1.00 1.00 2.40 2.41 9.38 1.00 1.00 1.00

Incremental Delay, d2 0.2 4.2 0.0 0.1 0.2 0.4 0.2 0.3 0.0

Delay (s) 32.4 37.6 31.2 5.7 5.5 21.6 6.1 6.5 5.7

Level of Service C D C A A C A A A

Approach Delay (s) 32.4 36.8 11.9 6.3

Approach LOS C D B A

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 36.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 337 631 1329 258 1187

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1791 3539 1524 1678 3343

Flt Permitted 0.950

Satd. Flow (perm) 0 1791 3539 1524 1678 3343

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 567 809

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.93 0.93 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 383 678 1429 274 1263

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 42.9 18.8 42.9 13.7 42.9

Actuated g/C Ratio 1.00 0.44 1.00 0.32 1.00

v/c Ratio 0.21 0.44 0.94 0.51 0.38

Control Delay 0.3 10.1 15.5 15.8 0.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.3 10.1 15.5 15.8 0.3

LOS A B B B A

Approach Delay 13.7 3.1

Approach LOS B A

Queue Length 50th (ft) 0 53 0 46 0

Queue Length 95th (ft) 0 118 #152 124 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1791 3283 1524 1218 3343

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.21 0.21 0.94 0.22 0.38

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 42.9

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 8.4 Intersection LOS: A

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 337 631 1329 258 1187

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1791 3539 1524 1678 3343

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1791 3539 1524 1678 3343

Peak-hour factor, PHF 0.88 0.88 0.93 0.93 0.94 0.94

Adj. Flow (vph) 0 383 678 1429 274 1263

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 383 678 1429 274 1263

Heavy Vehicles (%) 0% 4% 2% 6% 4% 8%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 42.5 18.8 42.5 13.7 42.5

Effective Green, g (s) 42.5 18.8 42.5 13.7 42.5

Actuated g/C Ratio 1.00 0.44 1.00 0.32 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1791 1565 1524 541 3343

v/s Ratio Prot 0.19 0.16 0.38

v/s Ratio Perm 0.21 c0.94

v/c Ratio 0.21 0.43 0.94 0.51 0.38

Uniform Delay, d1 0.0 8.2 0.0 11.7 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 12.3 0.3 0.0

Delay (s) 0.3 8.2 12.3 11.9 0.0

Level of Service A A B B A

Approach Delay (s) 0.3 11.0 2.1

Approach LOS A B A

Intersection Summary

HCM Average Control Delay 6.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 42.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 191 847 99 868 597 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1930 2632 1736 3505 3406 1538

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1930 2632 1736 3505 3406 1538

Right Turn on Red No Yes

Satd. Flow (RTOR) 202

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1545

Travel Time (s) 14.1 13.9 26.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.92 0.90 0.90 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 208 921 110 964 628 202

Turn Type pt+ov Prot Perm

Protected Phases 3 2 3 2 1 2 1

Permitted Phases 1

Detector Phase 3 3 2 1 2 1 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0 10.0

Minimum Split (s) 17.0 13.0 15.0 15.0

Total Split (s) 27.0 53.0 26.0 63.0 37.0 37.0

Total Split (%) 30.0% 58.9% 28.9% 70.0% 41.1% 41.1%

Maximum Green (s) 22.0 21.0 32.0 32.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0 4.0

Minimum Gap (s) 4.0 3.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 20.1 38.0 12.8 46.8 28.8 28.8

Actuated g/C Ratio 0.26 0.49 0.17 0.61 0.37 0.37

v/c Ratio 0.41 0.71 0.38 0.45 0.49 0.29

Control Delay 28.2 19.1 34.2 9.1 20.8 4.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 28.2 19.1 34.2 9.1 20.8 4.2

LOS C B C A C A

Approach Delay 20.8 11.6 16.8

Approach LOS C B B

Queue Length 50th (ft) 86 201 51 126 122 0

Queue Length 95th (ft) 163 275 98 165 193 43

Internal Link Dist (ft) 542 735 1465

Turn Bay Length (ft) 250 100

Base Capacity (vph) 563 1380 484 2511 1447 769

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.37 0.67 0.23 0.38 0.43 0.26

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 77.1

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 16.4 Intersection LOS: B

Intersection Capacity Utilization 54.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 191 847 99 868 597 192

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1930 2632 1736 3505 3406 1538

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1930 2632 1736 3505 3406 1538

Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.95 0.95

Adj. Flow (vph) 208 921 110 964 628 202

RTOR Reduction (vph) 0 0 0 0 0 126

Lane Group Flow (vph) 208 921 110 964 628 76

Heavy Vehicles (%) 6% 8% 4% 3% 6% 5%

Turn Type pt+ov Prot Perm

Protected Phases 3 2 3 2 1 2 1

Permitted Phases 1

Actuated Green, G (s) 20.1 37.9 12.8 46.6 28.8 28.8

Effective Green, g (s) 20.1 37.9 12.8 46.6 28.8 28.8

Actuated g/C Ratio 0.26 0.49 0.17 0.61 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 506 1301 290 2130 1279 578

v/s Ratio Prot 0.11 c0.35 0.06 c0.28 0.18

v/s Ratio Perm 0.05

v/c Ratio 0.41 0.71 0.38 0.45 0.49 0.13

Uniform Delay, d1 23.4 15.1 28.4 8.1 18.3 15.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 1.8 0.8 0.2 0.4 0.1

Delay (s) 24.1 16.9 29.2 8.4 18.7 15.9

Level of Service C B C A B B

Approach Delay (s) 18.2 10.5 18.0

Approach LOS B B B

Intersection Summary

HCM Average Control Delay 15.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 76.7 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 23 2 0 232 234 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1763 0 0 1863 1829 0

Flt Permitted 0.956

Satd. Flow (perm) 1763 0 0 1863 1829 0

Link Speed (mph) 30 30 30

Link Distance (ft) 733 626 351

Travel Time (s) 16.7 14.2 8.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 28 0 0 264 306 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 24.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 23 2 0 232 234 35

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 26 2 0 264 266 40

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 626

pX, platoon unblocked

vC, conflicting volume 549 286 306

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 549 286 306

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 100 100

cM capacity (veh/h) 496 753 1255

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 28 264 306

Volume Left 26 0 0

Volume Right 2 0 40

cSH 510 1255 1700

Volume to Capacity 0.06 0.00 0.18

Queue Length 95th (ft) 4 0 0

Control Delay (s) 12.5 0.0 0.0

Lane LOS B

Approach Delay (s) 12.5 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 24.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 312 133 46 0 0 578 29 70 0 265 150 518

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3390 0 0 0 1693 0 3485 0 0 3451 1599

Flt Permitted 0.969 0.799 0.745

Satd. Flow (perm) 0 3390 0 0 0 1693 0 2824 0 0 2653 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 14 673 589

Link Speed (mph) 30 35 40 40

Link Distance (ft) 176 379 503 527

Travel Time (s) 4.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 2% 0% 0% 10% 0% 3% 0% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 558 0 0 0 622 0 113 0 0 471 589

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.1 32.8 12.4 12.4 12.4

Actuated g/C Ratio 0.31 1.00 0.38 0.38 0.38

v/c Ratio 0.53 0.37 0.11 0.47 0.61

Control Delay 11.8 0.6 7.0 9.5 4.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.8 0.6 7.0 9.5 4.0

LOS B A A A A

Approach Delay 11.8 7.0 6.5

Approach LOS B A A

Queue Length 50th (ft) 37 0 5 28 0

Queue Length 95th (ft) 86 0 17 62 37

Internal Link Dist (ft) 96 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 2769 1693 2824 2653 1599

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.20 0.37 0.04 0.18 0.37

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 32.8

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.61

Intersection Signal Delay: 6.2 Intersection LOS: A

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 312 133 46 0 0 578 29 70 0 265 150 518

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.99 0.86 1.00 1.00 0.85

Flt Protected 0.97 1.00 0.99 0.97 1.00

Satd. Flow (prot) 3391 1693 3484 3451 1599

Flt Permitted 0.97 1.00 0.80 0.75 1.00

Satd. Flow (perm) 3391 1693 2825 2654 1599

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.93 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 355 151 52 0 0 622 33 80 0 301 170 589

RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 364

Lane Group Flow (vph) 0 548 0 0 0 622 0 113 0 0 471 225

Heavy Vehicles (%) 2% 1% 2% 0% 0% 10% 0% 3% 0% 1% 2% 1%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 10.1 32.5 12.4 12.4 12.4

Effective Green, g (s) 10.1 32.5 12.4 12.4 12.4

Actuated g/C Ratio 0.31 1.00 0.38 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1054 1693 1078 1013 610

v/s Ratio Prot

v/s Ratio Perm 0.16 c0.37 0.04 0.18 0.14

v/c Ratio 0.52 0.37 0.10 0.46 0.37

Uniform Delay, d1 9.2 0.0 6.5 7.6 7.2

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.6 0.0 0.1 0.1

Delay (s) 9.4 0.6 6.5 7.7 7.4

Level of Service A A A A A

Approach Delay (s) 9.4 0.6 6.5 7.5

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 6.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 32.5 Sum of lost time (s) 0.0

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 100 8 20 68 158 0 679 311 744 392 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 200 0

Storage Lanes 0 0 1 1 0 0 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3517 0 1805 1900 1711 0 3273 0 3433 1832 0

Flt Permitted 0.820 0.627 0.950

Satd. Flow (perm) 0 2939 0 1191 1900 1711 0 3273 0 3433 1832 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 180 82 18

Link Speed (mph) 30 30 30 30

Link Distance (ft) 494 429 432 604

Travel Time (s) 11.2 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.93 0.93 0.93

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 199 0 23 77 180 0 1125 0 800 512 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 14.0 14.0 0.0 14.0 14.0 14.0 30.0 30.0 0.0 22.0 52.0 0.0

Total Split (%) 15.6% 15.6% 0.0% 15.6% 15.6% 15.6% 33.3% 33.3% 0.0% 24.4% 57.8% 0.0%

Maximum Green (s) 9.0 9.0 9.0 9.0 9.0 25.0 25.0 17.0 47.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None C-Max C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 27%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.3 11.3 11.3 11.3 29.9 33.8 68.7

Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.33 0.38 0.76

v/c Ratio 0.53 0.15 0.32 0.48 0.99 0.62 0.36

Control Delay 41.1 36.2 38.7 10.3 52.0 22.9 3.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 41.1 36.2 38.7 10.3 52.0 22.9 3.9

LOS D D D B D C A

Approach Delay 41.1 20.2 52.0 15.5

Approach LOS D C D B

Queue Length 50th (ft) 55 12 41 0 293 187 67

Queue Length 95th (ft) 84 33 77 52 #469 m217 m115

Internal Link Dist (ft) 414 349 352 524

Turn Bay Length (ft) 260 200 200

Base Capacity (vph) 379 152 242 375 1142 1290 1403

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.53 0.15 0.32 0.48 0.99 0.62 0.36

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 31.8 Intersection LOS: C

Intersection Capacity Utilization 77.3% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 100 8 20 68 158 0 679 311 744 392 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 0.99 1.00 1.00 0.85 0.95 1.00 0.97

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3518 1805 1900 1711 3273 3433 1832

Flt Permitted 0.82 0.63 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2941 1191 1900 1711 3273 3433 1832

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.93 0.93 0.93

Adj. Flow (vph) 76 114 9 23 77 180 0 772 353 800 422 90

RTOR Reduction (vph) 0 3 0 0 0 157 0 55 0 0 4 0

Lane Group Flow (vph) 0 196 0 23 77 23 0 1070 0 800 508 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 7% 0% 7% 1% 2% 1% 1%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 11.3 11.3 11.3 11.3 29.9 33.8 68.7

Effective Green, g (s) 11.3 11.3 11.3 11.3 29.9 33.8 68.7

Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.33 0.38 0.76

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 369 150 239 215 1087 1289 1398

v/s Ratio Prot 0.04 c0.33 c0.23 0.28

v/s Ratio Perm c0.07 0.02 0.01

v/c Ratio 0.53 0.15 0.32 0.11 0.98 0.62 0.36

Uniform Delay, d1 36.9 35.1 35.9 34.9 29.8 22.9 3.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.91 0.93

Incremental Delay, d2 1.4 0.5 0.8 0.2 23.8 0.5 0.4

Delay (s) 38.2 35.6 36.6 35.1 53.7 21.3 3.6

Level of Service D D D D D C A

Approach Delay (s) 38.2 35.6 53.7 14.4

Approach LOS D D D B

Intersection Summary

HCM Average Control Delay 33.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 77.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 541 267 1 56 553 268 82 34 412 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 250 0 250 200

Storage Lanes 0 1 1 0 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1627 1719 1479 0 1597 1863 1357 1544 1881 1583

Flt Permitted 0.950 0.179 0.577

Satd. Flow (perm) 0 0 1627 1719 1479 0 301 1863 1357 938 1881 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 180 64 92 57

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 613

Travel Time (s) 7.4 10.8 13.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 100% 1% 5% 100% 8% 13% 2% 19% 13% 1% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 615 303 65 0 621 301 92 38 463 57

Turn Type Over Prot pm+pt Perm Perm Perm

Protected Phases 5 3 8 5 2 6

Permitted Phases 2 2 6 6

Detector Phase 5 3 8 5 2 2 6 6 6

Switch Phase

Minimum Initial (s) 6.0 6.0 8.0 6.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 10.0 10.0 20.0 10.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 0.0 0.0 32.0 25.0 25.0 0.0 32.0 65.0 65.0 33.0 33.0 33.0

Total Split (%) 0.0% 0.0% 35.6% 27.8% 27.8% 0.0% 35.6% 72.2% 72.2% 36.7% 36.7% 36.7%

Maximum Green (s) 28.0 21.0 21.0 28.0 61.0 61.0 29.0 29.0 29.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 29.8 19.2 19.2 62.8 62.8 62.8 29.0 29.0 29.0

Actuated g/C Ratio 0.33 0.21 0.21 0.70 0.70 0.70 0.32 0.32 0.32

v/c Ratio 0.93 0.83 0.18 0.97 0.23 0.09 0.13 0.76 0.10

Control Delay 44.7 53.4 9.1 31.2 2.5 0.6 23.1 37.3 6.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 44.7 53.4 9.1 31.2 2.5 0.6 23.1 37.3 6.7

LOS D D A C A A C D A

Approach Delay 45.5 19.9 33.2

Approach LOS D B C

Queue Length 50th (ft) 260 161 0 ~332 50 4 15 235 0

Queue Length 95th (ft) #468 #269 31 m#382 m9 m0 39 #350 26

Internal Link Dist (ft) 247 395 524 533

Turn Bay Length (ft) 250 250 200

Base Capacity (vph) 660 401 394 640 1301 975 302 606 549

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.93 0.76 0.16 0.97 0.23 0.09 0.13 0.76 0.10

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 48 (53%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.97

Intersection Signal Delay: 32.5 Intersection LOS: C

Intersection Capacity Utilization 80.0% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: O'Connell Way & Stevens Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 541 267 1 56 553 268 82 34 412 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.86 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1627 1719 1480 1597 1863 1357 1544 1881 1583

Flt Permitted 1.00 0.95 1.00 0.18 1.00 1.00 0.58 1.00 1.00

Satd. Flow (perm) 1627 1719 1480 301 1863 1357 937 1881 1583

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 0 0 615 303 1 64 621 301 92 38 463 57

RTOR Reduction (vph) 0 0 120 0 50 0 0 0 28 0 0 39

Lane Group Flow (vph) 0 0 495 303 15 0 621 301 64 38 463 18

Heavy Vehicles (%) 2% 100% 1% 5% 100% 8% 13% 2% 19% 13% 1% 2%

Turn Type Over Prot pm+pt Perm Perm Perm

Protected Phases 5 3 8 5 2 6

Permitted Phases 2 2 6 6

Actuated Green, G (s) 29.8 19.2 19.2 62.8 62.8 62.8 29.0 29.0 29.0

Effective Green, g (s) 29.8 19.2 19.2 62.8 62.8 62.8 29.0 29.0 29.0

Actuated g/C Ratio 0.33 0.21 0.21 0.70 0.70 0.70 0.32 0.32 0.32

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 539 367 316 639 1300 947 302 606 510

v/s Ratio Prot 0.30 c0.18 0.01 c0.32 0.16 0.25

v/s Ratio Perm c0.36 0.05 0.04 0.01

v/c Ratio 0.92 0.83 0.05 0.97 0.23 0.07 0.13 0.76 0.04

Uniform Delay, d1 28.9 33.8 28.1 21.2 4.9 4.3 21.5 27.4 20.9

Progression Factor 1.00 1.00 1.00 0.41 0.44 0.46 1.00 1.00 1.00

Incremental Delay, d2 20.5 14.0 0.1 18.2 0.2 0.1 0.9 8.9 0.1

Delay (s) 49.4 47.8 28.2 26.8 2.3 2.1 22.4 36.3 21.0

Level of Service D D C C A A C D C

Approach Delay (s) 49.4 44.4 17.3 33.8

Approach LOS D D B C

Intersection Summary

HCM Average Control Delay 32.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 80.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 258 966 1376 225 2478

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1844 3574 1553 1678 3505

Flt Permitted 0.950

Satd. Flow (perm) 0 1844 3574 1553 1678 3505

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 504 836

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.88 0.98 0.98 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 293 986 1404 234 2581

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 73.0 36.3 73.0 26.4 73.0

Actuated g/C Ratio 1.00 0.50 1.00 0.36 1.00

v/c Ratio 0.16 0.55 0.90 0.39 0.74

Control Delay 0.2 14.3 10.5 20.7 1.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 14.3 10.5 20.7 1.4

LOS A B B C A

Approach Delay 12.1 3.0

Approach LOS B A

Queue Length 50th (ft) 0 166 0 87 0

Queue Length 95th (ft) 0 223 #85 147 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1844 2119 1553 711 3467

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.16 0.47 0.90 0.33 0.74

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 73

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 6.8 Intersection LOS: A

Intersection Capacity Utilization 72.7% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)



HCM Signalized Intersection Capacity Analysis Project First Light - Taunton

5: Route 24 NB Ramp & County Street (Route 140) Build (2022) Alternative B - Mitigated PM Peak Hour

Dec 2012 Synchro 7 -  Report

HSH Page 14

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 258 966 1376 225 2478

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1844 3574 1553 1678 3505

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1844 3574 1553 1678 3505

Peak-hour factor, PHF 0.92 0.88 0.98 0.98 0.96 0.96

Adj. Flow (vph) 0 293 986 1404 234 2581

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 293 986 1404 234 2581

Heavy Vehicles (%) 0% 1% 1% 4% 4% 3%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 72.7 36.3 72.7 26.4 72.7

Effective Green, g (s) 72.7 36.3 72.7 26.4 72.7

Actuated g/C Ratio 1.00 0.50 1.00 0.36 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1844 1785 1553 609 3505

v/s Ratio Prot 0.28 0.14 0.74

v/s Ratio Perm 0.16 c0.90

v/c Ratio 0.16 0.55 0.90 0.38 0.74

Uniform Delay, d1 0.0 12.6 0.0 17.1 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 9.0 0.1 0.7

Delay (s) 0.2 12.8 9.0 17.3 0.7

Level of Service A B A B A

Approach Delay (s) 0.2 10.6 2.1

Approach LOS A B A

Intersection Summary

HCM Average Control Delay 5.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 72.7 Sum of lost time (s) 0.0

Intersection Capacity Utilization 72.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 255 1596 303 916 1104 384

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2006 2760 1787 3574 3539 1599

Flt Permitted 0.950 0.950

Satd. Flow (perm) 2006 2760 1787 3574 3539 1599

Right Turn on Red No Yes

Satd. Flow (RTOR) 404

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 563

Travel Time (s) 14.1 13.9 9.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.95 0.95 0.95 0.95

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 266 1662 319 964 1162 404

Turn Type pt+ov Prot Perm

Protected Phases 3 2 3 2 1 2 1

Permitted Phases 1

Detector Phase 3 3 2 1 2 1 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0 10.0

Minimum Split (s) 17.0 13.0 15.0 15.0

Total Split (s) 30.0 58.0 28.0 60.0 32.0 32.0

Total Split (%) 33.3% 64.4% 31.1% 66.7% 35.6% 35.6%

Maximum Green (s) 25.0 23.0 27.0 27.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0 4.0

Minimum Gap (s) 4.0 3.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 25.0 50.8 20.8 52.8 27.0 27.0

Actuated g/C Ratio 0.28 0.58 0.24 0.60 0.31 0.31

v/c Ratio 0.47 1.04 0.75 0.45 1.07 0.52

Control Delay 29.7 54.0 43.4 10.3 78.5 5.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 29.7 54.0 43.4 10.3 78.5 5.4

LOS C D D B E A

Approach Delay 50.6 18.5 59.6

Approach LOS D B E

Queue Length 50th (ft) 126 ~541 164 140 ~396 0

Queue Length 95th (ft) 200 #722 259 181 #524 65

Internal Link Dist (ft) 542 735 483

Turn Bay Length (ft) 250 100

Base Capacity (vph) 571 1596 468 2240 1089 772

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.47 1.04 0.68 0.43 1.07 0.52

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 87.9

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.07

Intersection Signal Delay: 45.0 Intersection LOS: D

Intersection Capacity Utilization 94.7% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 255 1596 303 916 1104 384

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 2006 2760 1787 3574 3539 1599

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 2006 2760 1787 3574 3539 1599

Peak-hour factor, PHF 0.96 0.96 0.95 0.95 0.95 0.95

Adj. Flow (vph) 266 1662 319 964 1162 404

RTOR Reduction (vph) 0 0 0 0 0 280

Lane Group Flow (vph) 266 1662 319 964 1162 124

Heavy Vehicles (%) 2% 3% 1% 1% 2% 1%

Turn Type pt+ov Prot Perm

Protected Phases 3 2 3 2 1 2 1

Permitted Phases 1

Actuated Green, G (s) 25.0 50.8 20.8 52.8 27.0 27.0

Effective Green, g (s) 25.0 50.8 20.8 52.8 27.0 27.0

Actuated g/C Ratio 0.28 0.58 0.24 0.60 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 571 1597 423 2149 1088 492

v/s Ratio Prot 0.13 c0.60 0.18 0.27 c0.33

v/s Ratio Perm 0.08

v/c Ratio 0.47 1.04 0.75 0.45 1.07 0.25

Uniform Delay, d1 25.9 18.5 31.1 9.6 30.4 22.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 33.9 7.5 0.2 47.4 0.4

Delay (s) 26.7 52.4 38.6 9.8 77.8 23.2

Level of Service C D D A E C

Approach Delay (s) 48.8 16.9 63.7

Approach LOS D B E

Intersection Summary

HCM Average Control Delay 45.1 HCM Level of Service D

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 87.8 Sum of lost time (s) 10.0

Intersection Capacity Utilization 94.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 130 1 0 325 497 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1773 0 0 1863 1842 0

Flt Permitted 0.953

Satd. Flow (perm) 1773 0 0 1863 1842 0

Link Speed (mph) 30 30 30

Link Distance (ft) 513 613 269

Travel Time (s) 11.7 13.9 6.1

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 149 0 0 369 615 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 42.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 130 1 0 325 497 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 148 1 0 369 565 50

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 613

pX, platoon unblocked 0.98

vC, conflicting volume 959 590 615

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 946 590 615

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 48 100 100

cM capacity (veh/h) 283 508 965

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 149 369 615

Volume Left 148 0 0

Volume Right 1 0 50

cSH 284 965 1700

Volume to Capacity 0.52 0.00 0.36

Queue Length 95th (ft) 71 0 0

Control Delay (s) 30.8 0.0 0.0

Lane LOS D

Approach Delay (s) 30.8 0.0 0.0

Approach LOS D

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 42.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 345 73 47 0 0 356 39 92 0 97 80 684

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3378 0 0 0 1826 0 3556 0 0 3475 1599

Flt Permitted 0.964 0.835 0.753

Satd. Flow (perm) 0 3378 0 0 0 1826 0 3014 0 0 2689 1599

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 628 777

Link Speed (mph) 30 35 40 40

Link Distance (ft) 176 379 503 527

Travel Time (s) 4.0 7.4 8.6 9.0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.88 0.88 0.88 0.92 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 0% 0% 0% 0% 2% 0% 0% 0% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 528 0 0 0 405 0 149 0 0 201 777

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Detector Phase 2 2 1 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 31.0 0.0 0.0 0.0 0.0 51.0 51.0 0.0 51.0 51.0 51.0

Total Split (%) 37.8% 37.8% 0.0% 0.0% 0.0% 0.0% 62.2% 62.2% 0.0% 62.2% 62.2% 62.2%

Maximum Green (s) 26.0 26.0 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead Lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.5 30.6 10.6 10.6 10.6

Actuated g/C Ratio 0.31 1.00 0.35 0.35 0.35

v/c Ratio 0.50 0.22 0.14 0.22 0.73

Control Delay 10.8 0.3 7.1 7.6 5.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.8 0.3 7.1 7.6 5.6

LOS B A A A A

Approach Delay 10.8 7.1 6.0

Approach LOS B A A

Queue Length 50th (ft) 26 0 6 9 0

Queue Length 95th (ft) 86 0 21 27 40

Internal Link Dist (ft) 96 299 423 447

Turn Bay Length (ft)

Base Capacity (vph) 3003 1826 3014 2689 1599

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.18 0.22 0.05 0.07 0.49

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 30.6

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 6.2 Intersection LOS: A

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     2: Galleria Mall Drive South & County Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 345 73 47 0 0 356 39 92 0 97 80 684

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 4.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.95 1.00

Frt 0.98 0.86 1.00 1.00 0.85

Flt Protected 0.96 1.00 0.99 0.97 1.00

Satd. Flow (prot) 3378 1826 3557 3476 1599

Flt Permitted 0.96 1.00 0.83 0.75 1.00

Satd. Flow (perm) 3378 1826 3014 2689 1599

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.88 0.88 0.88 0.92 0.88 0.88 0.88

Adj. Flow (vph) 392 83 53 0 0 405 44 105 0 110 91 777

RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 503

Lane Group Flow (vph) 0 518 0 0 0 405 0 149 0 0 201 274

Heavy Vehicles (%) 2% 0% 0% 0% 0% 2% 0% 0% 0% 2% 0% 1%

Turn Type Perm Free Perm Perm Perm

Protected Phases 2 1 1

Permitted Phases 2 Free 1 1 1

Actuated Green, G (s) 9.5 30.1 10.6 10.6 10.6

Effective Green, g (s) 9.5 30.1 10.6 10.6 10.6

Actuated g/C Ratio 0.32 1.00 0.35 0.35 0.35

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1066 1826 1061 947 563

v/s Ratio Prot

v/s Ratio Perm 0.15 0.22 0.05 0.07 c0.17

v/c Ratio 0.49 0.22 0.14 0.21 0.49

Uniform Delay, d1 8.3 0.0 6.6 6.8 7.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.0 0.2

Delay (s) 8.5 0.3 6.7 6.9 7.9

Level of Service A A A A A

Approach Delay (s) 8.5 0.3 6.7 7.7

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 30.1 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 114 7 21 109 93 0 447 343 336 145 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 16 12 12 12 12 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 260 200 0 0 200 0

Storage Lanes 0 0 1 1 0 0 2 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 3507 0 1805 1900 1830 0 3323 0 3502 1771 0

Flt Permitted 0.803 0.614 0.950

Satd. Flow (perm) 0 2867 0 1167 1900 1830 0 3323 0 3502 1771 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 106 239 45

Link Speed (mph) 30 30 30 30

Link Distance (ft) 515 429 432 604

Travel Time (s) 11.7 9.8 9.8 13.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.91 0.91 0.92 0.92 0.92

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 221 0 24 124 106 0 868 0 365 242 0

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 14.0 14.0 0.0 14.0 14.0 14.0 27.0 27.0 0.0 15.0 42.0 0.0

Total Split (%) 17.5% 17.5% 0.0% 17.5% 17.5% 17.5% 33.8% 33.8% 0.0% 18.8% 52.5% 0.0%

Maximum Green (s) 9.0 9.0 9.0 9.0 9.0 22.0 22.0 10.0 37.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None None C-Max C-Max None C-Max

Walk Time (s)

Flash Dont Walk (s)
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Lane Group ø9

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Grade (%)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor

Growth Factor

Heavy Vehicles (%)

Bus Blockages (#/hr)

Parking  (#/hr)

Mid-Block Traffic (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 24.0

Total Split (s) 24.0

Total Split (%) 30%

Maximum Green (s) 21.0

Yellow Time (s) 2.0

All-Red Time (s) 1.0

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0

Minimum Gap (s) 3.0

Time Before Reduce (s) 0.0

Time To Reduce (s) 0.0

Recall Mode None

Walk Time (s) 7.0

Flash Dont Walk (s) 14.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 11.4 11.4 11.4 11.4 39.7 13.9 58.6

Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.50 0.17 0.73

v/c Ratio 0.54 0.14 0.46 0.30 0.49 0.60 0.18

Control Delay 35.7 30.8 36.4 8.9 11.3 32.4 2.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.7 30.8 36.4 8.9 11.3 32.4 2.7

LOS D C D A B C A

Approach Delay 35.7 24.4 11.3 20.6

Approach LOS D C B C

Queue Length 50th (ft) 53 11 58 0 101 89 33

Queue Length 95th (ft) 82 30 101 38 175 115 22

Internal Link Dist (ft) 435 349 352 524

Turn Bay Length (ft) 260 200 200

Base Capacity (vph) 420 169 276 357 1769 609 1309

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.53 0.14 0.45 0.30 0.49 0.60 0.18

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 18.6 Intersection LOS: B

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Overpass Connector & Stevens Street
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Lane Group ø9

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 114 7 21 109 93 0 447 343 336 145 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 16 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 1.00 0.95 0.97 1.00

Frt 0.99 1.00 1.00 0.85 0.93 1.00 0.95

Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3504 1805 1900 1830 3323 3502 1771

Flt Permitted 0.80 0.61 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 2867 1166 1900 1830 3323 3502 1771

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.92 0.91 0.91 0.92 0.92 0.92

Adj. Flow (vph) 83 130 8 24 124 106 0 491 377 365 158 84

RTOR Reduction (vph) 0 3 0 0 0 91 0 120 0 0 12 0

Lane Group Flow (vph) 0 218 0 24 124 15 0 748 0 365 230 0

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 2% 1% 0% 1% 3%

Turn Type Perm Perm Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2

Actuated Green, G (s) 11.4 11.4 11.4 11.4 39.7 13.9 58.6

Effective Green, g (s) 11.4 11.4 11.4 11.4 39.7 13.9 58.6

Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.50 0.17 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 409 166 271 261 1649 608 1297

v/s Ratio Prot 0.07 c0.22 c0.10 0.13

v/s Ratio Perm c0.08 0.02 0.01

v/c Ratio 0.53 0.14 0.46 0.06 0.45 0.60 0.18

Uniform Delay, d1 31.8 30.0 31.5 29.7 13.1 30.5 3.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.94 0.77

Incremental Delay, d2 1.3 0.4 1.2 0.1 0.9 1.6 0.3

Delay (s) 33.2 30.4 32.7 29.8 14.0 30.2 2.8

Level of Service C C C C B C A

Approach Delay (s) 33.2 31.3 14.0 19.3

Approach LOS C C B B

Intersection Summary

HCM Average Control Delay 20.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 295 67 1 16 309 234 69 19 196 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Grade (%) 0% 0% 0% 0%

Storage Length (ft) 0 0 0 0 250 0 250 200

Storage Lanes 0 1 1 0 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 0 0 1479 1624 1467 0 1624 1710 1286 1570 1693 1454

Flt Permitted 0.950 0.568 0.603

Satd. Flow (perm) 0 0 1479 1624 1467 0 971 1710 1286 997 1693 1454

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 612 17 74 31

Link Speed (mph) 30 30 30 30

Link Distance (ft) 327 475 604 597

Travel Time (s) 7.4 10.8 13.7 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 13% 0% 1% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 335 73 18 0 332 252 74 22 223 31

Turn Type Over Prot pm+pt Perm Perm Perm

Protected Phases 5 3 8 5 2 6

Permitted Phases 2 2 6 6

Detector Phase 5 3 8 5 2 2 6 6 6

Switch Phase

Minimum Initial (s) 6.0 6.0 8.0 6.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 10.0 10.0 20.0 10.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 0.0 0.0 22.0 26.0 26.0 0.0 22.0 54.0 54.0 32.0 32.0 32.0

Total Split (%) 0.0% 0.0% 27.5% 32.5% 32.5% 0.0% 27.5% 67.5% 67.5% 40.0% 40.0% 40.0%

Maximum Green (s) 18.0 22.0 22.0 18.0 50.0 50.0 28.0 28.0 28.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 10.8 9.2 9.6 64.8 65.6 65.6 50.0 50.0 50.0

Actuated g/C Ratio 0.14 0.12 0.12 0.81 0.82 0.82 0.62 0.62 0.62

v/c Ratio 0.46 0.39 0.09 0.38 0.18 0.07 0.04 0.21 0.03

Control Delay 2.1 38.3 15.8 4.4 2.9 1.1 9.2 9.2 4.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.1 38.3 15.8 4.4 2.9 1.1 9.2 9.2 4.0

LOS A D B A A A A A A

Approach Delay 33.8 3.5 8.6

Approach LOS C A A

Queue Length 50th (ft) 0 35 0 76 41 4 4 46 0

Queue Length 95th (ft) 0 71 18 59 32 m3 17 103 13

Internal Link Dist (ft) 247 395 524 517

Turn Bay Length (ft) 250 250 200

Base Capacity (vph) 807 447 416 934 1403 1068 624 1059 921

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.42 0.16 0.04 0.36 0.18 0.07 0.04 0.21 0.03

Intersection Summary

Area Type: CBD

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 41 (51%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.46

Intersection Signal Delay: 6.2 Intersection LOS: A

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: O'Connell Way & Stevens Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 295 67 1 16 309 234 69 19 196 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.86 1.00 0.86 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1479 1624 1468 1624 1710 1286 1570 1693 1454

Flt Permitted 1.00 0.95 1.00 0.57 1.00 1.00 0.60 1.00 1.00

Satd. Flow (perm) 1479 1624 1468 972 1710 1286 997 1693 1454

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.88 0.88 0.88

Adj. Flow (vph) 0 0 335 73 1 17 332 252 74 22 223 31

RTOR Reduction (vph) 0 0 290 0 15 0 0 0 15 0 0 12

Lane Group Flow (vph) 0 0 45 73 3 0 332 252 59 22 223 19

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 13% 0% 1% 0%

Turn Type Over Prot pm+pt Perm Perm Perm

Protected Phases 5 3 8 5 2 6

Permitted Phases 2 2 6 6

Actuated Green, G (s) 10.8 8.0 8.0 64.0 64.0 64.0 49.2 49.2 49.2

Effective Green, g (s) 10.8 8.0 8.0 64.0 64.0 64.0 49.2 49.2 49.2

Actuated g/C Ratio 0.14 0.10 0.10 0.80 0.80 0.80 0.62 0.62 0.62

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 200 162 147 866 1368 1029 613 1041 894

v/s Ratio Prot 0.03 c0.04 0.00 c0.05 0.15 0.13

v/s Ratio Perm c0.26 0.05 0.02 0.01

v/c Ratio 0.23 0.45 0.02 0.38 0.18 0.06 0.04 0.21 0.02

Uniform Delay, d1 30.9 33.9 32.5 2.2 1.9 1.7 6.1 6.8 6.0

Progression Factor 1.00 1.00 1.00 1.29 1.11 1.30 1.00 1.00 1.00

Incremental Delay, d2 0.6 2.0 0.1 0.3 0.3 0.1 0.1 0.5 0.0

Delay (s) 31.4 35.9 32.5 3.1 2.3 2.3 6.2 7.3 6.1

Level of Service C D C A A A A A A

Approach Delay (s) 31.4 35.2 2.7 7.1

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 850 860 268 1677

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 12 11 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 300 175

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1863 3574 1583 1711 3539

Flt Permitted 0.950

Satd. Flow (perm) 0 1863 3574 1583 1711 3539

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 513 803

Link Speed (mph) 30 40 40

Link Distance (ft) 447 743 815

Travel Time (s) 10.2 12.7 13.9

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.92 0.90 0.92 0.92 0.94 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 270 924 935 285 1784

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Detector Phase 1 2 1 2

Switch Phase

Minimum Initial (s) 16.0 8.0

Minimum Split (s) 21.0 13.0

Total Split (s) 0.0 0.0 47.0 0.0 35.0 82.0

Total Split (%) 0.0% 0.0% 57.3% 0.0% 42.7% 100.0%

Maximum Green (s) 42.0 30.0

Yellow Time (s) 4.0 4.0

All-Red Time (s) 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 5.0 4.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0

Minimum Gap (s) 2.0 2.0

Time Before Reduce (s) 0.0 0.0

Time To Reduce (s) 0.0 0.0

Recall Mode None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group WBL WBR NBT NBR SBL SBT

Pedestrian Calls (#/hr)

Act Effct Green (s) 56.5 27.1 56.5 18.6 56.5

Actuated g/C Ratio 1.00 0.48 1.00 0.33 1.00

v/c Ratio 0.14 0.54 0.59 0.51 0.50

Control Delay 0.2 12.0 1.6 20.2 0.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 12.0 1.6 20.2 0.5

LOS A B A C A

Approach Delay 6.8 3.2

Approach LOS A A

Queue Length 50th (ft) 0 98 0 71 0

Queue Length 95th (ft) 0 205 0 179 0

Internal Link Dist (ft) 367 663 735

Turn Bay Length (ft) 300 175

Base Capacity (vph) 1863 2768 1583 981 3539

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.14 0.33 0.59 0.29 0.50

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 56.5

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 4.6 Intersection LOS: A

Intersection Capacity Utilization 50.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     5: Route 24 NB Ramp & County Street (Route 140)
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 0 243 850 860 268 1677

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 11 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95

Frt 0.86 1.00 0.85 1.00 1.00

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1863 3574 1583 1711 3539

Flt Permitted 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1863 3574 1583 1711 3539

Peak-hour factor, PHF 0.92 0.90 0.92 0.92 0.94 0.94

Adj. Flow (vph) 0 270 924 935 285 1784

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 270 924 935 285 1784

Heavy Vehicles (%) 0% 0% 1% 2% 2% 2%

Turn Type Free Free Prot

Protected Phases 1 2 1 2

Permitted Phases Free Free

Actuated Green, G (s) 55.7 27.1 55.7 18.6 55.7

Effective Green, g (s) 55.7 27.1 55.7 18.6 55.7

Actuated g/C Ratio 1.00 0.49 1.00 0.33 1.00

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 1863 1739 1583 571 3539

v/s Ratio Prot 0.26 0.17 0.50

v/s Ratio Perm 0.14 c0.59

v/c Ratio 0.14 0.53 0.59 0.50 0.50

Uniform Delay, d1 0.0 9.9 0.0 14.8 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 1.6 0.3 0.0

Delay (s) 0.2 10.1 1.6 15.1 0.0

Level of Service A B A B A

Approach Delay (s) 0.2 5.8 2.1

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 3.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 55.7 Sum of lost time (s) 0.0

Intersection Capacity Utilization 50.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 233 967 156 938 979 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 250 100 0

Storage Lanes 1 2 1 1

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 2046 2760 1752 3574 3574 1599

Flt Permitted 0.950 0.950

Satd. Flow (perm) 2046 2760 1752 3574 3574 1599

Right Turn on Red No Yes

Satd. Flow (RTOR) 249

Link Speed (mph) 30 40 40

Link Distance (ft) 622 815 1545

Travel Time (s) 14.1 13.9 26.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.96 0.96 0.94 0.94 0.96 0.96

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 243 1007 166 998 1020 249

Turn Type pt+ov Prot Perm

Protected Phases 3 2 3 2 1 2 1

Permitted Phases 1

Detector Phase 3 3 2 1 2 1 1

Switch Phase

Minimum Initial (s) 12.0 8.0 10.0 10.0

Minimum Split (s) 17.0 13.0 15.0 15.0

Total Split (s) 27.0 53.0 26.0 63.0 37.0 37.0

Total Split (%) 30.0% 58.9% 28.9% 70.0% 41.1% 41.1%

Maximum Green (s) 22.0 21.0 32.0 32.0

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 4.0 3.0 4.0 4.0

Minimum Gap (s) 4.0 3.0 4.0 4.0

Time Before Reduce (s) 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0

Recall Mode None None None None

Walk Time (s)

Flash Dont Walk (s)
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Lane Group EBL EBR NBL NBT SBT SBR

Pedestrian Calls (#/hr)

Act Effct Green (s) 21.4 41.7 15.3 52.0 31.7 31.7

Actuated g/C Ratio 0.26 0.50 0.18 0.62 0.38 0.38

v/c Ratio 0.46 0.73 0.52 0.45 0.75 0.33

Control Delay 30.6 20.0 36.8 9.0 27.6 4.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 30.6 20.0 36.8 9.0 27.6 4.1

LOS C C D A C A

Approach Delay 22.1 12.9 23.0

Approach LOS C B C

Queue Length 50th (ft) 109 225 80 131 244 0

Queue Length 95th (ft) 191 302 140 170 350 48

Internal Link Dist (ft) 542 735 1465

Turn Bay Length (ft) 250 100

Base Capacity (vph) 542 1401 443 2446 1377 769

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.45 0.72 0.37 0.41 0.74 0.32

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 83.5

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 19.5 Intersection LOS: B

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     6: Route 24 SB Ramp & County Street (Route 140)
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 233 967 156 938 979 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.88 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 2046 2760 1752 3574 3574 1599

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 2046 2760 1752 3574 3574 1599

Peak-hour factor, PHF 0.96 0.96 0.94 0.94 0.96 0.96

Adj. Flow (vph) 243 1007 166 998 1020 249

RTOR Reduction (vph) 0 0 0 0 0 154

Lane Group Flow (vph) 243 1007 166 998 1020 95

Heavy Vehicles (%) 0% 3% 3% 1% 1% 1%

Turn Type pt+ov Prot Perm

Protected Phases 3 2 3 2 1 2 1

Permitted Phases 1

Actuated Green, G (s) 21.5 41.8 15.3 52.0 31.7 31.7

Effective Green, g (s) 21.5 41.8 15.3 52.0 31.7 31.7

Actuated g/C Ratio 0.26 0.50 0.18 0.62 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 527 1382 321 2226 1357 607

v/s Ratio Prot 0.12 c0.36 0.09 0.28 c0.29

v/s Ratio Perm 0.06

v/c Ratio 0.46 0.73 0.52 0.45 0.75 0.16

Uniform Delay, d1 26.1 16.4 30.8 8.2 22.5 17.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 2.0 1.4 0.2 2.6 0.2

Delay (s) 27.0 18.3 32.2 8.4 25.0 17.2

Level of Service C B C A C B

Approach Delay (s) 20.0 11.8 23.5

Approach LOS C B C

Intersection Summary

HCM Average Control Delay 18.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 83.5 Sum of lost time (s) 10.0

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 74 0 0 250 243 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1770 0 0 1863 1835 0

Flt Permitted 0.950

Satd. Flow (perm) 1770 0 0 1863 1835 0

Link Speed (mph) 30 30 30

Link Distance (ft) 406 597 382

Travel Time (s) 9.2 13.6 8.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 84 0 0 284 310 0

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 25.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 74 0 0 250 243 30

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 84 0 0 284 276 34

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 597

pX, platoon unblocked

vC, conflicting volume 577 293 310

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 577 293 310

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 82 100 100

cM capacity (veh/h) 478 746 1250

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 84 284 310

Volume Left 84 0 0

Volume Right 0 0 34

cSH 478 1250 1700

Volume to Capacity 0.18 0.00 0.18

Queue Length 95th (ft) 16 0 0

Control Delay (s) 14.1 0.0 0.0

Lane LOS B

Approach Delay (s) 14.1 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 25.4% ICU Level of Service A

Analysis Period (min) 15
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3686           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              249            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     570            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3686        249         570       vph   

Peak-hour factor, PHF                  0.94        0.89        0.95            

Peak 15-min volume, v15                980         70          150       v     

Trucks and buses                       10          6           10        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.971       0.952           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4117        288         630       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.644   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2753   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4117          7200            No                    

      Fi   F                                                                   

     v  = v - v            3829          7200            No                    

      FO   F   R                                                               

     v                     288           2100            No                    

      R                                                                        

     v  or v               1364 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2753                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2753          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.389                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 75.4    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.7    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3686           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     980            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1372           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1372           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.7           mi/h                

Number of lanes, N                          3                                  

Density, D                                  19.7           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4007           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1066           v                   

Trucks and buses                            9              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.957                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1485           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1485           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.1           mi/h                

Number of lanes, N                          3                                  

Density, D                                  21.5           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3062           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              448            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     314            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3062        448         314       vph   

Peak-hour factor, PHF                  0.91        0.83        0.91            

Peak 15-min volume, v15                841         135         86        v     

Trucks and buses                       8           12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.962       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3499        572         355       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.646   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2463   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3499          7200            No                    

      Fi   F                                                                   

     v  = v - v            2927          7200            No                    

      FO   F   R                                                               

     v                     572           2100            No                    

      R                                                                        

     v  or v               1036 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2463                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2463          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.414                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.8    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2928           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     779            v                   

Trucks and buses                            16             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.926                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1121           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1121           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  16.0           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3062           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     841            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1166           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1166           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  16.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 138 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3437           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              570            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     249            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3437        570         249       vph   

Peak-hour factor, PHF                  0.94        0.95        0.89            

Peak 15-min volume, v15                914         150         70        v     

Trucks and buses                       10          10          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.952       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3839        630         288       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1351.77 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.605   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2325   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4469          7200            No                    

      FO                                                                       

     v  or v               1514 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2325                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4469          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.306                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 66.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 138 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2614           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              314            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     448            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2614        314         448       vph   

Peak-hour factor, PHF                  0.91        0.91        0.83            

Peak 15-min volume, v15                718         86          135       v     

Trucks and buses                       8           6           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.962       0.971       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2987        355         572       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1349.99 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.604   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1804   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3342          7200            No                    

      FO                                                                       

     v  or v               1183 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1804                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3342          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.260                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.5    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2045           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              211            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2045        211                   vph   

Peak-hour factor, PHF                  0.91        0.88                        

Peak 15-min volume, v15                562         60                    v     

Trucks and buses                       7           6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2326        247                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2326   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2326          4800            No                    

      Fi   F                                                                   

     v  = v - v            2079          4800            No                    

      FO   F   R                                                               

     v                     247           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2326                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2326          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.385                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.2    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2045           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     562            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1163           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1163           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2466           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     636            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1309           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1309           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.7           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1260           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              281            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1260        281                   vph   

Peak-hour factor, PHF                  0.90        0.88                        

Peak 15-min volume, v15                350         80                    v     

Trucks and buses                       6           19                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.913                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1442        350                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1442   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1442          4800            No                    

      Fi   F                                                                   

     v  = v - v            1092          4800            No                    

      FO   F   R                                                               

     v                     350           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1442                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1442          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   7.2     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.329                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.8    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1137           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     309            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               636            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               636            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  9.1            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1260           veh/h               

Peak-hour factor, PHF                       0.90                               

Peak 15-min volume, v15                     350            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               721            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               721            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  10.3           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 105 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1834           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              632            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1834        632                   vph   

Peak-hour factor, PHF                  0.91        0.90                        

Peak 15-min volume, v15                504         176                   v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2086        727                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2086   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2813          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2086                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2813          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.329                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 105 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           979            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              158            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        979         158                   vph   

Peak-hour factor, PHF                  0.90        0.77                        

Peak 15-min volume, v15                272         51                    v     

Trucks and buses                       6           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1120        212                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1120   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1332          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1120                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1332          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   9.8     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.279                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 5 to Route 18                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2466           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              272            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2466        272                   vph   

Peak-hour factor, PHF                  0.97        0.83                        

Peak 15-min volume, v15                636         82                    v     

Trucks and buses                       6           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2619        344                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2619   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2619          4800            No                    

      Fi   F                                                                   

     v  = v - v            2275          4800            No                    

      FO   F   R                                                               

     v                     344           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2619                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2619          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.329                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2490           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              314            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2490        314                   vph   

Peak-hour factor, PHF                  0.93        0.83                        

Peak 15-min volume, v15                669         95                    v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2771        399                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2771   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2771          4800            No                    

      Fi   F                                                                   

     v  = v - v            2372          4800            No                    

      FO   F   R                                                               

     v                     399           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2771                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2771          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.464                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      I-495 Northbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2959           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     795            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1647           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1647           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              67.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  24.3           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1968           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              696            vph                 

Length of first accel/decel lane            1100           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1968        696                   vph   

Peak-hour factor, PHF                  0.94        0.88                        

Peak 15-min volume, v15                523         198                   v     

Trucks and buses                       6           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2156        834                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2156   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2156          4800            No                    

      Fi   F                                                                   

     v  = v - v            1322          4800            No                    

      FO   F   R                                                               

     v                     834           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2156                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2156          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.503                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1968           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     523            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1078           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1078           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday AM                                       

Freeway/Dir of Travel:        Interstate 495                                   

Weaving Location:             b/n Exits 6 & 5                                  

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  300         ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1005    157     267     42   veh/h      

Peak hour factor, PHF                  0.94    0.84    0.94    0.84            

Peak 15-min volume, v15                267     47      71      13              

Trucks and buses                       6       8       6       8         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.971   0.962   0.971   0.962           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1101    194     293     52    pc/h      

                                                                               

Volume ratio, VR                               0.297                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        487         lc/h                    

Weaving lane changes, LCW                  487         lc/h                    

Non-weaving vehicle index, INW             69                                  

Non-weaving lane change, LCNW              15          lc/h                    

Total lane changes, LCALL                  502         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.339                               

Average weaving speed, SW                  56.1        mi/h                    



Average non-weaving speed, SNW             62.6        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   60.5        mi/h                    

Weaving segment density, D                 13.6        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.410                               

Weaving segment flow rate, v               1640        pc/h                    

Weaving segment capacity, cW               3880        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            5551        300         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        1998         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.410        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2194           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              296            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2194        296                   vph   

Peak-hour factor, PHF                  0.97        0.84                        

Peak 15-min volume, v15                565         88                    v     

Trucks and buses                       6           9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2330        368                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2330   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2698          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2330                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2698          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.311                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               RT 18 On Ramp to I-495 SB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1162           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              98             vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1162        98                    vph   

Peak-hour factor, PHF                  0.90        0.77                        

Peak 15-min volume, v15                323         32                    v     

Trucks and buses                       6           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1330        134                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1330   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1464          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1330                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1464          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   10.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.271                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 44 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2176           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              783            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2176        783                   vph   

Peak-hour factor, PHF                  0.93        0.90                        

Peak 15-min volume, v15                585         218                   v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2422        918                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2422   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3340          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2422                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3340          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.350                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.2    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday AM                                       

Freeway/Dir of Travel:        Route 24 Northbound                              

Weaving Location:             b/n Exits 13A & 13B                              

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  1500        ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              3018    327     193     21   veh/h      

Peak hour factor, PHF                  0.92    0.91    0.92    0.91            

Peak 15-min volume, v15                820     90      52      6               

Trucks and buses                       13      4       13      4         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.939   0.980   0.939   0.980           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           3494    367     223     24    pc/h      

                                                                               

Volume ratio, VR                               0.144                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        590         lc/h                    

Weaving lane changes, LCW                  720         lc/h                    

Non-weaving vehicle index, INW             1055                                

Non-weaving lane change, LCNW              1153        lc/h                    

Total lane changes, LCALL                  1873        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.269                               

Average weaving speed, SW                  58.3        mi/h                    



Average non-weaving speed, SNW             55.9        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   56.2        mi/h                    

Weaving segment density, D                 36.5        pc/mi/ln                

Level of service, LOS                      E                                   

Weaving segment v/c ratio                  0.929                               

Weaving segment flow rate, v               4108        pc/h                    

Weaving segment capacity, cW               4152        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            3968        1500        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2211         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.929        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday AM                                       

Freeway/Dir of Travel:        Route 24 Southbound                              

Weaving Location:             b/n Exits 13B & 13A                              

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  600         ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1570    190     417     51   veh/h      

Peak hour factor, PHF                  0.96    0.90    0.96    0.90            

Peak 15-min volume, v15                409     53      109     14              

Trucks and buses                       7       11      7       11        %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.966   0.948   0.966   0.948           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1693    223     450     60    pc/h      

                                                                               

Volume ratio, VR                               0.277                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        673         lc/h                    

Weaving lane changes, LCW                  738         lc/h                    

Non-weaving vehicle index, INW             210                                 

Non-weaving lane change, LCNW              301         lc/h                    

Total lane changes, LCALL                  1039        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.349                               

Average weaving speed, SW                  55.8        mi/h                    



Average non-weaving speed, SNW             59.3        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   58.3        mi/h                    

Weaving segment density, D                 20.8        pc/mi/ln                

Level of service, LOS                      C                                   

Weaving segment v/c ratio                  0.596                               

Weaving segment flow rate, v               2426        pc/h                    

Weaving segment capacity, cW               3936        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            5343        600         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2037         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.596        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday AM                                       

Freeway/Dir of Travel:        Route 24/44 Interchange                          

Weaving Location:             Route 44 EB                                      

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  700         ft                     

Freeway free-flow speed, FFS                35          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              692     347     231     116  veh/h      

Peak hour factor, PHF                  0.93    0.83    0.93    0.83            

Peak 15-min volume, v15                186     105     62      35              

Trucks and buses                       4       8       4       8         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.980   0.962   0.980   0.962           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           759     435     253     145   pc/h      

                                                                               

Volume ratio, VR                               0.432                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        688         lc/h                    

Weaving lane changes, LCW                  763         lc/h                    

Non-weaving vehicle index, INW             127                                 

Non-weaving lane change, LCNW              180         lc/h                    

Total lane changes, LCALL                  943         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.286                               

Average weaving speed, SW                  30.6        mi/h                    



Average non-weaving speed, SNW             26.2        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   27.9        mi/h                    

Weaving segment density, D                 28.5        pc/mi/ln                

Level of service, LOS                      C                                   

Weaving segment v/c ratio                  0.451                               

Weaving segment flow rate, v               1592        pc/h                    

Weaving segment capacity, cW               3461        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            7044        700         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1765         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.451        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday AM                                       

Freeway/Dir of Travel:        Route 24/44 Interchange                          

Weaving Location:             Route 44 WB                                      

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  575         ft                     

Freeway free-flow speed, FFS                35          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              158     112     144     99   veh/h      

Peak hour factor, PHF                  0.88    0.68    0.88    0.68            

Peak 15-min volume, v15                45      41      41      36              

Trucks and buses                       6       4       6       4         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.971   0.980   0.971   0.980           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           185     168     169     149   pc/h      

                                                                               

Volume ratio, VR                               0.502                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        337         lc/h                    

Weaving lane changes, LCW                  399         lc/h                    

Non-weaving vehicle index, INW             38                                  

Non-weaving lane change, LCNW              0           lc/h                    

Total lane changes, LCALL                  399         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.169                               

Average weaving speed, SW                  32.1        mi/h                    



Average non-weaving speed, SNW             31.0        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   31.5        mi/h                    

Weaving segment density, D                 10.6        pc/mi/ln                

Level of service, LOS                      A                                   

Weaving segment v/c ratio                  0.198                               

Weaving segment flow rate, v               671         pc/h                    

Weaving segment capacity, cW               3287        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            7853        575         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1693         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.198        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 13A to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3719           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              508            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3719        508                   vph   

Peak-hour factor, PHF                  0.92        0.95                        

Peak 15-min volume, v15                1011        134                   v     

Trucks and buses                       13          6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.939       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4305        551                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4305   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4305          4800            No                    

      Fi   F                                                                   

     v  = v - v            3754          4800            No                    

      FO   F   R                                                               

     v                     551           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4305                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4305          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence E                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.608                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 13B to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2278           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              291            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2278        291                   vph   

Peak-hour factor, PHF                  0.96        0.96                        

Peak 15-min volume, v15                593         76                    v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2456        311                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2456   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2456          4800            No                    

      Fi   F                                                                   

     v  = v - v            2145          4800            No                    

      FO   F   R                                                               

     v                     311           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2456                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2456          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.456                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Rt 44 On Ramp to Route 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3348           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              400            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3348        400                   vph   

Peak-hour factor, PHF                  0.95        0.85                        

Peak 15-min volume, v15                881         118                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3648        482                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3648   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4130          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3648                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4130          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.527                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Rt 44 On Ramp to Route 24 SB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1766           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              106            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1766        106                   vph   

Peak-hour factor, PHF                  0.92        0.85                        

Peak 15-min volume, v15                480         31                    v     

Trucks and buses                       14          2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.935       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2054        126                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2054   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2180          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2054                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2180          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.311                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Highland On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           1157           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              213            vph                 

Length of first accel/decel lane            175            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1157        213                   vph   

Peak-hour factor, PHF                  0.91        0.74                        

Peak 15-min volume, v15                318         72                    v     

Trucks and buses                       7           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1316        292                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1316   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1608          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1316                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1608          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.326                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1157           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     318            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               658            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               658            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  10.1           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24/79 Northbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2438           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     648            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1349           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1349           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  20.8           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24/79 Southbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2046           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     522            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1096           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1096           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 6 to Highland                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1212           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              254            vph                 

Length of first accel/decel lane            300            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1212        254                   vph   

Peak-hour factor, PHF                  0.98        0.85                        

Peak 15-min volume, v15                309         75                    v     

Trucks and buses                       10          3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1299        303                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1299   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1299          4800            No                    

      Fi   F                                                                   

     v  = v - v            996           4800            No                    

      FO   F   R                                                               

     v                     303           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1299                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1299          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.195                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 7 to Route 79                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2046           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     60.0           mph                 

Volume on ramp                              834            vph                 

Length of first accel/decel lane            275            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2046        834                   vph   

Peak-hour factor, PHF                  0.98        0.91                        

Peak 15-min volume, v15                522         229                   v     

Trucks and buses                       10          7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2192        949                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2192   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2192          4800            No                    

      Fi   F                                                                   

     v  = v - v            1243          4800            No                    

      FO   F   R                                                               

     v                     949           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2192                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2192          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.188                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.7    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   958            veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     244            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               513            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               513            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.3            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 79 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1068           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     284            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               591            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               591            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  9.1            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 79 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   834            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     229            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               474            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               474            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  6.8            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Route 79 On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           1370           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     65.0           mph                 

Volume on ramp                              1068           vph                 

Length of first accel/decel lane            270            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1370        1068                  vph   

Peak-hour factor, PHF                  0.91        0.94                        

Peak 15-min volume, v15                376         284                   v     

Trucks and buses                       7           8                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.962                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1558        1182                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1558   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2740          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1558                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2740          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.359                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:                                                                

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4609           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     1188           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1639           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1639           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              64.2           mi/h                

Number of lanes, N                          3                                  

Density, D                                  25.5           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:                                                                

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2555           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     687            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               948            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               948            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           4751           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              654            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     512            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4751        654         512       vph   

Peak-hour factor, PHF                  0.97        0.91        0.95            

Peak 15-min volume, v15                1224        180         135       v     

Trucks and buses                       9           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.957       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5118        744         552       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.598   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3359   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5118          7050            No                    

      Fi   F                                                                   

     v  = v - v            4374          7050            No                    

      FO   F   R                                                               

     v                     744           2100            No                    

      R                                                                        

     v  or v               1759 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3359                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3359          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.300                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               RT 104 On Ramp to Route 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           4097           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              512            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     654            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4097        512         654       vph   

Peak-hour factor, PHF                  0.97        0.95        0.91            

Peak 15-min volume, v15                1056        135         180       v     

Trucks and buses                       9           5           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.957       0.976       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4414        552         744       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1041.12 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2629   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4966          7050            No                    

      FO                                                                       

     v  or v               1785 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2629                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4966          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.363                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 60.4    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2555           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              202            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     695            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2555        202         695       vph   

Peak-hour factor, PHF                  0.93        0.97        0.88            

Peak 15-min volume, v15                687         52          197       v     

Trucks and buses                       7           8           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.962       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2843        217         817       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.679   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2000   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2843          7200            No                    

      Fi   F                                                                   

     v  = v - v            2626          7200            No                    

      FO   F   R                                                               

     v                     217           2100            No                    

      R                                                                        

     v  or v               843  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2000                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2000          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.253                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 66.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               RT 104 On Ramp to Route 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2353           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              695            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     202            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2353        695         202       vph   

Peak-hour factor, PHF                  0.93        0.88        0.97            

Peak 15-min volume, v15                633         197         52        v     

Trucks and buses                       7           7           8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.966       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2619        817         217       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    496.50  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.599   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1567   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3436          7200            No                    

      FO                                                                       

     v  or v               1052 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1567                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3436          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.311                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2591           veh/h               

Peak-hour factor, PHF                       0.89                               

Peak 15-min volume, v15                     728            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1536           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1536           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              68.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  22.4           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2591           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              317            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2591        317                   vph   

Peak-hour factor, PHF                  0.89        0.89                        

Peak 15-min volume, v15                728         89                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3071        365                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3071   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3071          4800            No                    

      Fi   F                                                                   

     v  = v - v            2706          4800            No                    

      FO   F   R                                                               

     v                     365           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3071                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3071          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.552                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2716           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     46.0           mph                 

Volume on ramp                              125            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2716        125                   vph   

Peak-hour factor, PHF                  0.89        0.98                        

Peak 15-min volume, v15                763         32                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3220        131                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3220   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3220          4800            No                    

      Fi   F                                                                   

     v  = v - v            3089          4800            No                    

      FO   F   R                                                               

     v                     131           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3220                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3220          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.297                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditoins 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2274           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              1421           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2274        1421                  vph   

Peak-hour factor, PHF                  0.89        0.97                        

Peak 15-min volume, v15                639         366                   v     

Trucks and buses                       11          10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2696        1538                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2696   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4234          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2696                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4234          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.503                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1876           veh/h               

Peak-hour factor, PHF                       0.86                               

Peak 15-min volume, v15                     545            v                   

Trucks and buses                            14             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.935                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1167           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1167           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           1876           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              863            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1876        863                   vph   

Peak-hour factor, PHF                  0.86        0.90                        

Peak 15-min volume, v15                545         240                   v     

Trucks and buses                       14          12                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.935       0.943                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2334        1016                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2334   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2334          4760            No                    

      Fi   F                                                                   

     v  = v - v            1318          4760            No                    

      FO   F   R                                                               

     v                     1016          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2334                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2334          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.649                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1013           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              291            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1013        291                   vph   

Peak-hour factor, PHF                  0.89        0.82                        

Peak 15-min volume, v15                285         89                    v     

Trucks and buses                       14          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.935       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1218        364                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1218   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1582          4780            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1218                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1582          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.269                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1721           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     463            v                   

Trucks and buses                            2              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.990                              

Driver population factor, fp                1.00                               

Flow rate, vp                               935            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               935            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.0           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1606           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              143            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1606        143                   vph   

Peak-hour factor, PHF                  0.92        0.83                        

Peak 15-min volume, v15                436         43                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1815        173                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1815   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1815          4780            No                    

      Fi   F                                                                   

     v  = v - v            1642          4780            No                    

      FO   F   R                                                               

     v                     173           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1815                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1815          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.444                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1721           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              1165           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1721        1165                  vph   

Peak-hour factor, PHF                  0.93        0.97                        

Peak 15-min volume, v15                463         300                   v     

Trucks and buses                       2           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1869        1225                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1869   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1869          4500            No                    

      Fi   F                                                                   

     v  = v - v            644           4500            No                    

      FO   F   R                                                               

     v                     1225          2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1869                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1869          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.538                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1463           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              213            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1463        213                   vph   

Peak-hour factor, PHF                  0.93        0.75                        

Peak 15-min volume, v15                393         71                    v     

Trucks and buses                       2           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1589        287                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1589   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1876          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1589                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1876          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.287                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           556            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     28.0           mph                 

Volume on ramp                              317            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        556         317                   vph   

Peak-hour factor, PHF                  0.93        0.89                        

Peak 15-min volume, v15                149         89                    v     

Trucks and buses                       2           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          604         365                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  604    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     969           4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 604                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                969           4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.322                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1127           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     293            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               405            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            56.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        56.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               405            pc/h/ln             

Free-flow speed, FFS                        56.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  7.4            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditoins 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  56.0           mph                 

Volume on freeway                           1011           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              215            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1011        215                   vph   

Peak-hour factor, PHF                  0.75        0.96                        

Peak 15-min volume, v15                337         56                    v     

Trucks and buses                       7           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1395        235                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1395   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1395          4520            No                    

      Fi   F                                                                   

     v  = v - v            1160          4520            No                    

      FO   F   R                                                               

     v                     235           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1395                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1395          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.449                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           840            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              50             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        840         50                    vph   

Peak-hour factor, PHF                  0.89        0.83                        

Peak 15-min volume, v15                236         15                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          982         62                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  982    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1044          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 982                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1044          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   7.9     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.267                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday AM                                       

Freeway/Dir of Travel:        Route 140 Southbound                             

Weaving Location:             b/n Route 24 NB Ramps&Stevens                    

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  950         ft                     

Freeway free-flow speed, FFS                56          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              902     100     113     12   veh/h      

Peak hour factor, PHF                  0.96    0.98    0.96    0.98            

Peak 15-min volume, v15                235     26      29      3               

Trucks and buses                       7       5       7       5         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.966   0.976   0.966   0.976           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           972     105     122     13    pc/h      

                                                                               

Volume ratio, VR                               0.187                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        227         lc/h                    

Weaving lane changes, LCW                  443         lc/h                    

Non-weaving vehicle index, INW             187                                 

Non-weaving lane change, LCNW              140         lc/h                    

Total lane changes, LCALL                  583         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.154                               

Average weaving speed, SW                  50.5        mi/h                    



Average non-weaving speed, SNW             52.4        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   52.1        mi/h                    

Weaving segment density, D                 7.8         pc/mi/ln                

Level of service, LOS                      A                                   

Weaving segment v/c ratio                  0.203                               

Weaving segment flow rate, v               1212        pc/h                    

Weaving segment capacity, cW               5757        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            4407        950         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1986         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.203        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7A to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2959           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              1228           vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     964            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2959        1228        964       vph   

Peak-hour factor, PHF                  0.93        0.88        0.95            

Peak 15-min volume, v15                795         349         254       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3293        1458        1076      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.611   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2578   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3293          7200            No                    

      Fi   F                                                                   

     v  = v - v            1835          7200            No                    

      FO   F   R                                                               

     v                     1458          2100            No                    

      R                                                                        

     v  or v               715  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2578                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2578          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.494                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2695           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              44             vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     964            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2695        44          964       vph   

Peak-hour factor, PHF                  0.93        0.69        0.95            

Peak 15-min volume, v15                724         16          254       v     

Trucks and buses                       7           13          12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.939       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2999        68          1076      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    7981.66 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.682   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2067   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2999          7200            No                    

      Fi   F                                                                   

     v  = v - v            2931          7200            No                    

      FO   F   R                                                               

     v                     68            2100            No                    

      R                                                                        

     v  or v               932  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2067                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2067          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.369                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 North Exit 7A                           

Junction:               On Ramp to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3523           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              1228           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     964            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3523        1228        964       vph   

Peak-hour factor, PHF                  0.95        0.88        0.95            

Peak 15-min volume, v15                927         349         254       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3838        1458        1076      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1045.14 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.591   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2270   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     5296          7200            No                    

      FO                                                                       

     v  or v               1568 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2270                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5296          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.443                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 66.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2928           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              785            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     564            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1600           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2928        785         564       vph   

Peak-hour factor, PHF                  0.94        0.98        0.95            

Peak 15-min volume, v15                779         200         148       v     

Trucks and buses                       16          12          8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.926       0.943       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3364        849         617       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.637   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2451   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3364          7200            No                    

      Fi   F                                                                   

     v  = v - v            2515          7200            No                    

      FO   F   R                                                               

     v                     849           2100            No                    

      R                                                                        

     v  or v               913  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2451                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2451          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.374                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 South Exit 7B                           

Junction:               On Ramp to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1493           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              785            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     564            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1550           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1493        785         564       vph   

Peak-hour factor, PHF                  0.96        0.98        0.95            

Peak 15-min volume, v15                389         200         148       v     

Trucks and buses                       7           12          8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.943       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1610        849         617       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    832.83  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  966    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2459          7200            No                    

      FO                                                                       

     v  or v               644  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 966                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2459          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.273                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.5    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday AM                                       

Freeway/Dir of Travel:        Interstate 495                                   

Weaving Location:             b/n Exits 7B & 7A                                

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  2000        ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1479    389     664     186  veh/h      

Peak hour factor, PHF                  0.94    0.95    0.94    0.95            

Peak 15-min volume, v15                393     102     177     49              

Trucks and buses                       16      8       16      8         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.926   0.962   0.926   0.962           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1699    426     763     204   pc/h      

                                                                               

Volume ratio, VR                               0.385                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    0.7         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        1189        lc/h                    

Weaving lane changes, LCW                  1410        lc/h                    

Non-weaving vehicle index, INW             266                                 

Non-weaving lane change, LCNW              898         lc/h                    

Total lane changes, LCALL                  2308        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.253                               

Average weaving speed, SW                  58.9        mi/h                    



Average non-weaving speed, SNW             56.5        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   57.4        mi/h                    

Weaving segment density, D                 18.0        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.502                               

Weaving segment flow rate, v               3092        pc/h                    

Weaving segment capacity, cW               5708        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            6508        2000        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2055         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.502        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4751           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     1224           v                   

Trucks and buses                            9              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.957                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1706           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1706           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              63.7           mi/h                

Number of lanes, N                          3                                  

Density, D                                  26.8           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3748           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     986            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2042           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2042           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              61.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  33.1           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday AM                                       

Freeway/Dir of Travel:        Route 24 Northbound                              

Weaving Location:             b/n Exits 7A & 14B                               

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  1350        ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              2853    670     786     178  veh/h      

Peak hour factor, PHF                  0.95    0.90    0.95    0.90            

Peak 15-min volume, v15                751     186     207     49              

Trucks and buses                       7       12      7       12        %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.966   0.943   0.966   0.943           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           3108    789     856     210   pc/h      

                                                                               

Volume ratio, VR                               0.331                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    0.7         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        1645        lc/h                    

Weaving lane changes, LCW                  1819        lc/h                    

Non-weaving vehicle index, INW             314                                 

Non-weaving lane change, LCNW              837         lc/h                    

Total lane changes, LCALL                  2656        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.385                               

Average weaving speed, SW                  54.7        mi/h                    



Average non-weaving speed, SNW             50.2        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   51.6        mi/h                    

Weaving segment density, D                 32.1        pc/mi/ln                

Level of service, LOS                      D                                   

Weaving segment v/c ratio                  0.807                               

Weaving segment flow rate, v               4963        pc/h                    

Weaving segment capacity, cW               5942        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            5924        1350        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2050         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.807        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3048           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     794            v                   

Trucks and buses                            16             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.926                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1143           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1143           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2278           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     593            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1228           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1228           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday AM                                       

Freeway/Dir of Travel:        Route 24 Southbound                              

Weaving Location:             b/n Exits 7B & 14 A                              

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  1550        ft                     

Freeway free-flow speed, FFS                65          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2350        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1461    32      555     12   veh/h      

Peak hour factor, PHF                  0.96    0.69    0.96    0.69            

Peak 15-min volume, v15                380     12      145     4               

Trucks and buses                       16      13      16      13        %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.926   0.939   0.926   0.939           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1644    49      624     19    pc/h      

                                                                               

Volume ratio, VR                               0.288                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        673         lc/h                    

Weaving lane changes, LCW                  972         lc/h                    

Non-weaving vehicle index, INW             516                                 

Non-weaving lane change, LCNW              605         lc/h                    

Total lane changes, LCALL                  1577        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.229                               

Average weaving speed, SW                  55.7        mi/h                    



Average non-weaving speed, SNW             56.4        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   56.2        mi/h                    

Weaving segment density, D                 13.9        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.380                               

Weaving segment flow rate, v               2336        pc/h                    

Weaving segment capacity, cW               5697        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            5457        1550        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2350        2051         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.380        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 14A to I-495 Southbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3748           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              109            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     848            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3748        109         848       vph   

Peak-hour factor, PHF                  0.95        0.78        0.90            

Peak 15-min volume, v15                986         35          236       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4083        146         999       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.651   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2710   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4083          7200            No                    

      Fi   F                                                                   

     v  = v - v            3937          7200            No                    

      FO   F   R                                                               

     v                     146           2000            No                    

      R                                                                        

     v  or v               1373 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2710                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2710          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.441                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 75.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 North Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1731           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              964            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     1228           vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1731        964         1228      vph   

Peak-hour factor, PHF                  0.93        0.95        0.88            

Peak 15-min volume, v15                465         254         349       v     

Trucks and buses                       7           12          9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.943       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1926        1076        1458      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    425.83  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1155   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3002          7200            No                    

      FO                                                                       

     v  or v               771  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1155                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3002          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.301                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 North Exit 14A                                

Junction:               On Ramp to I-495 Southbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1859           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              109            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     848            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1859        109         848       vph   

Peak-hour factor, PHF                  0.94        0.78        0.90            

Peak 15-min volume, v15                494         35          236       v     

Trucks and buses                       6           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.971       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2037        146         999       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    183.96  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1213   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2183          7200            No                    

      FO                                                                       

     v  or v               824  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1213                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2183          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.291                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 14B to I-495 Northbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3048           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              1035           vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     695            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3048        1035        695       vph   

Peak-hour factor, PHF                  0.96        0.91        0.88            

Peak 15-min volume, v15                794         284         197       v     

Trucks and buses                       16          12          7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.926       0.943       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3429        1206        817       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    14035.15 Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.619   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2582   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3429          7050            No                    

      Fi   F                                                                   

     v  = v - v            2223          7050            No                    

      FO   F   R                                                               

     v                     1206          2100            No                    

      R                                                                        

     v  or v               847  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2582                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2582          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.342                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 71.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 South Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2651           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              1035           vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     44             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2651        1035        44        vph   

Peak-hour factor, PHF                  0.94        0.91        0.69            

Peak 15-min volume, v15                705         284         16        v     

Trucks and buses                       10          12          13        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.943       0.939           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2961        1206        68        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1415.54 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.597   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1768   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4167          7200            No                    

      FO                                                                       

     v  or v               1193 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1768                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4167          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.327                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.5    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Padelford On Ramp to Rt 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2116           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              428            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2116        428                   vph   

Peak-hour factor, PHF                  0.88        0.83                        

Peak 15-min volume, v15                601         129                   v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2489        526                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2489   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3015          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2489                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3015          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.352                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Padelford On Ramp to Rt 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1196           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              111            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1196        111                   vph   

Peak-hour factor, PHF                  0.88        0.87                        

Peak 15-min volume, v15                340         32                    v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1407        135                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1407   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1542          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1407                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1542          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.288                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2195           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              79             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2195        79                    vph   

Peak-hour factor, PHF                  0.88        0.68                        

Peak 15-min volume, v15                624         29                    v     

Trucks and buses                       7           14                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.935                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2582        124                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2582   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2582          4800            No                    

      Fi   F                                                                   

     v  = v - v            2458          4800            No                    

      FO   F   R                                                               

     v                     124           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2582                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2582          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.504                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2195           veh/h               

Peak-hour factor, PHF                       0.88                               

Peak 15-min volume, v15                     624            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1291           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1291           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.5           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1342           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              146            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1342        146                   vph   

Peak-hour factor, PHF                  0.88        0.79                        

Peak 15-min volume, v15                381         46                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1578        187                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1578   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1578          4800            No                    

      Fi   F                                                                   

     v  = v - v            1391          4800            No                    

      FO   F   R                                                               

     v                     187           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1578                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1578          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.510                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.7    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1307           veh/h               

Peak-hour factor, PHF                       0.88                               

Peak 15-min volume, v15                     371            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               769            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               769            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.0-          pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3170           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              334            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     499            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3170        334         499       vph   

Peak-hour factor, PHF                  0.98        0.89        0.82            

Peak 15-min volume, v15                809         94          152       v     

Trucks and buses                       10          6           10        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.971       0.952           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3396        387         639       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.657   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2365   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3396          7200            No                    

      Fi   F                                                                   

     v  = v - v            3009          7200            No                    

      FO   F   R                                                               

     v                     387           2100            No                    

      R                                                                        

     v  or v               1031 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2365                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2365          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.398                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3170           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     809            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1132           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1132           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  16.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3335           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     860            v                   

Trucks and buses                            9              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.957                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1198           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1198           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4421           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              686            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     334            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4421        686         334       vph   

Peak-hour factor, PHF                  0.96        0.92        0.92            

Peak 15-min volume, v15                1151        186         91        v     

Trucks and buses                       8           12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.962       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4789        790         374       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.604   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3205   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4789          7200            No                    

      Fi   F                                                                   

     v  = v - v            3999          7200            No                    

      FO   F   R                                                               

     v                     790           2100            No                    

      R                                                                        

     v  or v               1584 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3205                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3205          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.434                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.5    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4103           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     1057           v                   

Trucks and buses                            16             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.926                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1523           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1523           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              68.8           mi/h                

Number of lanes, N                          3                                  

Density, D                                  22.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4421           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     1151           v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1596           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1596           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              68.2           mi/h                

Number of lanes, N                          3                                  

Density, D                                  23.4           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 138 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2836           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              499            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     334            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2836        499         334       vph   

Peak-hour factor, PHF                  0.98        0.82        0.89            

Peak 15-min volume, v15                723         152         94        v     

Trucks and buses                       10          10          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.952       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3039        639         387       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1182.49 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.605   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1840   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3678          7200            No                    

      FO                                                                       

     v  or v               1199 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1840                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3678          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.278                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.5    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 138 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3769           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              334            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     686            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3769        334         686       vph   

Peak-hour factor, PHF                  0.96        0.92        0.92            

Peak 15-min volume, v15                982         91          186       v     

Trucks and buses                       8           6           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.962       0.971       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4083        374         790       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1588.60 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.604   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2467   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4457          7200            No                    

      FO                                                                       

     v  or v               1616 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2467                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4457          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 66.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1575           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              203            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1575        203                   vph   

Peak-hour factor, PHF                  0.98        0.92                        

Peak 15-min volume, v15                402         55                    v     

Trucks and buses                       7           6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1663        227                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1663   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1663          4800            No                    

      Fi   F                                                                   

     v  = v - v            1436          4800            No                    

      FO   F   R                                                               

     v                     227           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1663                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1663          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.383                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1575           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     402            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               832            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               832            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weeday PM                                              

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1655           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     436            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               897            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               897            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3086           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              475            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3086        475                   vph   

Peak-hour factor, PHF                  0.98        0.86                        

Peak 15-min volume, v15                787         138                   v     

Trucks and buses                       6           19                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.913                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3243        605                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3243   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3243          4800            No                    

      Fi   F                                                                   

     v  = v - v            2638          4800            No                    

      FO   F   R                                                               

     v                     605           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3243                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3243          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.352                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.1    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3086           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     787            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1622           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1622           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              67.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  23.9           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.1                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3086           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     787            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1622           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1622           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              67.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  23.9           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 105 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1372           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              283            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1372        283                   vph   

Peak-hour factor, PHF                  0.98        0.91                        

Peak 15-min volume, v15                350         78                    v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1449        322                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1449   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1771          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1449                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1771          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.287                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 105 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2611           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              259            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2611        259                   vph   

Peak-hour factor, PHF                  0.98        0.77                        

Peak 15-min volume, v15                666         84                    v     

Trucks and buses                       6           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2744        348                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2744   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3092          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2744                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3092          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.350                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 5 to Route 18                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1655           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              153            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1655        153                   vph   

Peak-hour factor, PHF                  0.95        0.87                        

Peak 15-min volume, v15                436         44                    v     

Trucks and buses                       6           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1794        185                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1794   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1794          4800            No                    

      Fi   F                                                                   

     v  = v - v            1609          4800            No                    

      FO   F   R                                                               

     v                     185           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1794                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1794          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.315                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1718           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              198            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1718        198                   vph   

Peak-hour factor, PHF                  0.92        0.77                        

Peak 15-min volume, v15                467         64                    v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1933        271                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1933   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1933          4800            No                    

      Fi   F                                                                   

     v  = v - v            1662          4800            No                    

      FO   F   R                                                               

     v                     271           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1933                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1933          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.452                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      I-495 Northbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2187           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     594            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1230           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1230           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3903           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              672            vph                 

Length of first accel/decel lane            1100           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3903        672                   vph   

Peak-hour factor, PHF                  0.98        0.88                        

Peak 15-min volume, v15                996         191                   v     

Trucks and buses                       6           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4102        806                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4102   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4102          4800            No                    

      Fi   F                                                                   

     v  = v - v            3296          4800            No                    

      FO   F   R                                                               

     v                     806           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4102                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4102          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.501                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3903           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     996            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2051           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2051           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              61.6           mi/h                

Number of lanes, N                          2                                  

Density, D                                  33.3           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday PM                                       

Freeway/Dir of Travel:        Interstate 495                                   

Weaving Location:             b/n Exits 6 & 5                                  

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  300         ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              2617    302     614     71   veh/h      

Peak hour factor, PHF                  0.98    0.90    0.98    0.90            

Peak 15-min volume, v15                668     84      157     20              

Trucks and buses                       6       8       6       8         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.971   0.962   0.971   0.962           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           2751    349     645     82    pc/h      

                                                                               

Volume ratio, VR                               0.260                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        994         lc/h                    

Weaving lane changes, LCW                  994         lc/h                    

Non-weaving vehicle index, INW             170                                 

Non-weaving lane change, LCNW              361         lc/h                    

Total lane changes, LCALL                  1355        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.743                               

Average weaving speed, SW                  46.6        mi/h                    



Average non-weaving speed, SNW             53.7        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   51.6        mi/h                    

Weaving segment density, D                 37.1        pc/mi/ln                

Level of service, LOS                      E                                   

Weaving segment v/c ratio                  0.943                               

Weaving segment flow rate, v               3827        pc/h                    

Weaving segment capacity, cW               3940        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            5156        300         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2029         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.943        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1502           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              216            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1502        216                   vph   

Peak-hour factor, PHF                  0.95        0.93                        

Peak 15-min volume, v15                395         58                    v     

Trucks and buses                       6           9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1628        243                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1628   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1871          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1628                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1871          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.278                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               RT 18 On Ramp to I-495 SB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2905           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              181            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2905        181                   vph   

Peak-hour factor, PHF                  0.98        0.92                        

Peak 15-min volume, v15                741         49                    v     

Trucks and buses                       6           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3053        207                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3053   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3260          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3053                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3260          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.356                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 44 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1520           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              667            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1520        667                   vph   

Peak-hour factor, PHF                  0.92        0.95                        

Peak 15-min volume, v15                413         176                   v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1710        741                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1710   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2451          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1710                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2451          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.285                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.0    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday PM                                       

Freeway/Dir of Travel:        Route 24 Northbound                              

Weaving Location:             b/n Exits 13A & 13B                              

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  1500        ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1956    286     193     28   veh/h      

Peak hour factor, PHF                  0.92    0.84    0.92    0.84            

Peak 15-min volume, v15                532     85      52      8               

Trucks and buses                       13      4       13      4         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.939   0.980   0.939   0.980           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           2264    347     223     34    pc/h      

                                                                               

Volume ratio, VR                               0.199                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        570         lc/h                    

Weaving lane changes, LCW                  700         lc/h                    

Non-weaving vehicle index, INW             689                                 

Non-weaving lane change, LCNW              901         lc/h                    

Total lane changes, LCALL                  1601        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.238                               

Average weaving speed, SW                  59.4        mi/h                    



Average non-weaving speed, SNW             59.0        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   59.1        mi/h                    

Weaving segment density, D                 24.3        pc/mi/ln                

Level of service, LOS                      C                                   

Weaving segment v/c ratio                  0.661                               

Weaving segment flow rate, v               2868        pc/h                    

Weaving segment capacity, cW               4073        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            4523        1500        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2169         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.661        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday PM                                       

Freeway/Dir of Travel:        Route 24 Southbound                              

Weaving Location:             b/n Exits 13B & 13A                              

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  600         ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              2897    386     286     38   veh/h      

Peak hour factor, PHF                  0.98    0.77    0.98    0.77            

Peak 15-min volume, v15                739     125     73      12              

Trucks and buses                       7       11      7       11        %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.966   0.948   0.966   0.948           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           3060    529     302     52    pc/h      

                                                                               

Volume ratio, VR                               0.211                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        831         lc/h                    

Weaving lane changes, LCW                  896         lc/h                    

Non-weaving vehicle index, INW             373                                 

Non-weaving lane change, LCNW              581         lc/h                    

Total lane changes, LCALL                  1477        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.460                               

Average weaving speed, SW                  52.7        mi/h                    



Average non-weaving speed, SNW             54.6        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   54.1        mi/h                    

Weaving segment density, D                 36.4        pc/mi/ln                

Level of service, LOS                      E                                   

Weaving segment v/c ratio                  0.943                               

Weaving segment flow rate, v               3943        pc/h                    

Weaving segment capacity, cW               4039        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            4646        600         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2090         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.943        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday PM                                       

Freeway/Dir of Travel:        Route 24/44 Interchange                          

Weaving Location:             Route 44 EB                                      

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  700         ft                     

Freeway free-flow speed, FFS                35          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              452     221     212     104  veh/h      

Peak hour factor, PHF                  0.81    0.92    0.81    0.92            

Peak 15-min volume, v15                140     60      65      28              

Trucks and buses                       4       8       4       8         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.980   0.962   0.980   0.962           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           569     250     267     118   pc/h      

                                                                               

Volume ratio, VR                               0.429                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        517         lc/h                    

Weaving lane changes, LCW                  592         lc/h                    

Non-weaving vehicle index, INW             96                                  

Non-weaving lane change, LCNW              136         lc/h                    

Total lane changes, LCALL                  728         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.233                               

Average weaving speed, SW                  31.2        mi/h                    



Average non-weaving speed, SNW             28.4        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   29.5        mi/h                    

Weaving segment density, D                 20.4        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.341                               

Weaving segment flow rate, v               1204        pc/h                    

Weaving segment capacity, cW               3465        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            7013        700         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1767         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.341        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday PM                                       

Freeway/Dir of Travel:        Route 24/44 Interchange                          

Weaving Location:             Route 44 WB                                      

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  575         ft                     

Freeway free-flow speed, FFS                35          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              317     106     317     106  veh/h      

Peak hour factor, PHF                  0.87    0.89    0.87    0.89            

Peak 15-min volume, v15                91      30      91      30              

Trucks and buses                       6       4       6       4         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.971   0.980   0.971   0.980           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           375     121     375     121   pc/h      

                                                                               

Volume ratio, VR                               0.500                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        496         lc/h                    

Weaving lane changes, LCW                  558         lc/h                    

Non-weaving vehicle index, INW             57                                  

Non-weaving lane change, LCNW              29          lc/h                    

Total lane changes, LCALL                  587         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.230                               

Average weaving speed, SW                  31.3        mi/h                    



Average non-weaving speed, SNW             29.0        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   30.1        mi/h                    

Weaving segment density, D                 16.5        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.293                               

Weaving segment flow rate, v               992         pc/h                    

Weaving segment capacity, cW               3291        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            7826        575         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1695         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.293        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Rt 44 On Ramp to Route 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2252           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              453            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2252        453                   vph   

Peak-hour factor, PHF                  0.94        0.83                        

Peak 15-min volume, v15                599         136                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2480        559                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2480   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3039          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2480                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3039          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.366                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Rt 44 On Ramp to Route 24 SB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3282           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              360            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3282        360                   vph   

Peak-hour factor, PHF                  0.92        0.82                        

Peak 15-min volume, v15                892         110                   v     

Trucks and buses                       14          2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.935       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3817        443                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3817   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4260          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3817                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4260          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.552                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 13A to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2447           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              298            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2447        298                   vph   

Peak-hour factor, PHF                  0.92        0.92                        

Peak 15-min volume, v15                665         81                    v     

Trucks and buses                       13          6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.939       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2833        334                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2833   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2833          4800            No                    

      Fi   F                                                                   

     v  = v - v            2499          4800            No                    

      FO   F   R                                                               

     v                     334           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2833                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2833          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.588                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 13B to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3580           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              397            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3580        397                   vph   

Peak-hour factor, PHF                  0.98        0.91                        

Peak 15-min volume, v15                913         109                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3781        447                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3781   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3781          4800            No                    

      Fi   F                                                                   

     v  = v - v            3334          4800            No                    

      FO   F   R                                                               

     v                     447           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3781                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3781          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.468                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Highland On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           956            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              154            vph                 

Length of first accel/decel lane            175            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        956         154                   vph   

Peak-hour factor, PHF                  0.94        0.90                        

Peak 15-min volume, v15                254         43                    v     

Trucks and buses                       7           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1053        174                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1053   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1227          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1053                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1227          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.319                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   956            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     263            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               544            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               544            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  8.4            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24/79 Northbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1953           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     509            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1058           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1058           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24/79 Southbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3334           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     859            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1804           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1804           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              65.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  27.4           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 6 to Highland                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1927           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              252            vph                 

Length of first accel/decel lane            300            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1927        252                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                497         72                    v     

Trucks and buses                       10          3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2086        291                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2086   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2086          4800            No                    

      Fi   F                                                                   

     v  = v - v            1795          4800            No                    

      FO   F   R                                                               

     v                     291           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2086                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2086          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.194                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 7 to Route 79                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3334           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     60.0           mph                 

Volume on ramp                              1407           vph                 

Length of first accel/decel lane            275            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3334        1407                  vph   

Peak-hour factor, PHF                  0.97        0.94                        

Peak 15-min volume, v15                859         374                   v     

Trucks and buses                       10          7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3609        1549                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3609   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3609          4800            No                    

      Fi   F                                                                   

     v  = v - v            2060          4800            No                    

      FO   F   R                                                               

     v                     1549          2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3609                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3609          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.242                        

                                              S                                

Space mean speed in ramp influence area,     S  = 63.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.2    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1675           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     427            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               897            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               897            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Route 79 On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           1110           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     65.0           mph                 

Volume on ramp                              843            vph                 

Length of first accel/decel lane            270            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1110        843                   vph   

Peak-hour factor, PHF                  0.94        0.96                        

Peak 15-min volume, v15                295         220                   v     

Trucks and buses                       7           8                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.962                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1222        913                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1222   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2135          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1222                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2135          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.0+   pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.324                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 79 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   843            veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     224            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               466            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               466            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.2            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 79 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1407           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     387            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               800            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               800            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:                                                                

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2931           veh/h               

Peak-hour factor, PHF                       0.63                               

Peak 15-min volume, v15                     1163           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1605           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1605           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              68.1           mi/h                

Number of lanes, N                          3                                  

Density, D                                  23.6           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   5059           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     1291           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1781           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1781           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              66.1           mi/h                

Number of lanes, N                          3                                  

Density, D                                  27.0           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3372           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              721            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     280            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3372        721         280       vph   

Peak-hour factor, PHF                  0.95        0.93        0.92            

Peak 15-min volume, v15                887         194         76        v     

Trucks and buses                       9           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.957       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3709        802         312       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.630   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2635   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3709          7050            No                    

      Fi   F                                                                   

     v  = v - v            2907          7050            No                    

      FO   F   R                                                               

     v                     802           2100            No                    

      R                                                                        

     v  or v               1074 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2635                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2635          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.305                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 71.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               RT 104 On Ramp to Route 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           2625           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              280            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     721            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2625        280         721       vph   

Peak-hour factor, PHF                  0.95        0.92        0.93            

Peak 15-min volume, v15                691         76          194       v     

Trucks and buses                       9           5           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.957       0.976       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2888        312         802       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    663.20  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1720   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3200          7050            No                    

      FO                                                                       

     v  or v               1168 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1720                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3200          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.299                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 62.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           5059           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              664            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     635            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        5059        664         635       vph   

Peak-hour factor, PHF                  0.98        0.91        0.97            

Peak 15-min volume, v15                1291        182         164       v     

Trucks and buses                       7           8           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.962       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5343        759         678       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.592   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3470   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5343          7200            No                    

      Fi   F                                                                   

     v  = v - v            4584          7200            No                    

      FO   F   R                                                               

     v                     759           2100            No                    

      R                                                                        

     v  or v               1873 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3470                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3470          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.301                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 73.4    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 65.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               RT 104 On Ramp to Route 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4395           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              635            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     664            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4395        635         664       vph   

Peak-hour factor, PHF                  0.98        0.97        0.91            

Peak 15-min volume, v15                1121        164         182       v     

Trucks and buses                       7           7           8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.966       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4642        678         759       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    899.68  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.599   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2778   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     5320          7200            No                    

      FO                                                                       

     v  or v               1864 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2778                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5320          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.392                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 65.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1967           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     512            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1081           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1081           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1967           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              305            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1967        305                   vph   

Peak-hour factor, PHF                  0.96        0.87                        

Peak 15-min volume, v15                512         88                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2162        359                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2162   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2162          4800            No                    

      Fi   F                                                                   

     v  = v - v            1803          4800            No                    

      FO   F   R                                                               

     v                     359           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2162                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2162          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.551                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2144           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     46.0           mph                 

Volume on ramp                              177            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2144        177                   vph   

Peak-hour factor, PHF                  0.96        0.79                        

Peak 15-min volume, v15                558         56                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2356        230                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2356   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2356          4800            No                    

      Fi   F                                                                   

     v  = v - v            2126          4800            No                    

      FO   F   R                                                               

     v                     230           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2356                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2356          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.306                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditoins 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1662           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              1064           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1662        1064                  vph   

Peak-hour factor, PHF                  0.96        0.90                        

Peak 15-min volume, v15                433         296                   v     

Trucks and buses                       11          10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1826        1241                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1826   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3067          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1826                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3067          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.318                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3792           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     1019           v                   

Trucks and buses                            14             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.935                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2181           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2181           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              58.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  37.1           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           3792           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              1440           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3792        1440                  vph   

Peak-hour factor, PHF                  0.92        0.98                        

Peak 15-min volume, v15                1030        367                   v     

Trucks and buses                       14          12                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.935       0.943                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4410        1558                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4410   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4410          4760            No                    

      Fi   F                                                                   

     v  = v - v            2852          4760            No                    

      FO   F   R                                                               

     v                     1558          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4410                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4410          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.698                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2352           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              473            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2352        473                   vph   

Peak-hour factor, PHF                  0.93        0.93                        

Peak 15-min volume, v15                632         127                   v     

Trucks and buses                       14          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.935       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2706        521                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2706   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3227          4760            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2706                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3227          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.348                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1677           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     446            v                   

Trucks and buses                            2              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.990                              

Driver population factor, fp                1.00                               

Flow rate, vp                               901            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               901            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1207           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              187            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1207        187                   vph   

Peak-hour factor, PHF                  0.93        0.88                        

Peak 15-min volume, v15                324         53                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1350        214                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1350   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1350          4780            No                    

      Fi   F                                                                   

     v  = v - v            1136          4780            No                    

      FO   F   R                                                               

     v                     214           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1350                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1350          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   6.9     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.447                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1677           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              872            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1677        872                   vph   

Peak-hour factor, PHF                  0.94        0.98                        

Peak 15-min volume, v15                446         222                   v     

Trucks and buses                       2           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1802        908                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1802   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1802          4500            No                    

      Fi   F                                                                   

     v  = v - v            894           4500            No                    

      FO   F   R                                                               

     v                     908           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1802                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1802          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.510                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditoins 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1020           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              621            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1020        621                   vph   

Peak-hour factor, PHF                  0.94        0.83                        

Peak 15-min volume, v15                271         187                   v     

Trucks and buses                       2           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1096        756                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1096   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1852          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1096                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1852          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.286                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           805            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              305            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        805         305                   vph   

Peak-hour factor, PHF                  0.84        0.95                        

Peak 15-min volume, v15                240         80                    v     

Trucks and buses                       1           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          963         323                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  963    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1286          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 963                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1286          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.327                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2134           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     550            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               759            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            56.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        56.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               759            pc/h/ln             

Free-flow speed, FFS                        56.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditoins 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  56.0           mph                 

Volume on freeway                           1631           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              159            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1631        159                   vph   

Peak-hour factor, PHF                  0.87        0.97                        

Peak 15-min volume, v15                469         41                    v     

Trucks and buses                       7           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1940        172                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1940   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1940          4520            No                    

      Fi   F                                                                   

     v  = v - v            1768          4520            No                    

      FO   F   R                                                               

     v                     172           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1940                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1940          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.443                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           1492           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              219            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1492        219                   vph   

Peak-hour factor, PHF                  0.97        0.95                        

Peak 15-min volume, v15                385         58                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1600        239                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1600   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1839          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1600                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1839          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.281                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.8    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday PM                                       

Freeway/Dir of Travel:        Route 140 Southbound                             

Weaving Location:             b/n Route 24 NB Ramps&Stevens                    

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  950         ft                     

Freeway free-flow speed, FFS                56          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1487    135     470     42   veh/h      

Peak hour factor, PHF                  0.97    0.79    0.97    0.79            

Peak 15-min volume, v15                383     43      121     13              

Trucks and buses                       7       5       7       5         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.966   0.976   0.966   0.976           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1587    175     501     54    pc/h      

                                                                               

Volume ratio, VR                               0.292                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        676         lc/h                    

Weaving lane changes, LCW                  892         lc/h                    

Non-weaving vehicle index, INW             312                                 

Non-weaving lane change, LCNW              275         lc/h                    

Total lane changes, LCALL                  1167        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.266                               

Average weaving speed, SW                  47.4        mi/h                    



Average non-weaving speed, SNW             47.4        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   47.4        mi/h                    

Weaving segment density, D                 16.3        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.406                               

Weaving segment flow rate, v               2317        pc/h                    

Weaving segment capacity, cW               5513        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            5496        950         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1902         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.406        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7A to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2187           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              662            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     787            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2187        662         787       vph   

Peak-hour factor, PHF                  0.92        0.97        0.89            

Peak 15-min volume, v15                594         171         221       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2460        713         937       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.666   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1876   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2460          7200            No                    

      Fi   F                                                                   

     v  = v - v            1747          7200            No                    

      FO   F   R                                                               

     v                     713           2100            No                    

      R                                                                        

     v  or v               584  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1876                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1876          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.427                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2312           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              59             vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     787            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2312        59          787       vph   

Peak-hour factor, PHF                  0.92        0.74        0.89            

Peak 15-min volume, v15                628         20          221       v     

Trucks and buses                       7           13          12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.939       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2601        85          937       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    7534.40 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.691   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1824   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2601          7200            No                    

      Fi   F                                                                   

     v  = v - v            2516          7200            No                    

      FO   F   R                                                               

     v                     85            2100            No                    

      R                                                                        

     v  or v               777  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1824                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1824          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.371                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 North Exit 7A                           

Junction:               On Ramp to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2710           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              662            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     787            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2710        662         787       vph   

Peak-hour factor, PHF                  0.94        0.97        0.89            

Peak 15-min volume, v15                721         171         221       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2984        713         937       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    702.96  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.591   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1765   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3697          7200            No                    

      FO                                                                       

     v  or v               1219 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1765                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3697          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.327                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.4    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4103           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              926            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     1518           vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1600           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4103        926         1518      vph   

Peak-hour factor, PHF                  0.97        0.87        0.94            

Peak 15-min volume, v15                1057        266         404       v     

Trucks and buses                       16          12          8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.926       0.943       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4568        1128        1679      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.594   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3171   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4568          7200            No                    

      Fi   F                                                                   

     v  = v - v            3440          7200            No                    

      FO   F   R                                                               

     v                     1128          2100            No                    

      R                                                                        

     v  or v               1397 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3171                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3171          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.400                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 75.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 South Exit 7B                           

Junction:               On Ramp to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2654           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              926            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     1518           vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1550           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2654        926         1518      vph   

Peak-hour factor, PHF                  0.98        0.87        0.94            

Peak 15-min volume, v15                677         266         404       v     

Trucks and buses                       7           12          8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.943       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2803        1128        1679      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1147.83 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1682   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3931          7200            No                    

      FO                                                                       

     v  or v               1121 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1682                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3931          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.314                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.9    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday PM                                       

Freeway/Dir of Travel:        Interstate 495                                   

Weaving Location:             b/n Exits 7B & 7A                                

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  2000        ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              2573    1231    603     288  veh/h      

Peak hour factor, PHF                  0.97    0.94    0.97    0.94            

Peak 15-min volume, v15                663     327     155     77              

Trucks and buses                       16      8       16      8         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.926   0.962   0.926   0.962           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           2865    1362    671     319   pc/h      

                                                                               

Volume ratio, VR                               0.390                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    0.7         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        2033        lc/h                    

Weaving lane changes, LCW                  2254        lc/h                    

Non-weaving vehicle index, INW             446                                 

Non-weaving lane change, LCNW              1162        lc/h                    

Total lane changes, LCALL                  3416        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.345                               

Average weaving speed, SW                  55.9        mi/h                    



Average non-weaving speed, SNW             47.0        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   50.1        mi/h                    

Weaving segment density, D                 34.7        pc/mi/ln                

Level of service, LOS                      D                                   

Weaving segment v/c ratio                  0.848                               

Weaving segment flow rate, v               5217        pc/h                    

Weaving segment capacity, cW               5697        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            6566        2000        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2051         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.848        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3372           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     887            v                   

Trucks and buses                            9              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.957                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1236           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1236           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  19.0           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2705           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     719            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1489           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1489           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  21.6           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday PM                                       

Freeway/Dir of Travel:        Route 24 Northbound                              

Weaving Location:             b/n Exits 7A & 14B                               

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  1350        ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              2006    686     600     205  veh/h      

Peak hour factor, PHF                  0.94    0.94    0.94    0.94            

Peak 15-min volume, v15                534     182     160     55              

Trucks and buses                       7       12      7       12        %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.966   0.943   0.966   0.943           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           2209    774     661     231   pc/h      

                                                                               

Volume ratio, VR                               0.370                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    0.7         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        1435        lc/h                    

Weaving lane changes, LCW                  1609        lc/h                    

Non-weaving vehicle index, INW             231                                 

Non-weaving lane change, LCNW              657         lc/h                    

Total lane changes, LCALL                  2266        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.340                               

Average weaving speed, SW                  56.0        mi/h                    



Average non-weaving speed, SNW             53.5        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   54.4        mi/h                    

Weaving segment density, D                 23.7        pc/mi/ln                

Level of service, LOS                      C                                   

Weaving segment v/c ratio                  0.640                               

Weaving segment flow rate, v               3875        pc/h                    

Weaving segment capacity, cW               5846        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            6350        1350        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2017         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.640        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   5030           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     1283           v                   

Trucks and buses                            16             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.926                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1848           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1848           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              62.2           mi/h                

Number of lanes, N                          3                                  

Density, D                                  29.7           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3580           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     913            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1890           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1890           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              64.5           mi/h                

Number of lanes, N                          2                                  

Density, D                                  29.3           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday PM                                       

Freeway/Dir of Travel:        Route 24 Southbound                              

Weaving Location:             b/n Exits 7B & 14 A                              

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  1550        ft                     

Freeway free-flow speed, FFS                65          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2350        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              2616    38      1497    21   veh/h      

Peak hour factor, PHF                  0.98    0.74    0.98    0.74            

Peak 15-min volume, v15                667     13      382     7               

Trucks and buses                       16      13      16      13        %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.926   0.939   0.926   0.939           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           2883    55      1650    30    pc/h      

                                                                               

Volume ratio, VR                               0.369                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        1705        lc/h                    

Weaving lane changes, LCW                  2004        lc/h                    

Non-weaving vehicle index, INW             903                                 

Non-weaving lane change, LCNW              862         lc/h                    

Total lane changes, LCALL                  2866        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.367                               

Average weaving speed, SW                  51.6        mi/h                    



Average non-weaving speed, SNW             45.3        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   47.5        mi/h                    

Weaving segment density, D                 32.4        pc/mi/ln                

Level of service, LOS                      D                                   

Weaving segment v/c ratio                  0.776                               

Weaving segment flow rate, v               4618        pc/h                    

Weaving segment capacity, cW               5511        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            6338        1550        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2350        1984         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.776        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 14A to I-495 Southbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2705           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              99             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     891            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2705        99          891       vph   

Peak-hour factor, PHF                  0.94        0.83        0.94            

Peak 15-min volume, v15                719         30          237       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2978        125         1005      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.680   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2064   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2978          7200            No                    

      Fi   F                                                                   

     v  = v - v            2853          7200            No                    

      FO   F   R                                                               

     v                     125           2000            No                    

      R                                                                        

     v  or v               914  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2064                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2064          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.439                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 North Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1525           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              787            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     662            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1525        787         662       vph   

Peak-hour factor, PHF                  0.92        0.89        0.97            

Peak 15-min volume, v15                414         221         171       v     

Trucks and buses                       7           12          9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.943       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1716        937         713       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    351.14  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1029   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2653          7200            No                    

      FO                                                                       

     v  or v               687  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1029                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2653          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 North Exit 14A                                

Junction:               On Ramp to I-495 Southbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3804           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              99             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     891            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3804        99          891       vph   

Peak-hour factor, PHF                  0.98        0.83        0.94            

Peak 15-min volume, v15                970         30          237       v     

Trucks and buses                       6           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.971       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3998        125         1005      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    599.12  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2382   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4123          7200            No                    

      FO                                                                       

     v  or v               1616 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2382                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4123          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.323                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 66.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 14B to I-495 Northbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           5030           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              917            vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     635            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        5030        917         635       vph   

Peak-hour factor, PHF                  0.98        0.92        0.97            

Peak 15-min volume, v15                1283        249         164       v     

Trucks and buses                       16          12          7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.926       0.943       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5543        1057        678       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    5738.13 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.573   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3627   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5543          7050            No                    

      Fi   F                                                                   

     v  = v - v            4486          7050            No                    

      FO   F   R                                                               

     v                     1057          2100            No                    

      R                                                                        

     v  or v               1916 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3627                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3627          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.328                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 South Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2253           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              917            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     59             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2253        917         59        vph   

Peak-hour factor, PHF                  0.98        0.92        0.74            

Peak 15-min volume, v15                575         249         20        v     

Trucks and buses                       10          12          13        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.943       0.939           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2414        1057        85        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1266.59 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.597   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1441   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3471          7200            No                    

      FO                                                                       

     v  or v               973  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1441                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3471          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.298                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Padelford On Ramp to Rt 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1364           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              246            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1364        246                   vph   

Peak-hour factor, PHF                  0.95        0.88                        

Peak 15-min volume, v15                359         70                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1486        285                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1486   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1771          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1486                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1771          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.295                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Padelford On Ramp to Rt 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2535           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              76             vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2535        76                    vph   

Peak-hour factor, PHF                  0.98        0.86                        

Peak 15-min volume, v15                647         22                    v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2677        93                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2677   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2770          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2677                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2770          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.332                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1467           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              103            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1467        103                   vph   

Peak-hour factor, PHF                  0.95        0.80                        

Peak 15-min volume, v15                386         32                    v     

Trucks and buses                       7           14                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.935                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1598        138                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1598   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1598          4800            No                    

      Fi   F                                                                   

     v  = v - v            1460          4800            No                    

      FO   F   R                                                               

     v                     138           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1598                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1598          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   9.9     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.505                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.8    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1467           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     386            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               799            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               799            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3041           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              506            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3041        506                   vph   

Peak-hour factor, PHF                  0.98        0.94                        

Peak 15-min volume, v15                776         135                   v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3212        544                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3212   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3212          4800            No                    

      Fi   F                                                                   

     v  = v - v            2668          4800            No                    

      FO   F   R                                                               

     v                     544           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3212                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3212          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.542                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.8    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2611           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     666            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1379           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1379           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.6           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.8           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2406           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              216            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     404            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2406        216         404       vph   

Peak-hour factor, PHF                  0.97        0.87        0.89            

Peak 15-min volume, v15                620         62          113       v     

Trucks and buses                       4           3           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.985       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2530        252         465       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.685   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1813   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2530          7200            No                    

      Fi   F                                                                   

     v  = v - v            2278          7200            No                    

      FO   F   R                                                               

     v                     252           2100            No                    

      R                                                                        

     v  or v               717  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1813                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1813          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.386                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2406           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     620            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               843            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               843            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  12.0           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2594           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     676            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               914            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               914            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2588           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     660            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               929            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               929            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2588           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     660            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               929            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               929            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2733           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     697            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               944            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               944            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 138 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2190           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              404            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     216            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2190        404         216       vph   

Peak-hour factor, PHF                  0.97        0.89        0.87            

Peak 15-min volume, v15                564         113         62        v     

Trucks and buses                       4           5           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.976       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2303        465         252       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    987.75  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.605   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1394   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2768          7200            No                    

      FO                                                                       

     v  or v               909  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1394                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2768          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.256                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.5    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 138 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2331           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              257            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     402            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2331        257         402       vph   

Peak-hour factor, PHF                  0.98        0.86        0.83            

Peak 15-min volume, v15                595         75          121       v     

Trucks and buses                       3           3           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.985       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2414        303         501       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1216.24 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.604   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1458   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2717          7200            No                    

      FO                                                                       

     v  or v               956  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1458                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2717          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.249                        

                                              S                                

Space mean speed in ramp influence area,     S  = 63.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.4    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1710           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              171            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1710        171                   vph   

Peak-hour factor, PHF                  0.96        0.84                        

Peak 15-min volume, v15                445         51                    v     

Trucks and buses                       3           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1808        207                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1808   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1808          4800            No                    

      Fi   F                                                                   

     v  = v - v            1601          4800            No                    

      FO   F   R                                                               

     v                     207           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1808                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1808          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.382                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1710           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     445            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               904            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               904            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1795           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     467            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               949            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               949            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2019           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              232            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2019        232                   vph   

Peak-hour factor, PHF                  0.96        0.94                        

Peak 15-min volume, v15                526         62                    v     

Trucks and buses                       3           12                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.943                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2135        262                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2135   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2135          4800            No                    

      Fi   F                                                                   

     v  = v - v            1873          4800            No                    

      FO   F   R                                                               

     v                     262           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2135                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2135          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.322                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1940           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     495            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1005           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1005           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  14.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2019           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     526            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1067           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1067           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 105 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1539           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              256            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1539        256                   vph   

Peak-hour factor, PHF                  0.96        0.97                        

Peak 15-min volume, v15                401         66                    v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1627        271                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1627   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1898          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1627                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1898          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.290                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 105 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1787           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              153            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1787        153                   vph   

Peak-hour factor, PHF                  0.96        0.87                        

Peak 15-min volume, v15                465         44                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1889        179                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1889   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2068          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1889                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2068          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.295                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 5 to Route 18                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1795           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              130            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1795        130                   vph   

Peak-hour factor, PHF                  0.96        0.90                        

Peak 15-min volume, v15                467         36                    v     

Trucks and buses                       3           6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1898        149                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1898   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1898          4800            No                    

      Fi   F                                                                   

     v  = v - v            1749          4800            No                    

      FO   F   R                                                               

     v                     149           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1898                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1898          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.311                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1764           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              161            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1764        161                   vph   

Peak-hour factor, PHF                  0.96        0.88                        

Peak 15-min volume, v15                459         46                    v     

Trucks and buses                       3           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1865        189                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1865   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1865          4800            No                    

      Fi   F                                                                   

     v  = v - v            1676          4800            No                    

      FO   F   R                                                               

     v                     189           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1865                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1865          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.445                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      I-495 Northbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2110           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     549            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1115           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1115           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2376           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              506            vph                 

Length of first accel/decel lane            1100           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2376        506                   vph   

Peak-hour factor, PHF                  0.96        0.88                        

Peak 15-min volume, v15                619         144                   v     

Trucks and buses                       3           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2512        595                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2512   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2512          4800            No                    

      Fi   F                                                                   

     v  = v - v            1917          4800            No                    

      FO   F   R                                                               

     v                     595           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2512                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2512          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.482                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2376           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     619            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1256           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1256           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.0-          pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday Midday                                  

Freeway/Dir of Travel:        Interstate 495                                   

Weaving Location:             b/n Exits 6 & 5                                  

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  300         ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1664    245     206     30   veh/h      

Peak hour factor, PHF                  0.96    0.87    0.96    0.87            

Peak 15-min volume, v15                433     70      54      9               

Trucks and buses                       3       5       3       5         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.985   0.976   0.985   0.976           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1759    289     218     35    pc/h      

                                                                               

Volume ratio, VR                               0.220                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        507         lc/h                    

Weaving lane changes, LCW                  507         lc/h                    

Non-weaving vehicle index, INW             108                                 

Non-weaving lane change, LCNW              147         lc/h                    

Total lane changes, LCALL                  654         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.418                               

Average weaving speed, SW                  53.8        mi/h                    



Average non-weaving speed, SNW             60.8        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   59.1        mi/h                    

Weaving segment density, D                 19.5        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.559                               

Weaving segment flow rate, v               2301        pc/h                    

Weaving segment capacity, cW               4059        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            4745        300         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2060         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.559        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1665           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              99             vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1665        99                    vph   

Peak-hour factor, PHF                  0.96        0.96                        

Peak 15-min volume, v15                434         26                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1760        105                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1760   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1865          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1760                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1865          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.278                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               RT 18 On Ramp to I-495 SB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1914           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              105            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1914        105                   vph   

Peak-hour factor, PHF                  0.96        0.75                        

Peak 15-min volume, v15                498         35                    v     

Trucks and buses                       3           8                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.962                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2024        146                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2024   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2170          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2024                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2170          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.289                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 44 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1603           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              507            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1603        507                   vph   

Peak-hour factor, PHF                  0.96        0.95                        

Peak 15-min volume, v15                417         133                   v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1695        547                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1695   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2242          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1695                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2242          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.277                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.3    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday Midday                                  

Freeway/Dir of Travel:        Route 24 Northbound                              

Weaving Location:             b/n Exits 13A & 13B                              

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  1500        ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1579    272     215     37   veh/h      

Peak hour factor, PHF                  0.92    0.97    0.92    0.97            

Peak 15-min volume, v15                429     70      58      10              

Trucks and buses                       8       2       8       2         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1785    283     243     39    pc/h      

                                                                               

Volume ratio, VR                               0.224                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        526         lc/h                    

Weaving lane changes, LCW                  656         lc/h                    

Non-weaving vehicle index, INW             547                                 

Non-weaving lane change, LCNW              804         lc/h                    

Total lane changes, LCALL                  1460        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.221                               

Average weaving speed, SW                  60.0        mi/h                    



Average non-weaving speed, SNW             60.6        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   60.5        mi/h                    

Weaving segment density, D                 19.4        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.547                               

Weaving segment flow rate, v               2350        pc/h                    

Weaving segment capacity, cW               4133        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            4781        1500        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2149         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.547        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday Midday                                  

Freeway/Dir of Travel:        Route 24 Southbound                              

Weaving Location:             b/n Exits 13B & 13A                              

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  600         ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1752    300     216     37   veh/h      

Peak hour factor, PHF                  0.96    0.83    0.96    0.83            

Peak 15-min volume, v15                456     90      56      11              

Trucks and buses                       4       9       4       9         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.980   0.957   0.980   0.957           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1862    378     230     47    pc/h      

                                                                               

Volume ratio, VR                               0.242                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        608         lc/h                    

Weaving lane changes, LCW                  673         lc/h                    

Non-weaving vehicle index, INW             229                                 

Non-weaving lane change, LCNW              333         lc/h                    

Total lane changes, LCALL                  1006        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.340                               

Average weaving speed, SW                  56.1        mi/h                    



Average non-weaving speed, SNW             59.6        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   58.7        mi/h                    

Weaving segment density, D                 21.4        pc/mi/ln                

Level of service, LOS                      C                                   

Weaving segment v/c ratio                  0.609                               

Weaving segment flow rate, v               2517        pc/h                    

Weaving segment capacity, cW               4051        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            4965        600         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2066         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.609        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday Midday                                  

Freeway/Dir of Travel:        Route 24/44 Interchange                          

Weaving Location:             Route 44 EB                                      

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  700         ft                     

Freeway free-flow speed, FFS                35          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              402     168     216     90   veh/h      

Peak hour factor, PHF                  0.96    0.81    0.96    0.81            

Peak 15-min volume, v15                105     52      56      28              

Trucks and buses                       4       5       4       5         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.980   0.976   0.980   0.976           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           427     213     230     114   pc/h      

                                                                               

Volume ratio, VR                               0.450                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        443         lc/h                    

Weaving lane changes, LCW                  518         lc/h                    

Non-weaving vehicle index, INW             76                                  

Non-weaving lane change, LCNW              106         lc/h                    

Total lane changes, LCALL                  624         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.206                               

Average weaving speed, SW                  31.6        mi/h                    



Average non-weaving speed, SNW             29.4        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   30.4        mi/h                    

Weaving segment density, D                 16.2        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.281                               

Weaving segment flow rate, v               984         pc/h                    

Weaving segment capacity, cW               3429        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            7250        700         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1749         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.281        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday Midday                                  

Freeway/Dir of Travel:        Route 24/44 Interchange                          

Weaving Location:             Route 44 WB                                      

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  575         ft                     

Freeway free-flow speed, FFS                35          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              489     170     252     88   veh/h      

Peak hour factor, PHF                  0.89    0.85    0.89    0.85            

Peak 15-min volume, v15                137     50      71      26              

Trucks and buses                       4       2       4       2         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           560     202     289     105   pc/h      

                                                                               

Volume ratio, VR                               0.425                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        491         lc/h                    

Weaving lane changes, LCW                  553         lc/h                    

Non-weaving vehicle index, INW             76                                  

Non-weaving lane change, LCNW              63          lc/h                    

Total lane changes, LCALL                  616         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.239                               

Average weaving speed, SW                  31.1        mi/h                    



Average non-weaving speed, SNW             28.7        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   29.7        mi/h                    

Weaving segment density, D                 19.5        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.328                               

Weaving segment flow rate, v               1156        pc/h                    

Weaving segment capacity, cW               3455        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            6960        575         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1762         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.328        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Rt 44 On Ramp to Route 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1843           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              256            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1843        256                   vph   

Peak-hour factor, PHF                  0.92        0.90                        

Peak 15-min volume, v15                501         71                    v     

Trucks and buses                       4           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2043        289                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2043   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2332          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2043                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2332          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.325                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Rt 44 On Ramp to Route 24 SB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2047           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              305            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2047        305                   vph   

Peak-hour factor, PHF                  0.92        0.94                        

Peak 15-min volume, v15                556         81                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2314        326                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2314   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2640          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2314                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2640          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.331                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 13A to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2084           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              290            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2084        290                   vph   

Peak-hour factor, PHF                  0.92        0.93                        

Peak 15-min volume, v15                566         78                    v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2356        317                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2356   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2356          4800            No                    

      Fi   F                                                                   

     v  = v - v            2039          4800            No                    

      FO   F   R                                                               

     v                     317           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2356                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2356          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.587                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 13B to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2315           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              347            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2315        347                   vph   

Peak-hour factor, PHF                  0.96        0.91                        

Peak 15-min volume, v15                603         95                    v     

Trucks and buses                       4           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2460        387                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2460   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2460          4800            No                    

      Fi   F                                                                   

     v  = v - v            2073          4800            No                    

      FO   F   R                                                               

     v                     387           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2460                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2460          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.463                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Highland On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           777            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              141            vph                 

Length of first accel/decel lane            175            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        777         141                   vph   

Peak-hour factor, PHF                  0.96        0.82                        

Peak 15-min volume, v15                202         43                    v     

Trucks and buses                       3           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          822         174                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  822    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     996           4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 822                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                996           4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.315                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   777            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     213            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               442            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               442            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  6.8            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24/79 Northbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1504           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     388            v                   

Trucks and buses                            0              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               1.000                              

Driver population factor, fp                1.00                               

Flow rate, vp                               775            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               775            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24/79 Southbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1895           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     509            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1060           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1060           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 6 to Highland                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1192           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              115            vph                 

Length of first accel/decel lane            300            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1192        115                   vph   

Peak-hour factor, PHF                  0.93        0.78                        

Peak 15-min volume, v15                320         37                    v     

Trucks and buses                       8           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1333        149                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1333   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1333          4800            No                    

      Fi   F                                                                   

     v  = v - v            1184          4800            No                    

      FO   F   R                                                               

     v                     149           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1333                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1333          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.181                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1077           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     275            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               577            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               577            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  8.2            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1077           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     275            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               577            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               577            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  8.2            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Route 79 On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           918            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     65.0           mph                 

Volume on ramp                              586            vph                 

Length of first accel/decel lane            270            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        918         586                   vph   

Peak-hour factor, PHF                  0.96        0.97                        

Peak 15-min volume, v15                239         151                   v     

Trucks and buses                       3           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          971         604                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  971    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1575          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 971                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1575          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.307                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 79 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   586            veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     156            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               324            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               324            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  5.0            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 79 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   703            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     193            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               400            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               400            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  5.7            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2624           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     698            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               944            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               944            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2848           veh/h               

Peak-hour factor, PHF                       0.60                               

Peak 15-min volume, v15                     1187           v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1606           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1606           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              68.1           mi/h                

Number of lanes, N                          3                                  

Density, D                                  23.6           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           2819           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              449            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     254            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2819        449         254       vph   

Peak-hour factor, PHF                  0.94        0.96        0.89            

Peak 15-min volume, v15                750         117         71        v     

Trucks and buses                       14          3           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.935       0.985       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3209        475         290       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.658   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2274   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3209          7050            No                    

      Fi   F                                                                   

     v  = v - v            2734          7050            No                    

      FO   F   R                                                               

     v                     475           2100            No                    

      R                                                                        

     v  or v               935  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2274                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2274          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.276                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 71.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               RT 104 On Ramp to Route 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           2370           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              254            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     449            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2370        254         449       vph   

Peak-hour factor, PHF                  0.94        0.89        0.96            

Peak 15-min volume, v15                630         71          117       v     

Trucks and buses                       14          3           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.935       0.985       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2698        290         475       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    617.83  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1607   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2988          7050            No                    

      FO                                                                       

     v  or v               1091 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1607                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2988          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.295                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 62.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2848           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              297            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     565            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2848        297         565       vph   

Peak-hour factor, PHF                  0.60        0.99        0.94            

Peak 15-min volume, v15                1187        75          150       v     

Trucks and buses                       3           4           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.980       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4818        306         610       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.625   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3128   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4818          7200            No                    

      Fi   F                                                                   

     v  = v - v            4512          7200            No                    

      FO   F   R                                                               

     v                     306           2100            No                    

      R                                                                        

     v  or v               1690 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3128                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3128          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.261                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 66.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               RT 104 On Ramp to Route 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2551           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              565            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     297            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2551        565         297       vph   

Peak-hour factor, PHF                  0.60        0.94        0.99            

Peak 15-min volume, v15                1063        150         75        v     

Trucks and buses                       3           3           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.985       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4315        610         306       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    815.15  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.599   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2583   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4925          7200            No                    

      FO                                                                       

     v  or v               1732 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2583                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4925          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.364                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 65.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1398           veh/h               

Peak-hour factor, PHF                       0.99                               

Peak 15-min volume, v15                     353            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               731            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               731            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  10.4           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday MID                                           

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1398           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     29.0           mph                 

Volume on ramp                              222            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1398        222                   vph   

Peak-hour factor, PHF                  0.99        0.83                        

Peak 15-min volume, v15                353         67                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1462        273                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1462   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1462          4800            No                    

      Fi   F                                                                   

     v  = v - v            1189          4800            No                    

      FO   F   R                                                               

     v                     273           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1462                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1462          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   8.7     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.531                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday MID                                           

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1578           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              180            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1578        180                   vph   

Peak-hour factor, PHF                  0.99        0.86                        

Peak 15-min volume, v15                398         52                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1650        211                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1650   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1650          4800            No                    

      Fi   F                                                                   

     v  = v - v            1439          4800            No                    

      FO   F   R                                                               

     v                     211           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1650                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1650          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.317                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditoins 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1176           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     31.0           mph                 

Volume on ramp                              961            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1176        961                   vph   

Peak-hour factor, PHF                  0.98        0.95                        

Peak 15-min volume, v15                300         253                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1242        1037                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1242   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2279          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1242                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2279          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.266                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday MID                                           

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2256           veh/h               

Peak-hour factor, PHF                       0.85                               

Peak 15-min volume, v15                     664            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1380           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            69.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        69.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1380           pc/h/ln             

Free-flow speed, FFS                        69.0           mi/h                

Average passenger-car speed, S              69.6           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.8           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2256           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              967            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2256        967                   vph   

Peak-hour factor, PHF                  0.85        0.97                        

Peak 15-min volume, v15                664         249                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2760        1032                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2760   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2760          4780            No                    

      Fi   F                                                                   

     v  = v - v            1728          4780            No                    

      FO   F   R                                                               

     v                     1032          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2760                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2760          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.625                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1212           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              329            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1212        329                   vph   

Peak-hour factor, PHF                  0.87        0.92                        

Peak 15-min volume, v15                348         89                    v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1449        363                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1449   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1812          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1449                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1812          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.273                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1408           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     371            v                   

Trucks and buses                            1              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.995                              

Driver population factor, fp                1.00                               

Flow rate, vp                               745            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               745            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1060           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              190            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1060        190                   vph   

Peak-hour factor, PHF                  0.95        0.91                        

Peak 15-min volume, v15                279         52                    v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1138        209                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1138   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1138          4800            No                    

      Fi   F                                                                   

     v  = v - v            929           4800            No                    

      FO   F   R                                                               

     v                     209           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1138                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1138          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   5.0     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.447                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1408           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              788            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1408        788                   vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                371         207                   v     

Trucks and buses                       1           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1490        850                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1490   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1490          4500            No                    

      Fi   F                                                                   

     v  = v - v            640           4500            No                    

      FO   F   R                                                               

     v                     850           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1490                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1490          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.505                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           870            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              505            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        870         505                   vph   

Peak-hour factor, PHF                  0.95        0.98                        

Peak 15-min volume, v15                229         129                   v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          934         515                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  934    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1449          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 934                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1449          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.278                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           620            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              222            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        620         222                   vph   

Peak-hour factor, PHF                  0.95        0.83                        

Peak 15-min volume, v15                163         67                    v     

Trucks and buses                       1           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          656         273                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  656    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     929           4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 656                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                929           4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.321                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1579           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     416            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               573            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            58.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        58.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               573            pc/h/ln             

Free-flow speed, FFS                        58.0           mi/h                

Average passenger-car speed, S              60.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  9.6            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  58.0           mph                 

Volume on freeway                           959            vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              142            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        959         142                   vph   

Peak-hour factor, PHF                  0.95        0.85                        

Peak 15-min volume, v15                252         42                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1045        170                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1045   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1045          4560            No                    

      Fi   F                                                                   

     v  = v - v            875           4560            No                    

      FO   F   R                                                               

     v                     170           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1045                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1045          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   8.7     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.534                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           846            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              108            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        846         108                   vph   

Peak-hour factor, PHF                  0.94        0.94                        

Peak 15-min volume, v15                225         29                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          913         117                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  913    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1030          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 913                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1030          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   7.8     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.267                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Midday Saturday                                  

Freeway/Dir of Travel:        Route 140 Southbound                             

Weaving Location:             b/n Route 24 NB Ramps&Stevens                    

Analysis Year:                Existing 2012                                    

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  950         ft                     

Freeway free-flow speed, FFS                56          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              839     108     560     72   veh/h      

Peak hour factor, PHF                  0.95    0.86    0.95    0.86            

Peak 15-min volume, v15                221     31      147     21              

Trucks and buses                       7       2       7       2         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.966   0.990   0.966   0.990           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           914     127     610     85    pc/h      

                                                                               

Volume ratio, VR                               0.425                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        737         lc/h                    

Weaving lane changes, LCW                  953         lc/h                    

Non-weaving vehicle index, INW             190                                 

Non-weaving lane change, LCNW              143         lc/h                    

Total lane changes, LCALL                  1096        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.253                               

Average weaving speed, SW                  47.7        mi/h                    



Average non-weaving speed, SNW             47.9        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   47.8        mi/h                    

Weaving segment density, D                 12.1+       pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.323                               

Weaving segment flow rate, v               1736        pc/h                    

Weaving segment capacity, cW               5188        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            6958        950         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1790         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.323        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7A to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2110           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              770            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     522            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2110        770         522       vph   

Peak-hour factor, PHF                  0.96        0.91        0.91            

Peak 15-min volume, v15                549         212         143       v     

Trucks and buses                       3           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2231        867         599       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.664   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1773   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2231          7200            No                    

      Fi   F                                                                   

     v  = v - v            1364          7200            No                    

      FO   F   R                                                               

     v                     867           2100            No                    

      R                                                                        

     v  or v               458  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1773                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1773          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.441                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1862           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              51             vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     522            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1862        51          522       vph   

Peak-hour factor, PHF                  0.96        0.80        0.91            

Peak 15-min volume, v15                485         16          143       v     

Trucks and buses                       3           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1969        65          599       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    5379.58 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.708   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1413   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1969          7200            No                    

      Fi   F                                                                   

     v  = v - v            1904          7200            No                    

      FO   F   R                                                               

     v                     65            2100            No                    

      R                                                                        

     v  or v               556  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1413                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1413          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.369                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 North Exit 7A                           

Junction:               On Ramp to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2049           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              770            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     522            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2049        770         522       vph   

Peak-hour factor, PHF                  0.92        0.91        0.91            

Peak 15-min volume, v15                557         212         143       v     

Trucks and buses                       4           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2272        867         599       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    583.55  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.591   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1344   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3139          7200            No                    

      FO                                                                       

     v  or v               928  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1344                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3139          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.317                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.5    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2588           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              538            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     796            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1600           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2588        538         796       vph   

Peak-hour factor, PHF                  0.98        0.92        0.97            

Peak 15-min volume, v15                660         146         205       v     

Trucks and buses                       11          12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.948       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2786        620         845       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.662   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2054   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2786          7200            No                    

      Fi   F                                                                   

     v  = v - v            2166          7200            No                    

      FO   F   R                                                               

     v                     620           2100            No                    

      R                                                                        

     v  or v               732  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2054                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2054          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.354                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 South Exit 7B                           

Junction:               On Ramp to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1777           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              538            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     796            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1550           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1777        538         796       vph   

Peak-hour factor, PHF                  0.96        0.92        0.97            

Peak 15-min volume, v15                463         146         205       v     

Trucks and buses                       4           12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1888        620         845       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    843.31  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1133   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2508          7200            No                    

      FO                                                                       

     v  or v               755  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1133                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2508          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.272                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.3    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday Midday                                  

Freeway/Dir of Travel:        Interstate 495                                   

Weaving Location:             b/n Exits 7B & 7A                                

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  2000        ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1660    645     390     151  veh/h      

Peak hour factor, PHF                  0.98    0.97    0.98    0.97            

Peak 15-min volume, v15                423     166     99      39              

Trucks and buses                       11      6       11      6         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.948   0.971   0.948   0.971           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1787    685     420     160   pc/h      

                                                                               

Volume ratio, VR                               0.362                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    0.7         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        1105        lc/h                    

Weaving lane changes, LCW                  1326        lc/h                    

Non-weaving vehicle index, INW             273                                 

Non-weaving lane change, LCNW              907         lc/h                    

Total lane changes, LCALL                  2233        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.247                               

Average weaving speed, SW                  59.1        mi/h                    



Average non-weaving speed, SNW             57.2        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   57.9        mi/h                    

Weaving segment density, D                 17.6        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.490                               

Weaving segment flow rate, v               3052        pc/h                    

Weaving segment capacity, cW               5898        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            6259        2000        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2074         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.490        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2819           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     750            v                   

Trucks and buses                            14             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.935                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1070           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1070           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  16.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2101           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     571            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1165           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1165           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday Midday                                  

Freeway/Dir of Travel:        Route 24 Northbound                              

Weaving Location:             b/n Exits 7A & 14B                               

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  1350        ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1635    422     409     105  veh/h      

Peak hour factor, PHF                  0.92    0.92    0.92    0.92            

Peak 15-min volume, v15                444     115     111     29              

Trucks and buses                       4       5       4       5         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.980   0.976   0.980   0.976           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1813    470     453     117   pc/h      

                                                                               

Volume ratio, VR                               0.324                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    0.7         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        923         lc/h                    

Weaving lane changes, LCW                  1097        lc/h                    

Non-weaving vehicle index, INW             182                                 

Non-weaving lane change, LCNW              551         lc/h                    

Total lane changes, LCALL                  1648        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.265                               

Average weaving speed, SW                  58.5        mi/h                    



Average non-weaving speed, SNW             58.8        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   58.7        mi/h                    

Weaving segment density, D                 16.2        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.462                               

Weaving segment flow rate, v               2853        pc/h                    

Weaving segment capacity, cW               6050        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            5838        1350        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2057         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.462        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3116           veh/h               

Peak-hour factor, PHF                       0.99                               

Peak 15-min volume, v15                     787            v                   

Trucks and buses                            21             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.905                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1159           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1159           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2315           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     603            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1230           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1230           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday Midday                                  

Freeway/Dir of Travel:        Route 24 Southbound                              

Weaving Location:             b/n Exits 7B & 14 A                              

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  1550        ft                     

Freeway free-flow speed, FFS                65          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2350        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1741    36      781     15   veh/h      

Peak hour factor, PHF                  0.99    0.80    0.99    0.80            

Peak 15-min volume, v15                440     11      197     5               

Trucks and buses                       21      5       21      5         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.905   0.976   0.905   0.976           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1943    46      872     19    pc/h      

                                                                               

Volume ratio, VR                               0.319                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        918         lc/h                    

Weaving lane changes, LCW                  1217        lc/h                    

Non-weaving vehicle index, INW             608                                 

Non-weaving lane change, LCNW              666         lc/h                    

Total lane changes, LCALL                  1883        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.264                               

Average weaving speed, SW                  54.6        mi/h                    



Average non-weaving speed, SNW             53.8        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   54.0        mi/h                    

Weaving segment density, D                 17.8        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.474                               

Weaving segment flow rate, v               2880        pc/h                    

Weaving segment capacity, cW               5500        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            5786        1550        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2350        2026         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.474        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 14A to I-495 Southbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2101           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              57             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     527            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2101        57          527       vph   

Peak-hour factor, PHF                  0.92        0.71        0.92            

Peak 15-min volume, v15                571         20          143       v     

Trucks and buses                       4           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2329        83          587       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.698   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1651   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2329          7200            No                    

      Fi   F                                                                   

     v  = v - v            2246          7200            No                    

      FO   F   R                                                               

     v                     83            2000            No                    

      R                                                                        

     v  or v               678  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1651                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1651          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.435                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 North Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1340           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              522            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     770            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1340        522         770       vph   

Peak-hour factor, PHF                  0.96        0.91        0.91            

Peak 15-min volume, v15                349         143         212       v     

Trucks and buses                       3           9           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.957       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1417        599         867       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    214.82  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  850    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2016          7200            No                    

      FO                                                                       

     v  or v               567  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 850                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2016          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.282                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 North Exit 14A                                

Junction:               On Ramp to I-495 Southbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2319           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              57             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     527            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2319        57          527       vph   

Peak-hour factor, PHF                  0.96        0.71        0.92            

Peak 15-min volume, v15                604         20          143       v     

Trucks and buses                       3           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2452        83          587       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    259.29  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1461   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2535          7200            No                    

      FO                                                                       

     v  or v               991  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1461                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2535          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.294                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 14B to I-495 Northbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3116           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              594            vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     565            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3116        594         565       vph   

Peak-hour factor, PHF                  0.99        0.96        0.94            

Peak 15-min volume, v15                787         155         150       v     

Trucks and buses                       21          6           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.905       0.971       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3478        637         610       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    5946.46 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.644   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2466   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3478          7050            No                    

      Fi   F                                                                   

     v  = v - v            2841          7050            No                    

      FO   F   R                                                               

     v                     637           2100            No                    

      R                                                                        

     v  or v               1012 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2466                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2466          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.290                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 71.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 South Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1812           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              594            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     51             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1812        594         51        vph   

Peak-hour factor, PHF                  0.97        0.96        0.80            

Peak 15-min volume, v15                467         155         16        v     

Trucks and buses                       4           6           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.971       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1905        637         65        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1067.79 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.597   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1137   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2542          7200            No                    

      FO                                                                       

     v  or v               768  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1137                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2542          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.274                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Padelford On Ramp to Rt 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1178           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              275            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1178        275                   vph   

Peak-hour factor, PHF                  0.95        0.94                        

Peak 15-min volume, v15                310         73                    v     

Trucks and buses                       3           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1259        295                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1259   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1554          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1259                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1554          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.290                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Padelford On Ramp to Rt 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1300           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              56             vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1300        56                    vph   

Peak-hour factor, PHF                  0.89        0.88                        

Peak 15-min volume, v15                365         16                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1483        65                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1483   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1548          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1483                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1548          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.288                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1243           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              65             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1243        65                    vph   

Peak-hour factor, PHF                  0.95        0.81                        

Peak 15-min volume, v15                327         20                    v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1328        82                    pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1328   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1328          4800            No                    

      Fi   F                                                                   

     v  = v - v            1246          4800            No                    

      FO   F   R                                                               

     v                     82            2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1328                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1328          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   7.6     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.500                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1243           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     327            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               664            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               664            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  9.5            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1607           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              307            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1607        307                   vph   

Peak-hour factor, PHF                  0.89        0.88                        

Peak 15-min volume, v15                451         87                    v     

Trucks and buses                       3           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1833        351                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1833   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1833          4800            No                    

      Fi   F                                                                   

     v  = v - v            1482          4800            No                    

      FO   F   R                                                               

     v                     351           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1833                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1833          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.525                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1356           veh/h               

Peak-hour factor, PHF                       0.89                               

Peak 15-min volume, v15                     381            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               773            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               773            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.0+          pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2489           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              204            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     318            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2489        204         318       vph   

Peak-hour factor, PHF                  0.92        0.85        0.81            

Peak 15-min volume, v15                676         60          98        v     

Trucks and buses                       4           3           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.985       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2760        244         402       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.680   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1954   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2760          7200            No                    

      Fi   F                                                                   

     v  = v - v            2516          7200            No                    

      FO   F   R                                                               

     v                     244           2100            No                    

      R                                                                        

     v  or v               806  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1954                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1954          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.385                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2489           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     676            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               920            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               920            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2603           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     685            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               927            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               927            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2472           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              339            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     209            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2472        339         209       vph   

Peak-hour factor, PHF                  0.98        0.99        0.92            

Peak 15-min volume, v15                631         86          57        v     

Trucks and buses                       3           7           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.966       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2560        354         231       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.680   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1853   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2560          7200            No                    

      Fi   F                                                                   

     v  = v - v            2206          7200            No                    

      FO   F   R                                                               

     v                     354           2100            No                    

      R                                                                        

     v  or v               707  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1853                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1853          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.395                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2342           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     604            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               849            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               849            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  12.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2472           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     631            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               853            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               853            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  12.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 138 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2285           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              318            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     204            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2285        318         204       vph   

Peak-hour factor, PHF                  0.95        0.81        0.85            

Peak 15-min volume, v15                601         98          60        v     

Trucks and buses                       4           5           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.976       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2453        402         244       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1006.37 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.605   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1485   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2855          7200            No                    

      FO                                                                       

     v  or v               968  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1485                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2855          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.257                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 138 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2133           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              209            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     339            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2133        209         339       vph   

Peak-hour factor, PHF                  0.97        0.92        0.99            

Peak 15-min volume, v15                550         57          86        v     

Trucks and buses                       3           3           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.985       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2232        231         354       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1161.88 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.604   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1348   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2463          7200            No                    

      FO                                                                       

     v  or v               884  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1348                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2463          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.245                        

                                              S                                

Space mean speed in ramp influence area,     S  = 63.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 65.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1977           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              169            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1977        169                   vph   

Peak-hour factor, PHF                  0.90        0.85                        

Peak 15-min volume, v15                549         50                    v     

Trucks and buses                       3           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2230        202                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2230   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2230          4800            No                    

      Fi   F                                                                   

     v  = v - v            2028          4800            No                    

      FO   F   R                                                               

     v                     202           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2230                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2230          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.381                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1977           veh/h               

Peak-hour factor, PHF                       0.90                               

Peak 15-min volume, v15                     549            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1115           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1115           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1923           veh/h               

Peak-hour factor, PHF                       0.88                               

Peak 15-min volume, v15                     546            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1109           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1109           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1724           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              216            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1724        216                   vph   

Peak-hour factor, PHF                  0.98        0.90                        

Peak 15-min volume, v15                440         60                    v     

Trucks and buses                       3           12                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.943                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1786        254                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1786   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1786          4800            No                    

      Fi   F                                                                   

     v  = v - v            1532          4800            No                    

      FO   F   R                                                               

     v                     254           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1786                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1786          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.321                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1639           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     427            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               866            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               866            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1724           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     440            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               893            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               893            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 105 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1754           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              223            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1754        223                   vph   

Peak-hour factor, PHF                  0.90        0.90                        

Peak 15-min volume, v15                487         62                    v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1978        254                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1978   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2232          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1978                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2232          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.300                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 105 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1508           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              131            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1508        131                   vph   

Peak-hour factor, PHF                  0.98        0.78                        

Peak 15-min volume, v15                385         42                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1562        171                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1562   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1733          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1562                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1733          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.286                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 5 to Route 18                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1926           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              126            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1926        126                   vph   

Peak-hour factor, PHF                  0.88        0.88                        

Peak 15-min volume, v15                547         36                    v     

Trucks and buses                       3           6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2221        147                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2221   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2221          4800            No                    

      Fi   F                                                                   

     v  = v - v            2074          4800            No                    

      FO   F   R                                                               

     v                     147           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2221                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2221          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.311                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1923           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              159            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1923        159                   vph   

Peak-hour factor, PHF                  0.97        0.85                        

Peak 15-min volume, v15                496         47                    v     

Trucks and buses                       3           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2012        194                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2012   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2012          4800            No                    

      Fi   F                                                                   

     v  = v - v            1818          4800            No                    

      FO   F   R                                                               

     v                     194           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2012                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2012          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.445                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      I-495 Northbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2302           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     593            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1204           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1204           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2124           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              528            vph                 

Length of first accel/decel lane            1100           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2124        528                   vph   

Peak-hour factor, PHF                  0.96        0.96                        

Peak 15-min volume, v15                553         138                   v     

Trucks and buses                       3           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2246        569                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2246   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2246          4800            No                    

      Fi   F                                                                   

     v  = v - v            1677          4800            No                    

      FO   F   R                                                               

     v                     569           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2246                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2246          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.479                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.6    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2124           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     553            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1123           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1123           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.0           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday PM                                      

Freeway/Dir of Travel:        Interstate 495                                   

Weaving Location:             b/n Exits 6 & 5                                  

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  300         ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1452    193     144     19   veh/h      

Peak hour factor, PHF                  0.96    0.82    0.96    0.82            

Peak 15-min volume, v15                378     59      38      6               

Trucks and buses                       3       5       3       5         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.985   0.976   0.985   0.976           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1535    241     152     24    pc/h      

                                                                               

Volume ratio, VR                               0.201                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        393         lc/h                    

Weaving lane changes, LCW                  393         lc/h                    

Non-weaving vehicle index, INW             94                                  

Non-weaving lane change, LCNW              99          lc/h                    

Total lane changes, LCALL                  492         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.334                               

Average weaving speed, SW                  56.2        mi/h                    



Average non-weaving speed, SNW             62.5        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   61.1        mi/h                    

Weaving segment density, D                 16.0        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.470                               

Weaving segment flow rate, v               1952        pc/h                    

Weaving segment capacity, cW               4089        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            4550        300         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2075         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.470        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1797           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              126            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1797        126                   vph   

Peak-hour factor, PHF                  0.88        0.88                        

Peak 15-min volume, v15                511         36                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2073        146                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2073   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2219          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2073                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2219          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.289                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               RT 18 On Ramp to I-495 SB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1647           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              77             vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1647        77                    vph   

Peak-hour factor, PHF                  0.98        0.96                        

Peak 15-min volume, v15                420         20                    v     

Trucks and buses                       3           8                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.962                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1706        83                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1706   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1789          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1706                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1789          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.278                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 44 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1764           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              538            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1764        538                   vph   

Peak-hour factor, PHF                  0.97        0.81                        

Peak 15-min volume, v15                455         166                   v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1846        681                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1846   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2527          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1846                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2527          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.289                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday PM                                      

Freeway/Dir of Travel:        Route 24 Northbound                              

Weaving Location:             b/n Exits 13A & 13B                              

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  1500        ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1587    239     176     27   veh/h      

Peak hour factor, PHF                  0.92    0.85    0.92    0.85            

Peak 15-min volume, v15                431     70      48      8               

Trucks and buses                       8       2       8       2         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1794    284     199     32    pc/h      

                                                                               

Volume ratio, VR                               0.209                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        483         lc/h                    

Weaving lane changes, LCW                  613         lc/h                    

Non-weaving vehicle index, INW             548                                 

Non-weaving lane change, LCNW              804         lc/h                    

Total lane changes, LCALL                  1417        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.216                               

Average weaving speed, SW                  60.2        mi/h                    



Average non-weaving speed, SNW             61.0        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   60.8        mi/h                    

Weaving segment density, D                 19.0        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.534                               

Weaving segment flow rate, v               2309        pc/h                    

Weaving segment capacity, cW               4156        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            4630        1500        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2161         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.534        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday PM                                      

Freeway/Dir of Travel:        Route 24 Southbound                              

Weaving Location:             b/n Exits 13B & 13A                              

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  600         ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1764    275     241     37   veh/h      

Peak hour factor, PHF                  0.90    0.91    0.90    0.91            

Peak 15-min volume, v15                490     76      67      10              

Trucks and buses                       4       9       4       9         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.980   0.957   0.980   0.957           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1999    316     273     42    pc/h      

                                                                               

Volume ratio, VR                               0.224                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        589         lc/h                    

Weaving lane changes, LCW                  654         lc/h                    

Non-weaving vehicle index, INW             245                                 

Non-weaving lane change, LCNW              360         lc/h                    

Total lane changes, LCALL                  1014        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.342                               

Average weaving speed, SW                  56.0        mi/h                    



Average non-weaving speed, SNW             59.4        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   58.6        mi/h                    

Weaving segment density, D                 22.4        pc/mi/ln                

Level of service, LOS                      C                                   

Weaving segment v/c ratio                  0.632                               

Weaving segment flow rate, v               2630        pc/h                    

Weaving segment capacity, cW               4078        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            4783        600         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2080         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.632        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday PM                                      

Freeway/Dir of Travel:        Route 24/44 Interchange                          

Weaving Location:             Route 44 EB                                      

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  700         ft                     

Freeway free-flow speed, FFS                35          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              648     207     205     66   veh/h      

Peak hour factor, PHF                  0.95    0.84    0.95    0.84            

Peak 15-min volume, v15                171     62      54      20              

Trucks and buses                       4       5       4       5         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.980   0.976   0.980   0.976           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           696     253     220     81    pc/h      

                                                                               

Volume ratio, VR                               0.378                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        473         lc/h                    

Weaving lane changes, LCW                  548         lc/h                    

Non-weaving vehicle index, INW             109                                 

Non-weaving lane change, LCNW              154         lc/h                    

Total lane changes, LCALL                  702         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.227                               

Average weaving speed, SW                  31.3        mi/h                    



Average non-weaving speed, SNW             28.6        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   29.6        mi/h                    

Weaving segment density, D                 21.1        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.345                               

Weaving segment flow rate, v               1250        pc/h                    

Weaving segment capacity, cW               3551        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            6440        700         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1811         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.345        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday PM                                      

Freeway/Dir of Travel:        Route 24/44 Interchange                          

Weaving Location:             Route 44 WB                                      

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          2           ln                     

Weaving segment length, LS                  575         ft                     

Freeway free-flow speed, FFS                35          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              526     180     225     75   veh/h      

Peak hour factor, PHF                  0.95    0.88    0.95    0.88            

Peak 15-min volume, v15                138     51      59      21              

Trucks and buses                       4       2       4       2         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           565     207     242     86    pc/h      

                                                                               

Volume ratio, VR                               0.408                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        449         lc/h                    

Weaving lane changes, LCW                  511         lc/h                    

Non-weaving vehicle index, INW             75                                  

Non-weaving lane change, LCNW              61          lc/h                    

Total lane changes, LCALL                  572         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.225                               

Average weaving speed, SW                  31.3        mi/h                    



Average non-weaving speed, SNW             29.1        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   30.0        mi/h                    

Weaving segment density, D                 18.3        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.310                               

Weaving segment flow rate, v               1100        pc/h                    

Weaving segment capacity, cW               3482        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            6773        575         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1776         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.310        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Rt 44 On Ramp to Route 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1821           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              213            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1821        213                   vph   

Peak-hour factor, PHF                  0.98        0.92                        

Peak 15-min volume, v15                465         58                    v     

Trucks and buses                       4           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1895        235                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1895   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2130          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1895                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2130          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.318                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Rt 44 On Ramp to Route 24 SB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2044           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              269            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2044        269                   vph   

Peak-hour factor, PHF                  0.92        0.87                        

Peak 15-min volume, v15                555         77                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2311        311                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2311   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2622          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2311                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2622          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.330                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 13A to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2056           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              293            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2056        293                   vph   

Peak-hour factor, PHF                  0.92        0.84                        

Peak 15-min volume, v15                559         87                    v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2324        354                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2324   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2324          4800            No                    

      Fi   F                                                                   

     v  = v - v            1970          4800            No                    

      FO   F   R                                                               

     v                     354           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2324                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2324          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.590                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 13B to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2323           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              318            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2323        318                   vph   

Peak-hour factor, PHF                  0.90        0.89                        

Peak 15-min volume, v15                645         89                    v     

Trucks and buses                       4           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2633        363                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2633   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2633          4800            No                    

      Fi   F                                                                   

     v  = v - v            2270          4800            No                    

      FO   F   R                                                               

     v                     363           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2633                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2633          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.461                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Highland On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           812            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              119            vph                 

Length of first accel/decel lane            175            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        812         119                   vph   

Peak-hour factor, PHF                  0.82        0.90                        

Peak 15-min volume, v15                248         33                    v     

Trucks and buses                       3           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1005        134                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1005   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1139          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1005                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1139          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.317                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   812            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     223            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               462            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               462            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.1            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24/79 Northbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1479           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     393            v                   

Trucks and buses                            0              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               1.000                              

Driver population factor, fp                1.00                               

Flow rate, vp                               787            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               787            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24/79 Southbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1849           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     482            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1002           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1002           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  14.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 6 to Highland                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1105           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              145            vph                 

Length of first accel/decel lane            300            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1105        145                   vph   

Peak-hour factor, PHF                  0.96        0.84                        

Peak 15-min volume, v15                288         43                    v     

Trucks and buses                       8           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1197        174                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1197   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1197          4800            No                    

      Fi   F                                                                   

     v  = v - v            1023          4800            No                    

      FO   F   R                                                               

     v                     174           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1197                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1197          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.184                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 7 to Route 79                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1849           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     60.0           mph                 

Volume on ramp                              744            vph                 

Length of first accel/decel lane            275            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1849        744                   vph   

Peak-hour factor, PHF                  0.96        0.88                        

Peak 15-min volume, v15                482         211                   v     

Trucks and buses                       8           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2003        862                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2003   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2003          4800            No                    

      Fi   F                                                                   

     v  = v - v            1141          4800            No                    

      FO   F   R                                                               

     v                     862           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2003                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2003          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.181                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   960            veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     245            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               514            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               514            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.3            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Route 79 On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           931            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     65.0           mph                 

Volume on ramp                              548            vph                 

Length of first accel/decel lane            270            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        931         548                   vph   

Peak-hour factor, PHF                  0.82        0.94                        

Peak 15-min volume, v15                284         146                   v     

Trucks and buses                       3           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1152        583                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1152   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1735          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1152                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1735          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.311                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 79 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   548            veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     146            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               303            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               303            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  4.7            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 79 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   744            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     204            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               423            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               423            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  6.0            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2521           veh/h               

Peak-hour factor, PHF                       0.99                               

Peak 15-min volume, v15                     637            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               862            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               862            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  12.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2860           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     745            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1008           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1008           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           2752           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              470            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     239            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2752        470         239       vph   

Peak-hour factor, PHF                  0.97        0.90        0.88            

Peak 15-min volume, v15                709         131         68        v     

Trucks and buses                       14          3           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.935       0.985       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3036        530         276       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.660   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2183   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3036          7050            No                    

      Fi   F                                                                   

     v  = v - v            2506          7050            No                    

      FO   F   R                                                               

     v                     530           2100            No                    

      R                                                                        

     v  or v               853  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2183                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2183          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.281                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 71.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               RT 104 On Ramp to Route 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           2282           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              239            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     470            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2282        239         470       vph   

Peak-hour factor, PHF                  0.97        0.88        0.90            

Peak 15-min volume, v15                588         68          131       v     

Trucks and buses                       14          3           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.935       0.985       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2517        276         530       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    576.10  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1499   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2793          7050            No                    

      FO                                                                       

     v  or v               1018 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1499                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2793          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.292                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 63.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2860           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              310            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     460            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2860        310         460       vph   

Peak-hour factor, PHF                  0.96        0.89        0.91            

Peak 15-min volume, v15                745         87          126       v     

Trucks and buses                       3           4           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.980       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3024        355         513       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.668   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2138   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3024          7200            No                    

      Fi   F                                                                   

     v  = v - v            2669          7200            No                    

      FO   F   R                                                               

     v                     355           2100            No                    

      R                                                                        

     v  or v               886  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2138                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2138          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.265                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 66.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               RT 104 On Ramp to Route 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2550           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              460            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     310            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2550        460         310       vph   

Peak-hour factor, PHF                  0.96        0.91        0.89            

Peak 15-min volume, v15                664         126         87        v     

Trucks and buses                       3           3           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.985       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2696        513         355       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    447.93  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.599   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1614   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3209          7200            No                    

      FO                                                                       

     v  or v               1082 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1614                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3209          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.301                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1424           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     387            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               801            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               801            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1424           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     29.0           mph                 

Volume on ramp                              215            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1424        215                   vph   

Peak-hour factor, PHF                  0.92        0.88                        

Peak 15-min volume, v15                387         61                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1602        249                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1602   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1602          4800            No                    

      Fi   F                                                                   

     v  = v - v            1353          4800            No                    

      FO   F   R                                                               

     v                     249           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1602                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1602          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   9.9     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.528                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1574           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              150            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1574        150                   vph   

Peak-hour factor, PHF                  0.92        0.89                        

Peak 15-min volume, v15                428         42                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1771        170                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1771   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1771          4800            No                    

      Fi   F                                                                   

     v  = v - v            1601          4800            No                    

      FO   F   R                                                               

     v                     170           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1771                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1771          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.313                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditoins 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1209           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     31.0           mph                 

Volume on ramp                              900            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1209        900                   vph   

Peak-hour factor, PHF                  0.92        0.94                        

Peak 15-min volume, v15                329         239                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1360        981                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1360   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2341          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1360                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2341          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.269                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2226           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     586            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1218           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            69.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        69.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1218           pc/h/ln             

Free-flow speed, FFS                        69.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2226           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1001           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2226        1001                  vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                586         263                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2437        1091                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2437   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2437          4780            No                    

      Fi   F                                                                   

     v  = v - v            1346          4780            No                    

      FO   F   R                                                               

     v                     1091          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2437                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2437          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.630                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1225           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              342            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1225        342                   vph   

Peak-hour factor, PHF                  0.95        0.86                        

Peak 15-min volume, v15                322         99                    v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1341        404                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1341   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1745          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1341                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1745          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.272                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1397           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     360            v                   

Trucks and buses                            1              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.995                              

Driver population factor, fp                1.00                               

Flow rate, vp                               724            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               724            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           984            vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              146            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        984         146                   vph   

Peak-hour factor, PHF                  0.97        0.83                        

Peak 15-min volume, v15                254         44                    v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1035        176                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1035   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1035          4800            No                    

      Fi   F                                                                   

     v  = v - v            859           4800            No                    

      FO   F   R                                                               

     v                     176           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1035                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1035          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   4.2     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.444                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1397           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              738            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1397        738                   vph   

Peak-hour factor, PHF                  0.97        0.94                        

Peak 15-min volume, v15                360         196                   v     

Trucks and buses                       1           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1447        805                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1447   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1447          4500            No                    

      Fi   F                                                                   

     v  = v - v            642           4500            No                    

      FO   F   R                                                               

     v                     805           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1447                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1447          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.500                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           838            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              609            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        838         609                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                216         173                   v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          881         692                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  881    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1573          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 881                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1573          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.280                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           659            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              215            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        659         215                   vph   

Peak-hour factor, PHF                  0.95        0.88                        

Peak 15-min volume, v15                173         61                    v     

Trucks and buses                       1           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          697         249                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  697    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     946           4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 697                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                946           4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.321                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1447           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     381            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               525            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            58.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        58.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               525            pc/h/ln             

Free-flow speed, FFS                        58.0           mi/h                

Average passenger-car speed, S              60.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  8.8            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  58.0           mph                 

Volume on freeway                           1312           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              602            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1312        602                   vph   

Peak-hour factor, PHF                  0.95        0.90                        

Peak 15-min volume, v15                345         167                   v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1429        682                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1429   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1429          4560            No                    

      Fi   F                                                                   

     v  = v - v            747           4560            No                    

      FO   F   R                                                               

     v                     682           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1429                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1429          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.580                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           710            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              149            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        710         149                   vph   

Peak-hour factor, PHF                  0.94        0.83                        

Peak 15-min volume, v15                189         45                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          767         183                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  767    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     950           4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 767                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                950           4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   7.2     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.266                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday PM                                      

Freeway/Dir of Travel:        Route 140 Southbound                             

Weaving Location:             b/n Route 24 NB Ramps&Stevens                    

Analysis Year:                Existing 2012                                    

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  950         ft                     

Freeway free-flow speed, FFS                56          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1180    137     117     13   veh/h      

Peak hour factor, PHF                  0.95    0.89    0.95    0.89            

Peak 15-min volume, v15                311     38      31      4               

Trucks and buses                       7       2       7       2         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.966   0.990   0.966   0.990           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1286    155     127     15    pc/h      

                                                                               

Volume ratio, VR                               0.178                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        282         lc/h                    

Weaving lane changes, LCW                  498         lc/h                    

Non-weaving vehicle index, INW             247                                 

Non-weaving lane change, LCNW              205         lc/h                    

Total lane changes, LCALL                  703         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.178                               

Average weaving speed, SW                  49.8        mi/h                    



Average non-weaving speed, SNW             51.4        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   51.1        mi/h                    

Weaving segment density, D                 10.3        pc/mi/ln                

Level of service, LOS                      A                                   

Weaving segment v/c ratio                  0.265                               

Weaving segment flow rate, v               1583        pc/h                    

Weaving segment capacity, cW               5777        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            4314        950         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1993         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.265        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7A to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2302           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              721            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     405            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2302        721         405       vph   

Peak-hour factor, PHF                  0.97        0.95        0.92            

Peak 15-min volume, v15                593         190         110       v     

Trucks and buses                       3           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2409        778         460       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.664   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1861   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2409          7200            No                    

      Fi   F                                                                   

     v  = v - v            1631          7200            No                    

      FO   F   R                                                               

     v                     778           2100            No                    

      R                                                                        

     v  or v               548  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1861                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1861          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.433                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1986           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              53             vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     405            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1986        53          405       vph   

Peak-hour factor, PHF                  0.97        0.70        0.92            

Peak 15-min volume, v15                512         19          110       v     

Trucks and buses                       3           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2078        78          460       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    4075.63 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.747   Using Equation  6                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1572   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2078          7200            No                    

      Fi   F                                                                   

     v  = v - v            2000          7200            No                    

      FO   F   R                                                               

     v                     78            2100            No                    

      R                                                                        

     v  or v               506  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1572                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1572          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.370                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 North Exit 7A                           

Junction:               On Ramp to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2031           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              721            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     405            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2031        721         405       vph   

Peak-hour factor, PHF                  0.98        0.95        0.92            

Peak 15-min volume, v15                518         190         110       v     

Trucks and buses                       4           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2114        778         460       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    530.69  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.591   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1250   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2892          7200            No                    

      FO                                                                       

     v  or v               864  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1250                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2892          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.311                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2342           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              543            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     727            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1600           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2342        543         727       vph   

Peak-hour factor, PHF                  0.97        0.91        0.94            

Peak 15-min volume, v15                604         149         193       v     

Trucks and buses                       11          12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.948       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2547        633         797       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.667   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1910   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2547          7200            No                    

      Fi   F                                                                   

     v  = v - v            1914          7200            No                    

      FO   F   R                                                               

     v                     633           2100            No                    

      R                                                                        

     v  or v               637  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1910                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1910          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.355                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 South Exit 7B                           

Junction:               On Ramp to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1780           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              543            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     727            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1550           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1780        543         727       vph   

Peak-hour factor, PHF                  0.90        0.91        0.94            

Peak 15-min volume, v15                494         149         193       v     

Trucks and buses                       4           12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2017        633         797       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    873.70  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1210   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2650          7200            No                    

      FO                                                                       

     v  or v               807  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1210                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2650          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.274                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday PM                                      

Freeway/Dir of Travel:        Interstate 495                                   

Weaving Location:             b/n Exits 7B & 7A                                

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  2000        ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1475    596     324     131  veh/h      

Peak hour factor, PHF                  0.97    0.94    0.97    0.94            

Peak 15-min volume, v15                380     159     84      35              

Trucks and buses                       11      6       11      6         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.948   0.971   0.948   0.971           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1604    653     352     144   pc/h      

                                                                               

Volume ratio, VR                               0.365                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    0.7         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        1005        lc/h                    

Weaving lane changes, LCW                  1226        lc/h                    

Non-weaving vehicle index, INW             245                                 

Non-weaving lane change, LCNW              866         lc/h                    

Total lane changes, LCALL                  2092        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.234                               

Average weaving speed, SW                  59.6        mi/h                    



Average non-weaving speed, SNW             58.4        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   58.8        mi/h                    

Weaving segment density, D                 15.6        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.443                               

Weaving segment flow rate, v               2753        pc/h                    

Weaving segment capacity, cW               5892        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            6292        2000        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2072         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.443        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2752           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     709            v                   

Trucks and buses                            14             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.935                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1012           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1012           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  15.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2034           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     519            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1059           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1059           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday PM                                      

Freeway/Dir of Travel:        Route 24 Northbound                              

Weaving Location:             b/n Exits 7A & 14B                               

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  1350        ft                     

Freeway free-flow speed, FFS                70          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2400        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1644    378     337     77   veh/h      

Peak hour factor, PHF                  0.98    0.93    0.98    0.93            

Peak 15-min volume, v15                419     102     86      21              

Trucks and buses                       4       5       4       5         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.980   0.976   0.980   0.976           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1711    417     351     85    pc/h      

                                                                               

Volume ratio, VR                               0.300                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    0.7         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        768         lc/h                    

Weaving lane changes, LCW                  942         lc/h                    

Non-weaving vehicle index, INW             170                                 

Non-weaving lane change, LCNW              524         lc/h                    

Total lane changes, LCALL                  1466        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.241                               

Average weaving speed, SW                  59.3        mi/h                    



Average non-weaving speed, SNW             60.4        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   60.0        mi/h                    

Weaving segment density, D                 14.2        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.412                               

Weaving segment flow rate, v               2564        pc/h                    

Weaving segment capacity, cW               6106        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            5579        1350        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2400        2076         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.412        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3010           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     792            v                   

Trucks and buses                            21             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.905                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1167           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1167           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  18.0-          pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2323           veh/h               

Peak-hour factor, PHF                       0.90                               

Peak 15-min volume, v15                     645            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1316           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1316           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.8           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday PM                                      

Freeway/Dir of Travel:        Route 24 Southbound                              

Weaving Location:             b/n Exits 7B & 14 A                              

Analysis Year:                Existing Conditions 2012                         

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  1550        ft                     

Freeway free-flow speed, FFS                65          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2350        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1742    38      712     15   veh/h      

Peak hour factor, PHF                  0.95    0.74    0.95    0.74            

Peak 15-min volume, v15                458     13      187     5               

Trucks and buses                       21      5       21      5         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.905   0.976   0.905   0.976           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           2026    53      828     21    pc/h      

                                                                               

Volume ratio, VR                               0.301                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        881         lc/h                    

Weaving lane changes, LCW                  1180        lc/h                    

Non-weaving vehicle index, INW             635                                 

Non-weaving lane change, LCNW              684         lc/h                    

Total lane changes, LCALL                  1864        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.261                               

Average weaving speed, SW                  54.6        mi/h                    



Average non-weaving speed, SNW             54.0        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   54.2        mi/h                    

Weaving segment density, D                 18.0        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.478                               

Weaving segment flow rate, v               2928        pc/h                    

Weaving segment capacity, cW               5541        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            5593        1550        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2350        2041         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.478        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 14A to I-495 Southbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2034           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              53             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     455            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2034        53          455       vph   

Peak-hour factor, PHF                  0.98        0.70        0.93            

Peak 15-min volume, v15                519         19          122       v     

Trucks and buses                       4           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2117        78          501       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.703   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1512   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2117          7200            No                    

      Fi   F                                                                   

     v  = v - v            2039          7200            No                    

      FO   F   R                                                               

     v                     78            2000            No                    

      R                                                                        

     v  or v               605  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1512                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1512          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.435                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 North Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1581           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              405            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     721            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1581        405         721       vph   

Peak-hour factor, PHF                  0.97        0.92        0.95            

Peak 15-min volume, v15                407         110         190       v     

Trucks and buses                       3           9           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.957       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1654        460         778       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    235.80  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  992    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2114          7200            No                    

      FO                                                                       

     v  or v               662  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 992                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2114          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.282                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.4    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 North Exit 14A                                

Junction:               On Ramp to I-495 Southbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2071           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              53             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     455            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2071        53          455       vph   

Peak-hour factor, PHF                  0.96        0.70        0.93            

Peak 15-min volume, v15                539         19          122       v     

Trucks and buses                       3           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2190        78          501       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    202.15  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1305   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2268          7200            No                    

      FO                                                                       

     v  or v               885  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1305                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2268          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.291                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 14B to I-495 Northbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3010           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              556            vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     460            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3010        556         460       vph   

Peak-hour factor, PHF                  0.95        0.97        0.91            

Peak 15-min volume, v15                792         143         126       v     

Trucks and buses                       21          6           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.905       0.971       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3501        590         513       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    4808.64 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.645   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2469   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3501          7050            No                    

      Fi   F                                                                   

     v  = v - v            2911          7050            No                    

      FO   F   R                                                               

     v                     590           2100            No                    

      R                                                                        

     v  or v               1032 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2469                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2469          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.286                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 71.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 South Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1933           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              556            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     53             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1933        556         53        vph   

Peak-hour factor, PHF                  0.92        0.97        0.74            

Peak 15-min volume, v15                525         143         18        v     

Trucks and buses                       4           6           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.971       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2143        590         73        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1108.66 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.597   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1280   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2733          7200            No                    

      FO                                                                       

     v  or v               863  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1280                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2733          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.276                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Padelford On Ramp to Rt 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1228           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              222            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1228        222                   vph   

Peak-hour factor, PHF                  0.94        0.94                        

Peak 15-min volume, v15                327         59                    v     

Trucks and buses                       3           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1326        239                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1326   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1565          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1326                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1565          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.291                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Padelford On Ramp to Rt 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1473           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              43             vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1473        43                    vph   

Peak-hour factor, PHF                  0.95        0.77                        

Peak 15-min volume, v15                388         14                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1574        57                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1574   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1631          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1574                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1631          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.290                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1295           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              67             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1295        67                    vph   

Peak-hour factor, PHF                  0.96        0.70                        

Peak 15-min volume, v15                337         24                    v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1369        98                    pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1369   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1369          4800            No                    

      Fi   F                                                                   

     v  = v - v            1271          4800            No                    

      FO   F   R                                                               

     v                     98            2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1369                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1369          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   7.9     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.502                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1295           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     344            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               699            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               699            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  10.0           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Existing 2012                                          

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1787           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              314            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1787        314                   vph   

Peak-hour factor, PHF                  0.95        0.89                        

Peak 15-min volume, v15                470         88                    v     

Trucks and buses                       3           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1909        355                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1909   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1909          4800            No                    

      Fi   F                                                                   

     v  = v - v            1554          4800            No                    

      FO   F   R                                                               

     v                     355           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1909                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1909          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.525                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Existing Conditions 2012                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1516           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     399            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               810            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               810            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



 

 
HIGHWAY CAPACITY SOFTWARE REPORTS – NO ACTION 

  



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3913           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              264            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     605            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3913        264         605       vph   

Peak-hour factor, PHF                  0.94        0.89        0.95            

Peak 15-min volume, v15                1041        74          159       v     

Trucks and buses                       10          6           10        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.971       0.952           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4371        306         669       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.637   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2894   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4371          7200            No                    

      Fi   F                                                                   

     v  = v - v            4065          7200            No                    

      FO   F   R                                                               

     v                     306           2100            No                    

      R                                                                        

     v  or v               1477 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2894                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2894          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.391                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.6    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3913           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1041           v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1457           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1457           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.2           mi/h                

Number of lanes, N                          3                                  

Density, D                                  21.0           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:                                                                 

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4254           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1131           v                   

Trucks and buses                            9              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.957                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1576           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1576           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              68.4           mi/h                

Number of lanes, N                          3                                  

Density, D                                  23.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3251           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              476            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     314            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3251        476         314       vph   

Peak-hour factor, PHF                  0.91        0.83        0.91            

Peak 15-min volume, v15                893         143         86        v     

Trucks and buses                       8           12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.962       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3715        608         355       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.639   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2594   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3715          7200            No                    

      Fi   F                                                                   

     v  = v - v            3107          7200            No                    

      FO   F   R                                                               

     v                     608           2100            No                    

      R                                                                        

     v  or v               1121 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2594                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2594          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.418                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.8    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:                                                                 

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3109           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     827            v                   

Trucks and buses                            16             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.926                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1191           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1191           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.0           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:                                                                 

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3251           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     893            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1238           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1238           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 138 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3649           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              605            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     264            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3649        605         264       vph   

Peak-hour factor, PHF                  0.94        0.95        0.89            

Peak 15-min volume, v15                970         159         74        v     

Trucks and buses                       10          10          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.952       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4076        669         306       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1410.83 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.605   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2468   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4745          7200            No                    

      FO                                                                       

     v  or v               1608 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2468                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4745          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.321                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 66.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 138 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2775           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              333            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     476            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2775        333         476       vph   

Peak-hour factor, PHF                  0.91        0.91        0.83            

Peak 15-min volume, v15                762         91          143       v     

Trucks and buses                       8           6           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.962       0.971       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3171        377         608       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1394.07 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.604   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1916   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3548          7200            No                    

      FO                                                                       

     v  or v               1255 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1916                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3548          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.265                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2171           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              224            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2171        224                   vph   

Peak-hour factor, PHF                  0.91        0.88                        

Peak 15-min volume, v15                596         64                    v     

Trucks and buses                       7           6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2469        262                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2469   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2469          4800            No                    

      Fi   F                                                                   

     v  = v - v            2207          4800            No                    

      FO   F   R                                                               

     v                     262           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2469                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2469          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.387                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.2    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2171           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     596            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1235           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1235           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2618           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     675            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1390           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1390           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.6           mi/h                

Number of lanes, N                          2                                  

Density, D                                  20.0           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1338           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              298            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1338        298                   vph   

Peak-hour factor, PHF                  0.90        0.88                        

Peak 15-min volume, v15                372         85                    v     

Trucks and buses                       6           19                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.913                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1531        371                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1531   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1531          4800            No                    

      Fi   F                                                                   

     v  = v - v            1160          4800            No                    

      FO   F   R                                                               

     v                     371           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1531                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1531          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   8.0     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.331                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.7    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:                                                                 

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1207           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     328            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               676            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               676            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  9.7            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1338           veh/h               

Peak-hour factor, PHF                       0.90                               

Peak 15-min volume, v15                     372            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               766            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               766            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  10.9           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 105 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1947           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              670            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1947        670                   vph   

Peak-hour factor, PHF                  0.91        0.90                        

Peak 15-min volume, v15                535         186                   v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2214        770                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2214   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2984          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2214                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2984          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.341                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 105 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1039           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              168            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1039        168                   vph   

Peak-hour factor, PHF                  0.90        0.77                        

Peak 15-min volume, v15                289         55                    v     

Trucks and buses                       6           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1189        226                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1189   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1415          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1189                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1415          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   10.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.280                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 5 to Route 18                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2618           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              289            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2618        289                   vph   

Peak-hour factor, PHF                  0.97        0.83                        

Peak 15-min volume, v15                675         87                    v     

Trucks and buses                       6           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2780        366                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2780   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2780          4800            No                    

      Fi   F                                                                   

     v  = v - v            2414          4800            No                    

      FO   F   R                                                               

     v                     366           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2780                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2780          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.331                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2643           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              333            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2643        333                   vph   

Peak-hour factor, PHF                  0.93        0.83                        

Peak 15-min volume, v15                710         100                   v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2941        423                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2941   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2941          4800            No                    

      Fi   F                                                                   

     v  = v - v            2518          4800            No                    

      FO   F   R                                                               

     v                     423           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2941                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2941          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.466                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      I-495 Northbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3141           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     844            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1748           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1748           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              66.5           mi/h                

Number of lanes, N                          2                                  

Density, D                                  26.3           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         11/15/2012                                             

Analysis time period:   Dec 2012                                               

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2089           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              739            vph                 

Length of first accel/decel lane            1100           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2089        739                   vph   

Peak-hour factor, PHF                  0.94        0.88                        

Peak 15-min volume, v15                556         210                   v     

Trucks and buses                       6           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2289        886                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2289   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2289          4800            No                    

      Fi   F                                                                   

     v  = v - v            1403          4800            No                    

      FO   F   R                                                               

     v                     886           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2289                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2289          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.508                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.8    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:                                                                 

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2089           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     556            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1145           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1145           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 6 & 5                                  
Analysis Year:                No Action 2012                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  300         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1067    167     283     46   veh/h      
Peak hour factor, PHF                  0.94    0.84    0.94    0.84            
Peak 15-min volume, v15                284     50      75      14              
Trucks and buses                       6       8       6       8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.971   0.962   0.971   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1169    207     310     57    pc/h      
                                                                               
Volume ratio, VR                               0.297                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        517         lc/h                    
Weaving lane changes, LCW                  517         lc/h                    
Non-weaving vehicle index, INW             74                                  
Non-weaving lane change, LCNW              30          lc/h                    
Total lane changes, LCALL                  547         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.363                               
Average weaving speed, SW                  55.4        mi/h                    



Average non-weaving speed, SNW             62.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   59.9        mi/h                    
Weaving segment density, D                 14.5        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.436                               
Weaving segment flow rate, v               1743        pc/h                    
Weaving segment capacity, cW               3882        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5548        300         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        1999         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.436        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2329           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              314            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2329        314                   vph   

Peak-hour factor, PHF                  0.97        0.84                        

Peak 15-min volume, v15                600         93                    v     

Trucks and buses                       6           9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2473        391                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2473   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2864          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2473                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2864          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.321                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               RT 18 On Ramp to I-495 SB                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1234           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              104            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1234        104                   vph   

Peak-hour factor, PHF                  0.90        0.77                        

Peak 15-min volume, v15                343         34                    v     

Trucks and buses                       6           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1412        142                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1412   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1554          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1412                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1554          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.273                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 44 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2310           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              831            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2310        831                   vph   

Peak-hour factor, PHF                  0.93        0.90                        

Peak 15-min volume, v15                621         231                   v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2571        974                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2571   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3545          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2571                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3545          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.375                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.5    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 13A & 13B                              
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3204    347     205     22   veh/h      
Peak hour factor, PHF                  0.92    0.91    0.92    0.91            
Peak 15-min volume, v15                871     95      56      6               
Trucks and buses                       13      4       13      4         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.939   0.980   0.939   0.980           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3709    389     237     25    pc/h      
                                                                               
Volume ratio, VR                               0.144                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        626         lc/h                    
Weaving lane changes, LCW                  756         lc/h                    
Non-weaving vehicle index, INW             1120                                
Non-weaving lane change, LCNW              1197        lc/h                    
Total lane changes, LCALL                  1953        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.278                               
Average weaving speed, SW                  58.0        mi/h                    



Average non-weaving speed, SNW             55.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   55.4        mi/h                    
Weaving segment density, D                 39.3        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.986                               
Weaving segment flow rate, v               4360        pc/h                    
Weaving segment capacity, cW               4152        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            3968        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2211         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.986        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 13B & 13A                              
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  600         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1667    202     443     54   veh/h      
Peak hour factor, PHF                  0.96    0.90    0.96    0.90            
Peak 15-min volume, v15                434     56      115     15              
Trucks and buses                       7       11      7       11        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.948   0.966   0.948           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1797    237     478     63    pc/h      
                                                                               
Volume ratio, VR                               0.278                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        715         lc/h                    
Weaving lane changes, LCW                  780         lc/h                    
Non-weaving vehicle index, INW             223                                 
Non-weaving lane change, LCNW              323         lc/h                    
Total lane changes, LCALL                  1103        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.365                               
Average weaving speed, SW                  55.3        mi/h                    



Average non-weaving speed, SNW             58.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   57.7        mi/h                    
Weaving segment density, D                 22.3        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.632                               
Weaving segment flow rate, v               2575        pc/h                    
Weaving segment capacity, cW               3936        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5346        600         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2037         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.632        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 EB                                      
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  700         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              735     368     245     123  veh/h      
Peak hour factor, PHF                  0.93    0.83    0.93    0.83            
Peak 15-min volume, v15                198     111     66      37              
Trucks and buses                       4       8       4       8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.962   0.980   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           806     461     269     154   pc/h      
                                                                               
Volume ratio, VR                               0.432                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        730         lc/h                    
Weaving lane changes, LCW                  805         lc/h                    
Non-weaving vehicle index, INW             134                                 
Non-weaving lane change, LCNW              192         lc/h                    
Total lane changes, LCALL                  997         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.299                               
Average weaving speed, SW                  30.4        mi/h                    



Average non-weaving speed, SNW             25.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   27.5        mi/h                    
Weaving segment density, D                 30.7        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.479                               
Weaving segment flow rate, v               1690        pc/h                    
Weaving segment capacity, cW               3461        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7042        700         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1765         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.479        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 WB                                      
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  575         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              168     119     153     105  veh/h      
Peak hour factor, PHF                  0.88    0.68    0.88    0.68            
Peak 15-min volume, v15                48      44      43      39              
Trucks and buses                       6       4       6       4         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.971   0.980   0.971   0.980           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           197     179     179     158   pc/h      
                                                                               
Volume ratio, VR                               0.502                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        358         lc/h                    
Weaving lane changes, LCW                  420         lc/h                    
Non-weaving vehicle index, INW             41                                  
Non-weaving lane change, LCNW              0           lc/h                    
Total lane changes, LCALL                  420         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.176                               
Average weaving speed, SW                  32.0        mi/h                    



Average non-weaving speed, SNW             30.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   31.3        mi/h                    
Weaving segment density, D                 11.4        pc/mi/ln                
Level of service, LOS                      A                                   
Weaving segment v/c ratio                  0.211                               
Weaving segment flow rate, v               713         pc/h                    
Weaving segment capacity, cW               3287        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7851        575         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1693         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.211        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Rt 44 On Ramp to Route 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3554           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              425            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3554        425                   vph   

Peak-hour factor, PHF                  0.95        0.85                        

Peak 15-min volume, v15                935         125                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3872        512                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3872   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4384          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3872                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4384          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  E               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.598                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Rt 44 On Ramp to Route 24 SB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1875           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              113            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1875        113                   vph   

Peak-hour factor, PHF                  0.92        0.85                        

Peak 15-min volume, v15                510         33                    v     

Trucks and buses                       14          2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.935       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2181        134                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2181   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2315          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2181                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2315          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.315                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 13A to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3948           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              539            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3948        539                   vph   

Peak-hour factor, PHF                  0.92        0.95                        

Peak 15-min volume, v15                1073        142                   v     

Trucks and buses                       13          6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.939       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4570        584                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4570   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4570          4800            No                    

      Fi   F                                                                   

     v  = v - v            3986          4800            No                    

      FO   F   R                                                               

     v                     584           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4570                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4570          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence E                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.611                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 13B to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2418           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              309            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2418        309                   vph   

Peak-hour factor, PHF                  0.96        0.96                        

Peak 15-min volume, v15                630         80                    v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2607        330                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2607   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2607          4800            No                    

      Fi   F                                                                   

     v  = v - v            2277          4800            No                    

      FO   F   R                                                               

     v                     330           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2607                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2607          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.458                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Highland On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           1228           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              226            vph                 

Length of first accel/decel lane            175            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1228        226                   vph   

Peak-hour factor, PHF                  0.91        0.74                        

Peak 15-min volume, v15                337         76                    v     

Trucks and buses                       7           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1397        310                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1397   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1707          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1397                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1707          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.329                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1228           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     337            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               698            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               698            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  10.7           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24/79 Northbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2588           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     688            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1432           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1432           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  22.0           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24/79 Southbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2172           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     554            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1164           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1164           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 6 to Highland                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1287           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              270            vph                 

Length of first accel/decel lane            300            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1287        270                   vph   

Peak-hour factor, PHF                  0.98        0.85                        

Peak 15-min volume, v15                328         79                    v     

Trucks and buses                       10          3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1379        322                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1379   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1379          4800            No                    

      Fi   F                                                                   

     v  = v - v            1057          4800            No                    

      FO   F   R                                                               

     v                     322           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1379                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1379          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.197                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1017           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     259            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               545            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               545            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.8            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1017           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     259            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               545            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               545            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.8            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Route 79 On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           1454           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     65.0           mph                 

Volume on ramp                              1134           vph                 

Length of first accel/decel lane            270            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1454        1134                  vph   

Peak-hour factor, PHF                  0.91        0.94                        

Peak 15-min volume, v15                399         302                   v     

Trucks and buses                       7           8                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.962                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1654        1255                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1654   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2909          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1654                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2909          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.373                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 79 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1134           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     302            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               627            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               627            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  9.6            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 79 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   885            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     243            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               503            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               503            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.2            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4893           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     1261           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1740           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1740           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              63.4           mi/h                

Number of lanes, N                          3                                  

Density, D                                  27.5           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2713           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     729            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1006           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1006           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           5044           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              694            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     544            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        5044        694         544       vph   

Peak-hour factor, PHF                  0.97        0.91        0.95            

Peak 15-min volume, v15                1300        191         143       v     

Trucks and buses                       9           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.957       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5434        789         587       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.588   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3520   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5434          7050            No                    

      Fi   F                                                                   

     v  = v - v            4645          7050            No                    

      FO   F   R                                                               

     v                     789           2100            No                    

      R                                                                        

     v  or v               1914 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3520                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3520          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.304                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               RT 104 On Ramp to Route 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           4350           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              544            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     694            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4350        544         694       vph   

Peak-hour factor, PHF                  0.97        0.95        0.91            

Peak 15-min volume, v15                1121        143         191       v     

Trucks and buses                       9           5           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.957       0.976       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4686        587         789       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1106.82 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2791   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     5273          7050            No                    

      FO                                                                       

     v  or v               1895 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2791                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5273          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.383                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 60.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2713           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              214            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     738            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2713        214         738       vph   

Peak-hour factor, PHF                  0.93        0.97        0.88            

Peak 15-min volume, v15                729         55          210       v     

Trucks and buses                       7           8           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.962       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3019        229         868       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.674   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2109   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3019          7200            No                    

      Fi   F                                                                   

     v  = v - v            2790          7200            No                    

      FO   F   R                                                               

     v                     229           2100            No                    

      R                                                                        

     v  or v               910  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2109                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2109          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.254                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 66.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               RT 104 On Ramp to Route 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2498           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              738            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     214            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2498        738         214       vph   

Peak-hour factor, PHF                  0.93        0.88        0.97            

Peak 15-min volume, v15                672         210         55        v     

Trucks and buses                       7           7           8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.966       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2780        868         229       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    541.87  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.599   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1664   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3648          7200            No                    

      FO                                                                       

     v  or v               1116 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1664                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3648          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.318                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2750           veh/h               

Peak-hour factor, PHF                       0.89                               

Peak 15-min volume, v15                     772            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1630           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1630           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              67.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  24.0           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2750           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              337            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2750        337                   vph   

Peak-hour factor, PHF                  0.89        0.89                        

Peak 15-min volume, v15                772         95                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3260        388                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3260   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3260          4800            No                    

      Fi   F                                                                   

     v  = v - v            2872          4800            No                    

      FO   F   R                                                               

     v                     388           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3260                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3260          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.554                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2883           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     46.0           mph                 

Volume on ramp                              133            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2883        133                   vph   

Peak-hour factor, PHF                  0.89        0.98                        

Peak 15-min volume, v15                810         34                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3417        139                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3417   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3417          4800            No                    

      Fi   F                                                                   

     v  = v - v            3278          4800            No                    

      FO   F   R                                                               

     v                     139           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3417                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3417          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.298                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2413           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              1509           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2413        1509                  vph   

Peak-hour factor, PHF                  0.89        0.97                        

Peak 15-min volume, v15                678         389                   v     

Trucks and buses                       11          10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2860        1633                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2860   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4493          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2860                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4493          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.583                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1991           veh/h               

Peak-hour factor, PHF                       0.86                               

Peak 15-min volume, v15                     579            v                   

Trucks and buses                            12             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1227           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1227           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           1991           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              916            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1991        916                   vph   

Peak-hour factor, PHF                  0.86        0.90                        

Peak 15-min volume, v15                579         254                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2454        1064                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2454   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2454          4760            No                    

      Fi   F                                                                   

     v  = v - v            1390          4760            No                    

      FO   F   R                                                               

     v                     1064          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2454                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2454          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.654                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1075           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              309            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1075        309                   vph   

Peak-hour factor, PHF                  0.89        0.82                        

Peak 15-min volume, v15                302         94                    v     

Trucks and buses                       9           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.957       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1262        386                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1262   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1648          4780            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1262                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1648          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.270                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1827           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     491            v                   

Trucks and buses                            2              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.990                              

Driver population factor, fp                1.00                               

Flow rate, vp                               992            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               992            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.0+          pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1705           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              152            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1705        152                   vph   

Peak-hour factor, PHF                  0.92        0.83                        

Peak 15-min volume, v15                463         46                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1927        184                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1927   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1927          4780            No                    

      Fi   F                                                                   

     v  = v - v            1743          4780            No                    

      FO   F   R                                                               

     v                     184           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1927                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1927          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.445                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1827           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              1237           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1827        1237                  vph   

Peak-hour factor, PHF                  0.93        0.97                        

Peak 15-min volume, v15                491         319                   v     

Trucks and buses                       2           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1984        1301                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1984   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1984          4500            No                    

      Fi   F                                                                   

     v  = v - v            683           4500            No                    

      FO   F   R                                                               

     v                     1301          2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1984                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1984          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.545                        

                                              S                                

Space mean speed in ramp influence area,     S  = 47.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 47.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1553           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              226            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1553        226                   vph   

Peak-hour factor, PHF                  0.93        0.75                        

Peak 15-min volume, v15                417         75                    v     

Trucks and buses                       2           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1687        304                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1687   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1991          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1687                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1991          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.290                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           590            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     28.0           mph                 

Volume on ramp                              337            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        590         337                   vph   

Peak-hour factor, PHF                  0.93        0.89                        

Peak 15-min volume, v15                159         95                    v     

Trucks and buses                       2           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          641         388                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  641    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1029          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 641                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1029          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.322                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1196           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     311            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               430            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            56.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        56.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               430            pc/h/ln             

Free-flow speed, FFS                        56.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  7.8            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  56.0           mph                 

Volume on freeway                           1073           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              228            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1073        228                   vph   

Peak-hour factor, PHF                  0.75        0.96                        

Peak 15-min volume, v15                358         59                    v     

Trucks and buses                       7           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1481        249                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1481   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1481          4520            No                    

      Fi   F                                                                   

     v  = v - v            1232          4520            No                    

      FO   F   R                                                               

     v                     249           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1481                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1481          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.450                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           892            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              53             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        892         53                    vph   

Peak-hour factor, PHF                  0.89        0.83                        

Peak 15-min volume, v15                251         16                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1042        66                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1042   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1108          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1042                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1108          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   8.4     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.268                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              958     120     106     13   veh/h      
Peak hour factor, PHF                  0.96    0.98    0.96    0.98            
Peak 15-min volume, v15                249     31      28      3               
Trucks and buses                       7       5       7       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.976   0.966   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1033    126     114     14    pc/h      
                                                                               
Volume ratio, VR                               0.186                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        240         lc/h                    
Weaving lane changes, LCW                  456         lc/h                    
Non-weaving vehicle index, INW             199                                 
Non-weaving lane change, LCNW              153         lc/h                    
Total lane changes, LCALL                  609         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.159                               
Average weaving speed, SW                  50.4        mi/h                    



Average non-weaving speed, SNW             52.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   51.9        mi/h                    
Weaving segment density, D                 8.3         pc/mi/ln                
Level of service, LOS                      A                                   
Weaving segment v/c ratio                  0.216                               
Weaving segment flow rate, v               1287        pc/h                    
Weaving segment capacity, cW               5757        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4398        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1986         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.216        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7A to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3141           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              1304           vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     1023           vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3141        1304        1023      vph   

Peak-hour factor, PHF                  0.93        0.88        0.95            

Peak 15-min volume, v15                844         370         269       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3496        1549        1141      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.601   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2720   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3496          7200            No                    

      Fi   F                                                                   

     v  = v - v            1947          7200            No                    

      FO   F   R                                                               

     v                     1549          2100            No                    

      R                                                                        

     v  or v               776  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2720                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2720          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.502                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2861           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              47             vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     1023           vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2861        47          1023      vph   

Peak-hour factor, PHF                  0.93        0.69        0.95            

Peak 15-min volume, v15                769         17          269       v     

Trucks and buses                       7           13          12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.939       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3184        73          1141      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    8227.34 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.677   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2179   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3184          7200            No                    

      Fi   F                                                                   

     v  = v - v            3111          7200            No                    

      FO   F   R                                                               

     v                     73            2100            No                    

      R                                                                        

     v  or v               1005 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2179                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2179          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.370                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 North Exit 7A                           

Junction:               On Ramp to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3740           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              1304           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     1023           vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3740        1304        1023      vph   

Peak-hour factor, PHF                  0.95        0.88        0.95            

Peak 15-min volume, v15                984         370         269       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4075        1549        1141      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1115.34 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.591   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2410   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     5624          7200            No                    

      FO                                                                       

     v  or v               1665 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2410                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5624          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.485                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 65.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3109           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              833            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     599            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1600           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3109        833         599       vph   

Peak-hour factor, PHF                  0.94        0.98        0.95            

Peak 15-min volume, v15                827         212         158       v     

Trucks and buses                       16          12          8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.926       0.943       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3572        901         656       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.629   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2582   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3572          7200            No                    

      Fi   F                                                                   

     v  = v - v            2671          7200            No                    

      FO   F   R                                                               

     v                     901           2100            No                    

      R                                                                        

     v  or v               990  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2582                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2582          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.379                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 South Exit 7B                           

Junction:               On Ramp to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1585           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              833            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     599            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1550           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1585        833         599       vph   

Peak-hour factor, PHF                  0.96        0.98        0.95            

Peak 15-min volume, v15                413         212         158       v     

Trucks and buses                       7           12          8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.943       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1709        901         656       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    865.14  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1025   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2610          7200            No                    

      FO                                                                       

     v  or v               684  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1025                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2610          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.276                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.0    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 7B & 7A                                
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2000        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1570    413     705     186  veh/h      
Peak hour factor, PHF                  0.94    0.95    0.94    0.95            
Peak 15-min volume, v15                418     109     188     49              
Trucks and buses                       16      8       16      8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.926   0.962   0.926   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1804    452     810     204   pc/h      
                                                                               
Volume ratio, VR                               0.386                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1262        lc/h                    
Weaving lane changes, LCW                  1483        lc/h                    
Non-weaving vehicle index, INW             281                                 
Non-weaving lane change, LCNW              920         lc/h                    
Total lane changes, LCALL                  2403        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.261                               
Average weaving speed, SW                  58.6        mi/h                    



Average non-weaving speed, SNW             55.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   56.8        mi/h                    
Weaving segment density, D                 19.2        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.531                               
Weaving segment flow rate, v               3270        pc/h                    
Weaving segment capacity, cW               5706        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6524        2000        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2054         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.531        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   5044           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     1300           v                   

Trucks and buses                            9              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.957                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1811           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1811           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              62.6           mi/h                

Number of lanes, N                          3                                  

Density, D                                  28.9           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3979           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     1047           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2168           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2168           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              59.1           mi/h                

Number of lanes, N                          2                                  

Density, D                                  36.7           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               11/15/2012                                       
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 7A & 14B                               
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1350        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3029    711     834     189  veh/h      
Peak hour factor, PHF                  0.95    0.90    0.95    0.90            
Peak 15-min volume, v15                797     198     219     53              
Trucks and buses                       7       12      7       12        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.943   0.966   0.943           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3300    837     909     223   pc/h      
                                                                               
Volume ratio, VR                               0.331                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1746        lc/h                    
Weaving lane changes, LCW                  1920        lc/h                    
Non-weaving vehicle index, INW             333                                 
Non-weaving lane change, LCNW              880         lc/h                    
Total lane changes, LCALL                  2800        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.402                               
Average weaving speed, SW                  54.2        mi/h                    



Average non-weaving speed, SNW             49.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   50.6        mi/h                    
Weaving segment density, D                 34.7        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.857                               
Weaving segment flow rate, v               5269        pc/h                    
Weaving segment capacity, cW               5942        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5923        1350        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2050         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.857        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3236           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     843            v                   

Trucks and buses                            16             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.926                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1214           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1214           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  18.7           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2418           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     630            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1303           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1303           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.6           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 7B & 14 A                              
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1550        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2350        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1551    34      589     13   veh/h      
Peak hour factor, PHF                  0.96    0.69    0.96    0.69            
Peak 15-min volume, v15                404     12      153     5               
Trucks and buses                       16      13      16      13        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.926   0.939   0.926   0.939           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1745    52      663     20    pc/h      
                                                                               
Volume ratio, VR                               0.288                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        715         lc/h                    
Weaving lane changes, LCW                  1014        lc/h                    
Non-weaving vehicle index, INW             547                                 
Non-weaving lane change, LCNW              626         lc/h                    
Total lane changes, LCALL                  1640        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.236                               
Average weaving speed, SW                  55.4        mi/h                    



Average non-weaving speed, SNW             55.9        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   55.8        mi/h                    
Weaving segment density, D                 14.8        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.403                               
Weaving segment flow rate, v               2480        pc/h                    
Weaving segment capacity, cW               5697        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5459        1550        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2350        2051         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.403        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 14A to I-495 Southbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3978           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              116            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     900            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3978        116         900       vph   

Peak-hour factor, PHF                  0.95        0.78        0.90            

Peak 15-min volume, v15                1047        37          250       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4334        155         1060      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.645   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2848   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4334          7200            No                    

      Fi   F                                                                   

     v  = v - v            4179          7200            No                    

      FO   F   R                                                               

     v                     155           2000            No                    

      R                                                                        

     v  or v               1486 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2848                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2848          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.442                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 North Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1838           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              1023           vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     1304           vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1838        1023        1304      vph   

Peak-hour factor, PHF                  0.93        0.95        0.88            

Peak 15-min volume, v15                494         269         370       v     

Trucks and buses                       7           12          9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.943       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2046        1141        1549      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    465.42  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1227   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3187          7200            No                    

      FO                                                                       

     v  or v               819  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1227                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3187          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.307                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 North Exit 14A                                

Junction:               On Ramp to I-495 Southbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1974           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              116            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     900            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1974        116         900       vph   

Peak-hour factor, PHF                  0.94        0.78        0.90            

Peak 15-min volume, v15                525         37          250       v     

Trucks and buses                       6           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.971       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2163        155         1060      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    212.85  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1288   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2318          7200            No                    

      FO                                                                       

     v  or v               875  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1288                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2318          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.292                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 14B to I-495 Northbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3236           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              1099           vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     738            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3236        1099        738       vph   

Peak-hour factor, PHF                  0.96        0.91        0.88            

Peak 15-min volume, v15                843         302         210       v     

Trucks and buses                       16          12          7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.926       0.943       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3641        1280        868       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    15105.37 Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.610   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2720   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3641          7050            No                    

      Fi   F                                                                   

     v  = v - v            2361          7050            No                    

      FO   F   R                                                               

     v                     1280          2100            No                    

      R                                                                        

     v  or v               921  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2720                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2720          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.348                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 71.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 South Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2814           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              1099           vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     47             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2814        1099        47        vph   

Peak-hour factor, PHF                  0.94        0.91        0.69            

Peak 15-min volume, v15                748         302         17        v     

Trucks and buses                       10          12          13        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.943       0.939           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3143        1280        73        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1470.32 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.597   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1877   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4423          7200            No                    

      FO                                                                       

     v  or v               1266 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1877                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4423          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.343                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Padelford On Ramp to Rt 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2246           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              454            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2246        454                   vph   

Peak-hour factor, PHF                  0.88        0.83                        

Peak 15-min volume, v15                638         137                   v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2642        558                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2642   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3200          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2642                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3200          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.368                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Padelford On Ramp to Rt 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1270           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              118            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1270        118                   vph   

Peak-hour factor, PHF                  0.88        0.87                        

Peak 15-min volume, v15                361         34                    v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1494        143                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1494   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1637          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1494                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1637          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.290                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2330           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              84             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2330        84                    vph   

Peak-hour factor, PHF                  0.88        0.68                        

Peak 15-min volume, v15                662         31                    v     

Trucks and buses                       7           14                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.935                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2740        132                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2740   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2740          4800            No                    

      Fi   F                                                                   

     v  = v - v            2608          4800            No                    

      FO   F   R                                                               

     v                     132           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2740                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2740          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.505                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2330           veh/h               

Peak-hour factor, PHF                       0.88                               

Peak 15-min volume, v15                     662            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1370           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1370           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.7           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1425           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              155            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1425        155                   vph   

Peak-hour factor, PHF                  0.88        0.79                        

Peak 15-min volume, v15                405         49                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1676        198                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1676   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1676          4800            No                    

      Fi   F                                                                   

     v  = v - v            1478          4800            No                    

      FO   F   R                                                               

     v                     198           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1676                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1676          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.511                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.7    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1388           veh/h               

Peak-hour factor, PHF                       0.88                               

Peak 15-min volume, v15                     394            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               816            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               816            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3365           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              355            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     530            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3365        355         530       vph   

Peak-hour factor, PHF                  0.94        0.89        0.95            

Peak 15-min volume, v15                895         100         139       v     

Trucks and buses                       10          6           10        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.971       0.952           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3759        411         586       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.647   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2578   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3759          7200            No                    

      Fi   F                                                                   

     v  = v - v            3348          7200            No                    

      FO   F   R                                                               

     v                     411           2100            No                    

      R                                                                        

     v  or v               1181 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2578                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2578          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.400                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:                                                                 

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3365           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     858            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1202           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1202           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:                                                                 

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3542           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     913            v                   

Trucks and buses                            9              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.957                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1272           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1272           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          3                                  

Density, D                                  18.2           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4694           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              728            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     355            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4694        728         355       vph   

Peak-hour factor, PHF                  0.96        0.92        0.92            

Peak 15-min volume, v15                1222        198         96        v     

Trucks and buses                       8           12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.962       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5085        839         397       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.594   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3362   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5085          7200            No                    

      Fi   F                                                                   

     v  = v - v            4246          7200            No                    

      FO   F   R                                                               

     v                     839           2100            No                    

      R                                                                        

     v  or v               1723 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3362                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3362          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.439                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.4    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:                                                                 

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4356           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     1123           v                   

Trucks and buses                            16             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.926                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1617           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1617           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              68.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  23.8           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:                                                                 

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4694           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     1222           v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1695           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1695           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              67.2           mi/h                

Number of lanes, N                          3                                  

Density, D                                  25.2           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 138 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3011           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              530            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     355            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3011        530         355       vph   

Peak-hour factor, PHF                  0.98        0.82        0.89            

Peak 15-min volume, v15                768         162         100       v     

Trucks and buses                       10          10          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.952       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3226        679         411       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1231.07 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.605   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1953   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3905          7200            No                    

      FO                                                                       

     v  or v               1273 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1953                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3905          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.285                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 138 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4001           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              355            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     728            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4001        355         728       vph   

Peak-hour factor, PHF                  0.96        0.92        0.92            

Peak 15-min volume, v15                1042        96          198       v     

Trucks and buses                       8           6           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.962       0.971       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4334        397         839       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1647.23 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.604   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2618   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4731          7200            No                    

      FO                                                                       

     v  or v               1716 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2618                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4731          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.306                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 65.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1672           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              216            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1672        216                   vph   

Peak-hour factor, PHF                  0.98        0.92                        

Peak 15-min volume, v15                427         59                    v     

Trucks and buses                       7           6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1766        242                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1766   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1766          4800            No                    

      Fi   F                                                                   

     v  = v - v            1524          4800            No                    

      FO   F   R                                                               

     v                     242           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1766                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1766          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.385                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.2    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1672           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     427            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               883            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               883            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weeday PM                                              

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1757           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     462            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               952            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               952            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3276           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              504            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3276        504                   vph   

Peak-hour factor, PHF                  0.98        0.86                        

Peak 15-min volume, v15                836         147                   v     

Trucks and buses                       6           19                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.913                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3443        642                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3443   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3443          4800            No                    

      Fi   F                                                                   

     v  = v - v            2801          4800            No                    

      FO   F   R                                                               

     v                     642           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3443                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3443          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.356                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3047           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     785            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1618           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1618           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              68.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  23.8           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3276           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     836            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1722           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1722           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              66.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  25.8           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 105 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1455           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              300            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1455        300                   vph   

Peak-hour factor, PHF                  0.98        0.91                        

Peak 15-min volume, v15                371         82                    v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1537        341                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1537   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1878          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1537                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1878          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.290                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 105 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2772           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              275            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2772        275                   vph   

Peak-hour factor, PHF                  0.98        0.77                        

Peak 15-min volume, v15                707         89                    v     

Trucks and buses                       6           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2913        370                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2913   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3283          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2913                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3283          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.368                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 5 to Route 18                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1757           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              162            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1757        162                   vph   

Peak-hour factor, PHF                  0.95        0.87                        

Peak 15-min volume, v15                462         47                    v     

Trucks and buses                       6           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1905        196                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1905   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1905          4800            No                    

      Fi   F                                                                   

     v  = v - v            1709          4800            No                    

      FO   F   R                                                               

     v                     196           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1905                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1905          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.316                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1824           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              210            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1824        210                   vph   

Peak-hour factor, PHF                  0.92        0.77                        

Peak 15-min volume, v15                496         68                    v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2052        288                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2052   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2052          4800            No                    

      Fi   F                                                                   

     v  = v - v            1764          4800            No                    

      FO   F   R                                                               

     v                     288           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2052                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2052          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.454                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         11/15/2012                                             

Analysis Time Period:   Dec 2012                                               

Freeway/Direction:      I-495 Northbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2322           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     631            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1306           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1306           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.7           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         11/15/2012                                             

Analysis time period:   Dec 2012                                               

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4144           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              713            vph                 

Length of first accel/decel lane            1100           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4144        713                   vph   

Peak-hour factor, PHF                  0.98        0.88                        

Peak 15-min volume, v15                1057        203                   v     

Trucks and buses                       6           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4355        855                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4355   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4355          4800            No                    

      Fi   F                                                                   

     v  = v - v            3500          4800            No                    

      FO   F   R                                                               

     v                     855           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4355                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4355          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.505                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4144           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     1057           v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2178           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2178           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              58.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  37.0           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 6 & 5                                  
Analysis Year:                No Action 2012                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  300         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2778    321     652     75   veh/h      
Peak hour factor, PHF                  0.98    0.90    0.98    0.90            
Peak 15-min volume, v15                709     89      166     21              
Trucks and buses                       6       8       6       8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.971   0.962   0.971   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2920    371     685     87    pc/h      
                                                                               
Volume ratio, VR                               0.260                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    
Average weaving speed, SW                              mi/h                    



Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.002                               
Weaving segment flow rate, v               4063        pc/h                    
Weaving segment capacity, cW               3938        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5158        300         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2028         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.002        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         11/15/2012                                             

Analysis time period:   Dec 2012                                               

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1595           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              229            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1595        229                   vph   

Peak-hour factor, PHF                  0.95        0.93                        

Peak 15-min volume, v15                420         62                    v     

Trucks and buses                       6           9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1729        257                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1729   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1986          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1729                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1986          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.281                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               RT 18 On Ramp to I-495 SB                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3084           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              192            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3084        192                   vph   

Peak-hour factor, PHF                  0.98        0.92                        

Peak 15-min volume, v15                787         52                    v     

Trucks and buses                       6           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3241        219                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3241   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3460          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3241                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3460          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.379                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 44 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1614           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              708            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1614        708                   vph   

Peak-hour factor, PHF                  0.92        0.95                        

Peak 15-min volume, v15                439         186                   v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1816        786                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1816   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2602          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1816                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2602          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 13A & 13B                              
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2077    304     205     30   veh/h      
Peak hour factor, PHF                  0.92    0.84    0.92    0.84            
Peak 15-min volume, v15                564     90      56      9               
Trucks and buses                       13      4       13      4         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.939   0.980   0.939   0.980           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2404    369     237     36    pc/h      
                                                                               
Volume ratio, VR                               0.199                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        606         lc/h                    
Weaving lane changes, LCW                  736         lc/h                    
Non-weaving vehicle index, INW             732                                 
Non-weaving lane change, LCNW              930         lc/h                    
Total lane changes, LCALL                  1666        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.246                               
Average weaving speed, SW                  59.2        mi/h                    



Average non-weaving speed, SNW             58.3        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   58.5        mi/h                    
Weaving segment density, D                 26.0        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.702                               
Weaving segment flow rate, v               3046        pc/h                    
Weaving segment capacity, cW               4073        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4525        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2169         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.702        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 13B & 13A                              
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  600         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3076    410     304     40   veh/h      
Peak hour factor, PHF                  0.98    0.77    0.98    0.77            
Peak 15-min volume, v15                785     133     78      13              
Trucks and buses                       7       11      7       11        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.948   0.966   0.948           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3249    562     321     55    pc/h      
                                                                               
Volume ratio, VR                               0.211                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    
Average weaving speed, SW                              mi/h                    



Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.002                               
Weaving segment flow rate, v               4187        pc/h                    
Weaving segment capacity, cW               4039        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4648        600         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2090         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.002        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 EB                                      
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  700         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              480     235     225     110  veh/h      
Peak hour factor, PHF                  0.81    0.92    0.81    0.92            
Peak 15-min volume, v15                148     64      69      30              
Trucks and buses                       4       8       4       8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.962   0.980   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           604     266     283     124   pc/h      
                                                                               
Volume ratio, VR                               0.430                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        549         lc/h                    
Weaving lane changes, LCW                  624         lc/h                    
Non-weaving vehicle index, INW             102                                 
Non-weaving lane change, LCNW              144         lc/h                    
Total lane changes, LCALL                  768         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.243                               
Average weaving speed, SW                  31.1        mi/h                    



Average non-weaving speed, SNW             28.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   29.2        mi/h                    
Weaving segment density, D                 21.8        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.361                               
Weaving segment flow rate, v               1277        pc/h                    
Weaving segment capacity, cW               3465        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7019        700         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1767         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.361        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 WB                                      
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  575         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              337     113     337     113  veh/h      
Peak hour factor, PHF                  0.87    0.89    0.87    0.89            
Peak 15-min volume, v15                97      32      97      32              
Trucks and buses                       6       4       6       4         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.971   0.980   0.971   0.980           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           399     130     399     130   pc/h      
                                                                               
Volume ratio, VR                               0.500                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        529         lc/h                    
Weaving lane changes, LCW                  591         lc/h                    
Non-weaving vehicle index, INW             61                                  
Non-weaving lane change, LCNW              35          lc/h                    
Total lane changes, LCALL                  626         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.242                               
Average weaving speed, SW                  31.1        mi/h                    



Average non-weaving speed, SNW             28.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   29.8        mi/h                    
Weaving segment density, D                 17.7        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.312                               
Weaving segment flow rate, v               1058        pc/h                    
Weaving segment capacity, cW               3291        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7826        575         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1695         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.312        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Rt 44 On Ramp to Route 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2391           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              481            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2391        481                   vph   

Peak-hour factor, PHF                  0.94        0.83                        

Peak 15-min volume, v15                636         145                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2633        594                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2633   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3227          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2633                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3227          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.383                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Rt 44 On Ramp to Route 24 SB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3484           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              382            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3484        382                   vph   

Peak-hour factor, PHF                  0.92        0.82                        

Peak 15-min volume, v15                947         116                   v     

Trucks and buses                       14          2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.935       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4052        471                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  4052   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4523          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4052                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4523          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.635                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 13A to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2598           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              316            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2598        316                   vph   

Peak-hour factor, PHF                  0.92        0.92                        

Peak 15-min volume, v15                706         86                    v     

Trucks and buses                       13          6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.939       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3007        354                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3007   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3007          4800            No                    

      Fi   F                                                                   

     v  = v - v            2653          4800            No                    

      FO   F   R                                                               

     v                     354           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3007                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3007          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.590                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 13B to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3800           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              421            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3800        421                   vph   

Peak-hour factor, PHF                  0.98        0.91                        

Peak 15-min volume, v15                969         116                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4013        474                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4013   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4013          4800            No                    

      Fi   F                                                                   

     v  = v - v            3539          4800            No                    

      FO   F   R                                                               

     v                     474           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4013                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4013          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.471                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Highland On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           1015           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              164            vph                 

Length of first accel/decel lane            175            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1015        164                   vph   

Peak-hour factor, PHF                  0.94        0.90                        

Peak 15-min volume, v15                270         46                    v     

Trucks and buses                       7           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1118        185                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1118   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1303          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1118                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1303          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.320                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1015           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     279            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               577            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               577            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  8.9            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24/79 Northbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2073           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     540            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1123           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1123           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24/79 Southbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3540           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     912            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1916           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1916           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              64.1           mi/h                

Number of lanes, N                          2                                  

Density, D                                  29.9           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 6 to Highland                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2046           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              268            vph                 

Length of first accel/decel lane            300            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2046        268                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                527         76                    v     

Trucks and buses                       10          3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2215        309                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2215   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2215          4800            No                    

      Fi   F                                                                   

     v  = v - v            1906          4800            No                    

      FO   F   R                                                               

     v                     309           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2215                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2215          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.196                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 7 to Route 79                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3540           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     60.0           mph                 

Volume on ramp                              1494           vph                 

Length of first accel/decel lane            275            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3540        1494                  vph   

Peak-hour factor, PHF                  0.97        0.94                        

Peak 15-min volume, v15                912         397                   v     

Trucks and buses                       10          7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3832        1645                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3832   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3832          4800            No                    

      Fi   F                                                                   

     v  = v - v            2187          4800            No                    

      FO   F   R                                                               

     v                     1645          2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3832                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3832          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.251                        

                                              S                                

Space mean speed in ramp influence area,     S  = 63.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1778           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     454            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               952            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               952            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Route 79 On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           1178           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     65.0           mph                 

Volume on ramp                              895            vph                 

Length of first accel/decel lane            270            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1178        895                   vph   

Peak-hour factor, PHF                  0.94        0.96                        

Peak 15-min volume, v15                313         233                   v     

Trucks and buses                       7           8                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.962                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1297        970                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1297   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2267          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1297                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2267          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.330                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 79 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   895            veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     238            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               495            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               495            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.6            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 79 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1494           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     410            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               850            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               850            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3112           veh/h               

Peak-hour factor, PHF                       0.63                               

Peak 15-min volume, v15                     1235           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1704           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1704           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              67.1           mi/h                

Number of lanes, N                          3                                  

Density, D                                  25.4           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   5371           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     1370           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1891           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1891           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              64.5           mi/h                

Number of lanes, N                          3                                  

Density, D                                  29.3           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3580           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              765            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     297            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3580        765         297       vph   

Peak-hour factor, PHF                  0.95        0.93        0.92            

Peak 15-min volume, v15                942         206         81        v     

Trucks and buses                       9           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.957       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3938        851         331       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.622   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2772   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3938          7050            No                    

      Fi   F                                                                   

     v  = v - v            3087          7050            No                    

      FO   F   R                                                               

     v                     851           2100            No                    

      R                                                                        

     v  or v               1166 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2772                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2772          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.310                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 70.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               RT 104 On Ramp to Route 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           2787           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              297            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     765            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2787        297         765       vph   

Peak-hour factor, PHF                  0.95        0.92        0.93            

Peak 15-min volume, v15                733         81          206       v     

Trucks and buses                       9           5           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.957       0.976       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3066        331         851       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    705.36  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1826   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3397          7050            No                    

      FO                                                                       

     v  or v               1240 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1826                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3397          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.303                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 62.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           5371           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              705            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     674            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        5371        705         674       vph   

Peak-hour factor, PHF                  0.98        0.91        0.97            

Peak 15-min volume, v15                1370        194         174       v     

Trucks and buses                       7           8           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.962       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5672        806         719       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.581   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3634   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5672          7200            No                    

      Fi   F                                                                   

     v  = v - v            4866          7200            No                    

      FO   F   R                                                               

     v                     806           2100            No                    

      R                                                                        

     v  or v               2038 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3634                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3634          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.306                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 72.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 65.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               RT 104 On Ramp to Route 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4666           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              674            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     705            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4666        674         705       vph   

Peak-hour factor, PHF                  0.98        0.97        0.91            

Peak 15-min volume, v15                1190        174         194       v     

Trucks and buses                       7           7           8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.966       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4928        719         806       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    969.66  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.599   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2949   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     5647          7200            No                    

      FO                                                                       

     v  or v               1979 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2949                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5647          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.421                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 64.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2088           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     544            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1147           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1147           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2088           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              324            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2088        324                   vph   

Peak-hour factor, PHF                  0.96        0.87                        

Peak 15-min volume, v15                544         93                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2295        382                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2295   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2295          4800            No                    

      Fi   F                                                                   

     v  = v - v            1913          4800            No                    

      FO   F   R                                                               

     v                     382           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2295                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2295          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.553                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2276           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     46.0           mph                 

Volume on ramp                              188            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2276        188                   vph   

Peak-hour factor, PHF                  0.96        0.79                        

Peak 15-min volume, v15                593         59                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2501        244                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2501   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2501          4800            No                    

      Fi   F                                                                   

     v  = v - v            2257          4800            No                    

      FO   F   R                                                               

     v                     244           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2501                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2501          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.307                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1764           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              1130           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1764        1130                  vph   

Peak-hour factor, PHF                  0.96        0.90                        

Peak 15-min volume, v15                459         314                   v     

Trucks and buses                       11          10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1939        1318                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1939   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3257          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1939                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3257          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.335                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4026           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     1082           v                   

Trucks and buses                            12             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2294           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2294           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              56.1           mi/h                

Number of lanes, N                          2                                  

Density, D                                  40.9           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4026           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              1529           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4026        1529                  vph   

Peak-hour factor, PHF                  0.92        0.98                        

Peak 15-min volume, v15                1094        390                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4639        1630                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4639   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4639          4760            No                    

      Fi   F                                                                   

     v  = v - v            3009          4760            No                    

      FO   F   R                                                               

     v                     1630          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4639                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4639          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.705                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2497           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              502            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2497        502                   vph   

Peak-hour factor, PHF                  0.93        0.93                        

Peak 15-min volume, v15                671         135                   v     

Trucks and buses                       12          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2846        553                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2846   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3399          4760            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2846                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3399          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.366                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1780           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     473            v                   

Trucks and buses                            2              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.990                              

Driver population factor, fp                1.00                               

Flow rate, vp                               956            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               956            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1281           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              199            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1281        199                   vph   

Peak-hour factor, PHF                  0.93        0.88                        

Peak 15-min volume, v15                344         57                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1433        227                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1433   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1433          4780            No                    

      Fi   F                                                                   

     v  = v - v            1206          4780            No                    

      FO   F   R                                                               

     v                     227           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1433                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1433          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   7.6     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.448                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp to Route 24 North                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1780           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              927            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1780        927                   vph   

Peak-hour factor, PHF                  0.94        0.98                        

Peak 15-min volume, v15                473         236                   v     

Trucks and buses                       2           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1913        965                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1913   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1913          4500            No                    

      Fi   F                                                                   

     v  = v - v            948           4500            No                    

      FO   F   R                                                               

     v                     965           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1913                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1913          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.515                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1082           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              659            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1082        659                   vph   

Peak-hour factor, PHF                  0.94        0.83                        

Peak 15-min volume, v15                288         198                   v     

Trucks and buses                       2           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1163        802                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1163   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1965          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1163                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1965          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.289                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           853            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              324            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        853         324                   vph   

Peak-hour factor, PHF                  0.84        0.95                        

Peak 15-min volume, v15                254         85                    v     

Trucks and buses                       1           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1021        343                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1021   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1364          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1021                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1364          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.328                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2266           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     584            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               806            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            56.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        56.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               806            pc/h/ln             

Free-flow speed, FFS                        56.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  56.0           mph                 

Volume on freeway                           1732           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              169            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1732        169                   vph   

Peak-hour factor, PHF                  0.87        0.97                        

Peak 15-min volume, v15                498         44                    v     

Trucks and buses                       7           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2060        183                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2060   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2060          4520            No                    

      Fi   F                                                                   

     v  = v - v            1877          4520            No                    

      FO   F   R                                                               

     v                     183           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2060                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2060          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.444                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           1583           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              233            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1583        233                   vph   

Peak-hour factor, PHF                  0.97        0.95                        

Peak 15-min volume, v15                408         61                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1697        254                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1697   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1951          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1697                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1951          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.284                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.8    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1579    143     499     46   veh/h      
Peak hour factor, PHF                  0.97    0.79    0.97    0.79            
Peak 15-min volume, v15                407     45      129     15              
Trucks and buses                       7       5       7       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.976   0.966   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1685    186     532     60    pc/h      
                                                                               
Volume ratio, VR                               0.292                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        718         lc/h                    
Weaving lane changes, LCW                  934         lc/h                    
Non-weaving vehicle index, INW             332                                 
Non-weaving lane change, LCNW              297         lc/h                    
Total lane changes, LCALL                  1231        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.277                               
Average weaving speed, SW                  47.1        mi/h                    



Average non-weaving speed, SNW             46.9        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   47.0        mi/h                    
Weaving segment density, D                 17.5        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.432                               
Weaving segment flow rate, v               2463        pc/h                    
Weaving segment capacity, cW               5513        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5493        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1902         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.432        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7A to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2322           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              703            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     836            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2322        703         836       vph   

Peak-hour factor, PHF                  0.92        0.97        0.89            

Peak 15-min volume, v15                631         181         235       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2612        757         996       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.660   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1981   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2612          7200            No                    

      Fi   F                                                                   

     v  = v - v            1855          7200            No                    

      FO   F   R                                                               

     v                     757           2100            No                    

      R                                                                        

     v  or v               631  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1981                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1981          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.431                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2455           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              63             vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     836            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2455        63          836       vph   

Peak-hour factor, PHF                  0.92        0.74        0.89            

Peak 15-min volume, v15                667         21          235       v     

Trucks and buses                       7           13          12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.939       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2762        91          996       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    7805.03 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.687   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1925   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2762          7200            No                    

      Fi   F                                                                   

     v  = v - v            2671          7200            No                    

      FO   F   R                                                               

     v                     91            2100            No                    

      R                                                                        

     v  or v               837  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1925                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1925          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.371                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 North Exit 7A                           

Junction:               On Ramp to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2877           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              703            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     836            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2877        703         836       vph   

Peak-hour factor, PHF                  0.94        0.97        0.89            

Peak 15-min volume, v15                765         181         235       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3168        757         996       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    751.75  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.591   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1874   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3925          7200            No                    

      FO                                                                       

     v  or v               1294 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1874                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3925          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.335                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4356           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              983            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     1611           vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1600           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4356        983         1611      vph   

Peak-hour factor, PHF                  0.97        0.87        0.94            

Peak 15-min volume, v15                1123        282         428       v     

Trucks and buses                       16          12          8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.926       0.943       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4850        1198        1782      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.584   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3329   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4850          7200            No                    

      Fi   F                                                                   

     v  = v - v            3652          7200            No                    

      FO   F   R                                                               

     v                     1198          2100            No                    

      R                                                                        

     v  or v               1521 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3329                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3329          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.406                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 South Exit 7B                           

Junction:               On Ramp to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2818           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              983            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     1611           vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1550           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2818        983         1611      vph   

Peak-hour factor, PHF                  0.98        0.87        0.94            

Peak 15-min volume, v15                719         282         428       v     

Trucks and buses                       7           12          8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.943       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2976        1198        1782      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1199.84 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1785   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4174          7200            No                    

      FO                                                                       

     v  or v               1191 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1785                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4174          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.326                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.5    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.6    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 7B & 7A                                
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2000        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2732    1307    640     306  veh/h      
Peak hour factor, PHF                  0.97    0.94    0.97    0.94            
Peak 15-min volume, v15                704     348     165     81              
Trucks and buses                       16      8       16      8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.926   0.962   0.926   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3042    1446    713     339   pc/h      
                                                                               
Volume ratio, VR                               0.390                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        2159        lc/h                    
Weaving lane changes, LCW                  2380        lc/h                    
Non-weaving vehicle index, INW             473                                 
Non-weaving lane change, LCNW              1203        lc/h                    
Total lane changes, LCALL                  3583        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.358                               
Average weaving speed, SW                  55.5        mi/h                    



Average non-weaving speed, SNW             45.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   49.0        mi/h                    
Weaving segment density, D                 37.7        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.900                               
Weaving segment flow rate, v               5540        pc/h                    
Weaving segment capacity, cW               5697        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6566        2000        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2051         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.900        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3580           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     942            v                   

Trucks and buses                            9              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.957                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1313           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1313           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  20.2           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2872           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     764            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1581           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1581           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              68.3           mi/h                

Number of lanes, N                          2                                  

Density, D                                  23.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 7A & 14B                               
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1350        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2130    728     637     218  veh/h      
Peak hour factor, PHF                  0.94    0.94    0.94    0.94            
Peak 15-min volume, v15                566     194     169     58              
Trucks and buses                       7       12      7       12        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.943   0.966   0.943           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2345    821     701     246   pc/h      
                                                                               
Volume ratio, VR                               0.370                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1522        lc/h                    
Weaving lane changes, LCW                  1696        lc/h                    
Non-weaving vehicle index, INW             245                                 
Non-weaving lane change, LCNW              688         lc/h                    
Total lane changes, LCALL                  2384        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.354                               
Average weaving speed, SW                  55.6        mi/h                    



Average non-weaving speed, SNW             52.5        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   53.6        mi/h                    
Weaving segment density, D                 25.6        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.679                               
Weaving segment flow rate, v               4113        pc/h                    
Weaving segment capacity, cW               5849        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6347        1350        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2018         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.679        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   5340           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     1362           v                   

Trucks and buses                            16             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.926                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1962           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1962           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              60.5           mi/h                

Number of lanes, N                          3                                  

Density, D                                  32.4           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3800           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     969            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2007           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2007           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              62.4           mi/h                

Number of lanes, N                          2                                  

Density, D                                  32.1           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 7B & 14 A                              
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1550        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2350        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2777    40      1589    22   veh/h      
Peak hour factor, PHF                  0.98    0.74    0.98    0.74            
Peak 15-min volume, v15                708     14      405     7               
Trucks and buses                       16      13      16      13        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.926   0.939   0.926   0.939           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3060    58      1751    32    pc/h      
                                                                               
Volume ratio, VR                               0.369                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1809        lc/h                    
Weaving lane changes, LCW                  2108        lc/h                    
Non-weaving vehicle index, INW             959                                 
Non-weaving lane change, LCNW              899         lc/h                    
Total lane changes, LCALL                  3007        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.381                               
Average weaving speed, SW                  51.2        mi/h                    



Average non-weaving speed, SNW             44.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   46.5        mi/h                    
Weaving segment density, D                 35.1        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.823                               
Weaving segment flow rate, v               4901        pc/h                    
Weaving segment capacity, cW               5511        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6337        1550        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2350        1984         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.823        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 14A to I-495 Southbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2872           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              105            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     946            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2872        105         946       vph   

Peak-hour factor, PHF                  0.94        0.83        0.94            

Peak 15-min volume, v15                764         32          252       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3162        132         1067      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.675   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2177   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3162          7200            No                    

      Fi   F                                                                   

     v  = v - v            3030          7200            No                    

      FO   F   R                                                               

     v                     132           2000            No                    

      R                                                                        

     v  or v               985  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2177                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2177          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.440                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 North Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1619           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              836            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     703            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1619        836         703       vph   

Peak-hour factor, PHF                  0.92        0.89        0.97            

Peak 15-min volume, v15                440         235         181       v     

Trucks and buses                       7           12          9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.943       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1821        996         757       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    386.24  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1092   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2817          7200            No                    

      FO                                                                       

     v  or v               729  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1092                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2817          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.296                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 North Exit 14A                                

Junction:               On Ramp to I-495 Southbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4039           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              105            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     946            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4039        105         946       vph   

Peak-hour factor, PHF                  0.98        0.83        0.94            

Peak 15-min volume, v15                1030        32          252       v     

Trucks and buses                       6           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.971       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4245        132         1067      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    653.48  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2529   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4377          7200            No                    

      FO                                                                       

     v  or v               1716 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2529                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4377          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.331                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 65.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 14B to I-495 Northbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           5340           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              974            vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     674            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        5340        974         674       vph   

Peak-hour factor, PHF                  0.98        0.92        0.97            

Peak 15-min volume, v15                1362        265         174       v     

Trucks and buses                       16          12          7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.926       0.943       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5885        1122        719       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    5938.08 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.561   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3795   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5885          7050            No                    

      Fi   F                                                                   

     v  = v - v            4763          7050            No                    

      FO   F   R                                                               

     v                     1122          2100            No                    

      R                                                                        

     v  or v               2090 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3795                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3795          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.334                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 South Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2392           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              974            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     63             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2392        974         63        vph   

Peak-hour factor, PHF                  0.98        0.92        0.74            

Peak 15-min volume, v15                610         265         21        v     

Trucks and buses                       10          12          13        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.943       0.939           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2563        1122        91        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1312.39 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.597   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1530   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3685          7200            No                    

      FO                                                                       

     v  or v               1033 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1530                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3685          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.306                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Padelford On Ramp to Rt 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1448           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              261            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1448        261                   vph   

Peak-hour factor, PHF                  0.95        0.88                        

Peak 15-min volume, v15                381         74                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1578        303                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1578   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1881          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1578                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1881          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.298                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Padelford On Ramp to Rt 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2691           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              81             vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2691        81                    vph   

Peak-hour factor, PHF                  0.98        0.86                        

Peak 15-min volume, v15                686         24                    v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2842        99                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2842   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2941          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2842                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2941          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.344                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1557           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              109            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1557        109                   vph   

Peak-hour factor, PHF                  0.95        0.80                        

Peak 15-min volume, v15                410         34                    v     

Trucks and buses                       7           14                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.935                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1696        146                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1696   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1696          4800            No                    

      Fi   F                                                                   

     v  = v - v            1550          4800            No                    

      FO   F   R                                                               

     v                     146           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1696                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1696          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.506                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.8    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1557           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     410            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               848            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               848            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3228           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              537            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3228        537                   vph   

Peak-hour factor, PHF                  0.98        0.94                        

Peak 15-min volume, v15                823         143                   v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3409        577                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3409   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3409          4800            No                    

      Fi   F                                                                   

     v  = v - v            2832          4800            No                    

      FO   F   R                                                               

     v                     577           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3409                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3409          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.545                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.7    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2772           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     707            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1464           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1464           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.2           mi/h                

Number of lanes, N                          2                                  

Density, D                                  21.2           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2554           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              229            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     429            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2554        229         429       vph   

Peak-hour factor, PHF                  0.94        0.89        0.95            

Peak 15-min volume, v15                679         64          113       v     

Trucks and buses                       10          6           10        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.971       0.952           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2853        265         474       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.676   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2016   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2853          7200            No                    

      Fi   F                                                                   

     v  = v - v            2588          7200            No                    

      FO   F   R                                                               

     v                     265           2100            No                    

      R                                                                        

     v  or v               837  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2016                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2016          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.387                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.4    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2554           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     658            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               895            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               895            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  12.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2754           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     717            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               971            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               971            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2901           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              427            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     273            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2901        427         273       vph   

Peak-hour factor, PHF                  0.98        0.83        0.86            

Peak 15-min volume, v15                740         129         79        v     

Trucks and buses                       3           7           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.966       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3005        532         322       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.660   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2165   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3005          7200            No                    

      Fi   F                                                                   

     v  = v - v            2473          7200            No                    

      FO   F   R                                                               

     v                     532           2100            No                    

      R                                                                        

     v  or v               840  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2165                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2165          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.411                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.7    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2748           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     701            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               986            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               986            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2901           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     740            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1002           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1002           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 138 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2325           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              429            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     229            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2325        429         229       vph   

Peak-hour factor, PHF                  0.97        0.89        0.87            

Peak 15-min volume, v15                599         121         66        v     

Trucks and buses                       4           5           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.976       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2445        494         267       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1024.35 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.605   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1480   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2939          7200            No                    

      FO                                                                       

     v  or v               965  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1480                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2939          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.259                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 138 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2475           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              273            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     427            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2475        273         427       vph   

Peak-hour factor, PHF                  0.98        0.86        0.83            

Peak 15-min volume, v15                631         79          129       v     

Trucks and buses                       3           3           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.985       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2563        322         532       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1252.19 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.604   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1548   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2885          7200            No                    

      FO                                                                       

     v  or v               1015 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1548                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2885          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.251                        

                                              S                                

Space mean speed in ramp influence area,     S  = 63.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1815           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              182            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1815        182                   vph   

Peak-hour factor, PHF                  0.96        0.84                        

Peak 15-min volume, v15                473         54                    v     

Trucks and buses                       3           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1919        220                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1919   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1919          4800            No                    

      Fi   F                                                                   

     v  = v - v            1699          4800            No                    

      FO   F   R                                                               

     v                     220           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1919                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1919          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.383                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1815           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     473            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               959            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               959            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1906           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     496            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1008           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1008           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  14.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2143           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              246            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2143        246                   vph   

Peak-hour factor, PHF                  0.96        0.94                        

Peak 15-min volume, v15                558         65                    v     

Trucks and buses                       3           12                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.943                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2266        277                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2266   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2266          4800            No                    

      Fi   F                                                                   

     v  = v - v            1989          4800            No                    

      FO   F   R                                                               

     v                     277           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2266                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2266          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.323                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2060           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     526            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1067           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1067           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2143           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     558            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1133           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1133           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 105 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1634           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              272            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1634        272                   vph   

Peak-hour factor, PHF                  0.96        0.97                        

Peak 15-min volume, v15                426         70                    v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1728        287                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1728   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2015          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1728                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2015          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 105 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1897           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              162            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1897        162                   vph   

Peak-hour factor, PHF                  0.96        0.87                        

Peak 15-min volume, v15                494         47                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2006        190                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2006   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2196          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2006                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2196          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.299                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 5 to Route 18                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1905           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              138            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1905        138                   vph   

Peak-hour factor, PHF                  0.96        0.90                        

Peak 15-min volume, v15                496         38                    v     

Trucks and buses                       3           6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2014        158                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2014   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2014          4800            No                    

      Fi   F                                                                   

     v  = v - v            1856          4800            No                    

      FO   F   R                                                               

     v                     158           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2014                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2014          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.312                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1873           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              171            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1873        171                   vph   

Peak-hour factor, PHF                  0.96        0.88                        

Peak 15-min volume, v15                488         49                    v     

Trucks and buses                       3           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1980        201                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1980   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1980          4800            No                    

      Fi   F                                                                   

     v  = v - v            1779          4800            No                    

      FO   F   R                                                               

     v                     201           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1980                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1980          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.446                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      I-495 Northbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2240           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     583            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1184           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1184           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2522           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              537            vph                 

Length of first accel/decel lane            1100           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2522        537                   vph   

Peak-hour factor, PHF                  0.96        0.88                        

Peak 15-min volume, v15                657         153                   v     

Trucks and buses                       3           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2666        632                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2666   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2666          4800            No                    

      Fi   F                                                                   

     v  = v - v            2034          4800            No                    

      FO   F   R                                                               

     v                     632           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2666                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2666          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.485                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.4    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2522           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     657            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1333           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1333           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 6 & 5                                  
Analysis Year:                No Action 2012                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  300         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1767    260     219     32   veh/h      
Peak hour factor, PHF                  0.96    0.87    0.96    0.87            
Peak 15-min volume, v15                460     75      57      9               
Trucks and buses                       3       5       3       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.985   0.976   0.985   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1868    306     232     38    pc/h      
                                                                               
Volume ratio, VR                               0.220                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        538         lc/h                    
Weaving lane changes, LCW                  538         lc/h                    
Non-weaving vehicle index, INW             114                                 
Non-weaving lane change, LCNW              170         lc/h                    
Total lane changes, LCALL                  708         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.445                               
Average weaving speed, SW                  53.1        mi/h                    



Average non-weaving speed, SNW             60.3        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   58.5        mi/h                    
Weaving segment density, D                 20.9        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.593                               
Weaving segment flow rate, v               2444        pc/h                    
Weaving segment capacity, cW               4059        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4743        300         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2060         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.593        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1768           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              105            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1768        105                   vph   

Peak-hour factor, PHF                  0.96        0.96                        

Peak 15-min volume, v15                460         27                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1869        112                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1869   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1981          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1869                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1981          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.281                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               RT 18 On Ramp to I-495 SB                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2032           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              111            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2032        111                   vph   

Peak-hour factor, PHF                  0.96        0.75                        

Peak 15-min volume, v15                529         37                    v     

Trucks and buses                       3           8                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.962                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2148        154                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2148   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2302          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2148                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2302          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 44 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1702           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              538            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1702        538                   vph   

Peak-hour factor, PHF                  0.96        0.95                        

Peak 15-min volume, v15                443         142                   v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1800        580                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1800   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2380          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1800                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2380          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.282                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 13A & 13B                              
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1676    289     228     39   veh/h      
Peak hour factor, PHF                  0.92    0.97    0.92    0.97            
Peak 15-min volume, v15                455     74      62      10              
Trucks and buses                       8       2       8       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1895    301     258     41    pc/h      
                                                                               
Volume ratio, VR                               0.224                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        559         lc/h                    
Weaving lane changes, LCW                  689         lc/h                    
Non-weaving vehicle index, INW             581                                 
Non-weaving lane change, LCNW              827         lc/h                    
Total lane changes, LCALL                  1516        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.228                               
Average weaving speed, SW                  59.8        mi/h                    



Average non-weaving speed, SNW             60.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   59.9        mi/h                    
Weaving segment density, D                 20.8        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.580                               
Weaving segment flow rate, v               2495        pc/h                    
Weaving segment capacity, cW               4133        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4784        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2149         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.580        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 13B & 13A                              
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  600         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1860    318     229     39   veh/h      
Peak hour factor, PHF                  0.96    0.83    0.96    0.83            
Peak 15-min volume, v15                484     96      60      12              
Trucks and buses                       4       9       4       9         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.957   0.980   0.957           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1976    400     243     49    pc/h      
                                                                               
Volume ratio, VR                               0.241                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        643         lc/h                    
Weaving lane changes, LCW                  708         lc/h                    
Non-weaving vehicle index, INW             243                                 
Non-weaving lane change, LCNW              357         lc/h                    
Total lane changes, LCALL                  1065        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.355                               
Average weaving speed, SW                  55.6        mi/h                    



Average non-weaving speed, SNW             59.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   58.1        mi/h                    
Weaving segment density, D                 23.0        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.646                               
Weaving segment flow rate, v               2668        pc/h                    
Weaving segment capacity, cW               4051        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4960        600         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2066         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.646        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 EB                                      
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  700         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              427     178     229     96   veh/h      
Peak hour factor, PHF                  0.96    0.81    0.96    0.81            
Peak 15-min volume, v15                111     55      60      30              
Trucks and buses                       4       5       4       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.976   0.980   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           454     225     243     121   pc/h      
                                                                               
Volume ratio, VR                               0.449                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        468         lc/h                    
Weaving lane changes, LCW                  543         lc/h                    
Non-weaving vehicle index, INW             81                                  
Non-weaving lane change, LCNW              113         lc/h                    
Total lane changes, LCALL                  656         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.215                               
Average weaving speed, SW                  31.5        mi/h                    



Average non-weaving speed, SNW             29.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   30.1        mi/h                    
Weaving segment density, D                 17.3        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.298                               
Weaving segment flow rate, v               1043        pc/h                    
Weaving segment capacity, cW               3431        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7233        700         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1750         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.298        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 WB                                      
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  575         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              519     180     268     93   veh/h      
Peak hour factor, PHF                  0.89    0.85    0.89    0.85            
Peak 15-min volume, v15                146     53      75      27              
Trucks and buses                       4       2       4       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           595     214     307     111   pc/h      
                                                                               
Volume ratio, VR                               0.425                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        521         lc/h                    
Weaving lane changes, LCW                  583         lc/h                    
Non-weaving vehicle index, INW             81                                  
Non-weaving lane change, LCNW              72          lc/h                    
Total lane changes, LCALL                  655         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.250                               
Average weaving speed, SW                  31.0        mi/h                    



Average non-weaving speed, SNW             28.3        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   29.4        mi/h                    
Weaving segment density, D                 20.9        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.348                               
Weaving segment flow rate, v               1227        pc/h                    
Weaving segment capacity, cW               3455        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6959        575         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1762         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.348        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Rt 44 On Ramp to Route 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1959           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              272            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1959        272                   vph   

Peak-hour factor, PHF                  0.92        0.90                        

Peak 15-min volume, v15                532         76                    v     

Trucks and buses                       4           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2172        307                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2172   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2479          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2172                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2479          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.332                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Rt 44 On Ramp to Route 24 SB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2173           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              324            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2173        324                   vph   

Peak-hour factor, PHF                  0.92        0.94                        

Peak 15-min volume, v15                590         86                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2456        346                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2456   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2802          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2456                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2802          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.340                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 13A to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2212           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              308            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2212        308                   vph   

Peak-hour factor, PHF                  0.92        0.93                        

Peak 15-min volume, v15                601         83                    v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2501        336                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2501   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2501          4800            No                    

      Fi   F                                                                   

     v  = v - v            2165          4800            No                    

      FO   F   R                                                               

     v                     336           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2501                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2501          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.588                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 13B to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2458           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              368            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2458        368                   vph   

Peak-hour factor, PHF                  0.96        0.91                        

Peak 15-min volume, v15                640         101                   v     

Trucks and buses                       4           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2612        410                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2612   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2612          4800            No                    

      Fi   F                                                                   

     v  = v - v            2202          4800            No                    

      FO   F   R                                                               

     v                     410           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2612                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2612          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.465                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Highland On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           825            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              150            vph                 

Length of first accel/decel lane            175            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        825         150                   vph   

Peak-hour factor, PHF                  0.96        0.82                        

Peak 15-min volume, v15                215         46                    v     

Trucks and buses                       3           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          872         185                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  872    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1057          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 872                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1057          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.316                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   825            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     227            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               469            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               469            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.2            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24/79 Northbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1597           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     412            v                   

Trucks and buses                            0              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               1.000                              

Driver population factor, fp                1.00                               

Flow rate, vp                               823            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               823            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24/79 Southbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2012           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     541            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1125           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1125           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 6 to Highland                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1265           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              122            vph                 

Length of first accel/decel lane            300            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1265        122                   vph   

Peak-hour factor, PHF                  0.93        0.78                        

Peak 15-min volume, v15                340         39                    v     

Trucks and buses                       8           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1415        158                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1415   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1415          4800            No                    

      Fi   F                                                                   

     v  = v - v            1257          4800            No                    

      FO   F   R                                                               

     v                     158           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1415                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1415          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.182                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 7 to Route 79                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2012           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     60.0           mph                 

Volume on ramp                              746            vph                 

Length of first accel/decel lane            275            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2012        746                   vph   

Peak-hour factor, PHF                  0.93        0.93                        

Peak 15-min volume, v15                541         201                   v     

Trucks and buses                       8           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2250        818                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2250   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2250          4800            No                    

      Fi   F                                                                   

     v  = v - v            1432          4800            No                    

      FO   F   R                                                               

     v                     818           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2250                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2250          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.177                        

                                              S                                

Space mean speed in ramp influence area,     S  = 65.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 65.1    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1143           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     292            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               612            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               612            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  8.7            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Route 79 On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           975            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     65.0           mph                 

Volume on ramp                              622            vph                 

Length of first accel/decel lane            270            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        975         622                   vph   

Peak-hour factor, PHF                  0.96        0.97                        

Peak 15-min volume, v15                254         160                   v     

Trucks and buses                       3           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1031        641                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1031   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1672          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1031                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1672          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.309                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 79 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   622            veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     165            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               344            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               344            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  5.3            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 79 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   746            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     205            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               424            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               424            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  6.1            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2786           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     741            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1003           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1003           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3024           veh/h               

Peak-hour factor, PHF                       0.60                               

Peak 15-min volume, v15                     1260           v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1705           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1705           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              67.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  25.4           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           2993           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              477            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     270            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2993        477         270       vph   

Peak-hour factor, PHF                  0.94        0.96        0.89            

Peak 15-min volume, v15                796         124         76        v     

Trucks and buses                       14          3           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.935       0.985       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3407        504         308       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.652   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2396   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3407          7050            No                    

      Fi   F                                                                   

     v  = v - v            2903          7050            No                    

      FO   F   R                                                               

     v                     504           2100            No                    

      R                                                                        

     v  or v               1011 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2396                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2396          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.278                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 71.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               RT 104 On Ramp to Route 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           2516           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              270            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     477            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2516        270         477       vph   

Peak-hour factor, PHF                  0.94        0.89        0.96            

Peak 15-min volume, v15                669         76          124       v     

Trucks and buses                       14          3           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.935       0.985       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2864        308         504       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    657.21  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1706   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3172          7050            No                    

      FO                                                                       

     v  or v               1158 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1706                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3172          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.298                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 62.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3024           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              315            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     600            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3024        315         600       vph   

Peak-hour factor, PHF                  0.60        0.99        0.94            

Peak 15-min volume, v15                1260        80          160       v     

Trucks and buses                       3           4           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.980       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5116        325         648       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.617   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3282   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5116          7200            No                    

      Fi   F                                                                   

     v  = v - v            4791          7200            No                    

      FO   F   R                                                               

     v                     325           2100            No                    

      R                                                                        

     v  or v               1834 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3282                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3282          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.0-   pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.262                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 73.5    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 66.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               RT 104 On Ramp to Route 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2708           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              600            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     315            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2708        600         315       vph   

Peak-hour factor, PHF                  0.60        0.94        0.99            

Peak 15-min volume, v15                1128        160         80        v     

Trucks and buses                       3           3           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.985       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4581        648         325       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    880.21  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.599   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2742   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     5229          7200            No                    

      FO                                                                       

     v  or v               1839 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2742                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5229          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.384                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 65.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1475           veh/h               

Peak-hour factor, PHF                       0.99                               

Peak 15-min volume, v15                     372            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               771            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               771            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.0+          pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday MID                                           

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1475           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     29.0           mph                 

Volume on ramp                              236            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1475        236                   vph   

Peak-hour factor, PHF                  0.99        0.83                        

Peak 15-min volume, v15                372         71                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1542        290                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1542   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1542          4800            No                    

      Fi   F                                                                   

     v  = v - v            1252          4800            No                    

      FO   F   R                                                               

     v                     290           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1542                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1542          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   9.4     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.532                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday MID                                           

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1675           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              200            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1675        200                   vph   

Peak-hour factor, PHF                  0.99        0.86                        

Peak 15-min volume, v15                423         58                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1751        235                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1751   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1751          4800            No                    

      Fi   F                                                                   

     v  = v - v            1516          4800            No                    

      FO   F   R                                                               

     v                     235           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1751                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1751          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.319                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1239           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     31.0           mph                 

Volume on ramp                              1020           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1239        1020                  vph   

Peak-hour factor, PHF                  0.98        0.95                        

Peak 15-min volume, v15                316         268                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1309        1101                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1309   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2410          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1309                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2410          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.271                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday MID                                           

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2395           veh/h               

Peak-hour factor, PHF                       0.85                               

Peak 15-min volume, v15                     704            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1465           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            69.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        69.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1465           pc/h/ln             

Free-flow speed, FFS                        69.0           mi/h                

Average passenger-car speed, S              69.2           mi/h                

Number of lanes, N                          2                                  

Density, D                                  21.2           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2395           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1027           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2395        1027                  vph   

Peak-hour factor, PHF                  0.85        0.97                        

Peak 15-min volume, v15                704         265                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2930        1096                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2930   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2930          4780            No                    

      Fi   F                                                                   

     v  = v - v            1834          4780            No                    

      FO   F   R                                                               

     v                     1096          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2930                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2930          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.631                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1287           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              349            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1287        349                   vph   

Peak-hour factor, PHF                  0.87        0.92                        

Peak 15-min volume, v15                370         95                    v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1538        385                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1538   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1923          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1538                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1923          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.276                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1495           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     393            v                   

Trucks and buses                            1              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.995                              

Driver population factor, fp                1.00                               

Flow rate, vp                               791            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               791            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  14.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1125           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              202            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1125        202                   vph   

Peak-hour factor, PHF                  0.95        0.91                        

Peak 15-min volume, v15                296         55                    v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1208        222                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1208   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1208          4800            No                    

      Fi   F                                                                   

     v  = v - v            986           4800            No                    

      FO   F   R                                                               

     v                     222           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1208                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1208          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   5.6     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.448                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1495           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              836            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1495        836                   vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                393         220                   v     

Trucks and buses                       1           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1582        902                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1582   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1582          4500            No                    

      Fi   F                                                                   

     v  = v - v            680           4500            No                    

      FO   F   R                                                               

     v                     902           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1582                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1582          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.509                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           923            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              536            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        923         536                   vph   

Peak-hour factor, PHF                  0.95        0.98                        

Peak 15-min volume, v15                243         137                   v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          991         547                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  991    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1538          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 991                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1538          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.280                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           659            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              236            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        659         236                   vph   

Peak-hour factor, PHF                  0.95        0.83                        

Peak 15-min volume, v15                173         71                    v     

Trucks and buses                       1           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          697         290                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  697    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     987           4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 697                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                987           4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.322                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1676           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     441            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               609            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            58.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        58.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               609            pc/h/ln             

Free-flow speed, FFS                        58.0           mi/h                

Average passenger-car speed, S              60.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  10.1           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  58.0           mph                 

Volume on freeway                           1018           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              151            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1018        151                   vph   

Peak-hour factor, PHF                  0.95        0.85                        

Peak 15-min volume, v15                268         44                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1109        181                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1109   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1109          4560            No                    

      Fi   F                                                                   

     v  = v - v            928           4560            No                    

      FO   F   R                                                               

     v                     181           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1109                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1109          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   9.3     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.535                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           898            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              115            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        898         115                   vph   

Peak-hour factor, PHF                  0.94        0.94                        

Peak 15-min volume, v15                239         31                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          970         125                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  970    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1095          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 970                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1095          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   8.3     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.268                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Midday Saturday                                  
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              891     115     595     76   veh/h      
Peak hour factor, PHF                  0.95    0.86    0.95    0.86            
Peak 15-min volume, v15                234     33      157     22              
Trucks and buses                       7       2       7       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.990   0.966   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           971     135     648     89    pc/h      
                                                                               
Volume ratio, VR                               0.425                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        783         lc/h                    
Weaving lane changes, LCW                  999         lc/h                    
Non-weaving vehicle index, INW             201                                 
Non-weaving lane change, LCNW              155         lc/h                    
Total lane changes, LCALL                  1154        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.263                               
Average weaving speed, SW                  47.4        mi/h                    



Average non-weaving speed, SNW             47.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   47.4        mi/h                    
Weaving segment density, D                 13.0        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.343                               
Weaving segment flow rate, v               1843        pc/h                    
Weaving segment capacity, cW               5188        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6961        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1790         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.343        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7A to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2240           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              814            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     554            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2240        814         554       vph   

Peak-hour factor, PHF                  0.96        0.91        0.91            

Peak 15-min volume, v15                583         224         152       v     

Trucks and buses                       3           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2368        917         636       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.659   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1873   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2368          7200            No                    

      Fi   F                                                                   

     v  = v - v            1451          7200            No                    

      FO   F   R                                                               

     v                     917           2100            No                    

      R                                                                        

     v  or v               495  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1873                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1873          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.446                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1977           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              54             vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     554            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1977        54          554       vph   

Peak-hour factor, PHF                  0.96        0.80        0.91            

Peak 15-min volume, v15                515         17          152       v     

Trucks and buses                       3           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2090        69          636       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    5587.48 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.705   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1493   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2090          7200            No                    

      Fi   F                                                                   

     v  = v - v            2021          7200            No                    

      FO   F   R                                                               

     v                     69            2100            No                    

      R                                                                        

     v  or v               597  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1493                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1493          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.369                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 North Exit 7A                           

Junction:               On Ramp to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2175           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              814            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     554            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2175        814         554       vph   

Peak-hour factor, PHF                  0.92        0.91        0.91            

Peak 15-min volume, v15                591         224         152       v     

Trucks and buses                       4           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2411        917         636       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    623.99  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.591   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1426   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3328          7200            No                    

      FO                                                                       

     v  or v               985  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1426                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3328          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.322                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2748           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              571            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     845            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1600           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2748        571         845       vph   

Peak-hour factor, PHF                  0.98        0.92        0.97            

Peak 15-min volume, v15                701         155         218       v     

Trucks and buses                       11          12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.948       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2958        658         897       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.656   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2166   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2958          7200            No                    

      Fi   F                                                                   

     v  = v - v            2300          7200            No                    

      FO   F   R                                                               

     v                     658           2100            No                    

      R                                                                        

     v  or v               792  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2166                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2166          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.357                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 South Exit 7B                           

Junction:               On Ramp to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1887           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              571            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     845            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1550           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1887        571         845       vph   

Peak-hour factor, PHF                  0.96        0.92        0.97            

Peak 15-min volume, v15                491         155         218       v     

Trucks and buses                       4           12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2005        658         897       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    876.48  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1203   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2663          7200            No                    

      FO                                                                       

     v  or v               802  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1203                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2663          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.274                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 7B & 7A                                
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2000        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1762    685     414     160  veh/h      
Peak hour factor, PHF                  0.98    0.97    0.98    0.97            
Peak 15-min volume, v15                449     177     106     41              
Trucks and buses                       11      6       11      6         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.948   0.971   0.948   0.971           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1897    727     446     170   pc/h      
                                                                               
Volume ratio, VR                               0.362                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1173        lc/h                    
Weaving lane changes, LCW                  1394        lc/h                    
Non-weaving vehicle index, INW             289                                 
Non-weaving lane change, LCNW              932         lc/h                    
Total lane changes, LCALL                  2326        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.255                               
Average weaving speed, SW                  58.8        mi/h                    



Average non-weaving speed, SNW             56.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   57.2        mi/h                    
Weaving segment density, D                 18.9        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.521                               
Weaving segment flow rate, v               3240        pc/h                    
Weaving segment capacity, cW               5898        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6259        2000        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2074         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.521        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2993           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     796            v                   

Trucks and buses                            14             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.935                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1136           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1136           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:                                                                

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2231           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     606            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1237           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1237           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 7A & 14B                               
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1350        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1736    448     434     111  veh/h      
Peak hour factor, PHF                  0.92    0.92    0.92    0.92            
Peak 15-min volume, v15                472     122     118     30              
Trucks and buses                       4       5       4       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.976   0.980   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1925    499     481     124   pc/h      
                                                                               
Volume ratio, VR                               0.324                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        980         lc/h                    
Weaving lane changes, LCW                  1154        lc/h                    
Non-weaving vehicle index, INW             194                                 
Non-weaving lane change, LCNW              576         lc/h                    
Total lane changes, LCALL                  1730        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.275                               
Average weaving speed, SW                  58.1        mi/h                    



Average non-weaving speed, SNW             58.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   58.1        mi/h                    
Weaving segment density, D                 17.4        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.491                               
Weaving segment flow rate, v               3029        pc/h                    
Weaving segment capacity, cW               6050        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5838        1350        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2057         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.491        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3308           veh/h               

Peak-hour factor, PHF                       0.99                               

Peak 15-min volume, v15                     835            v                   

Trucks and buses                            21             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.905                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1231           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1231           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  18.9           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2458           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     640            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1306           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1306           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.7           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 7B & 14 A                              
Analysis Year:                No action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1550        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2350        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1848    38      829     16   veh/h      
Peak hour factor, PHF                  0.99    0.80    0.99    0.80            
Peak 15-min volume, v15                467     12      209     5               
Trucks and buses                       21      5       21      5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.905   0.976   0.905   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2063    49      925     21    pc/h      
                                                                               
Volume ratio, VR                               0.319                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        974         lc/h                    
Weaving lane changes, LCW                  1273        lc/h                    
Non-weaving vehicle index, INW             646                                 
Non-weaving lane change, LCNW              692         lc/h                    
Total lane changes, LCALL                  1965        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.273                               
Average weaving speed, SW                  54.3        mi/h                    



Average non-weaving speed, SNW             53.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   53.5        mi/h                    
Weaving segment density, D                 19.1        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.503                               
Weaving segment flow rate, v               3058        pc/h                    
Weaving segment capacity, cW               5500        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5783        1550        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2350        2026         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.503        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 14A to I-495 Southbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2231           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              61             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     559            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2231        61          559       vph   

Peak-hour factor, PHF                  0.92        0.71        0.92            

Peak 15-min volume, v15                606         21          152       v     

Trucks and buses                       4           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2473        89          623       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.694   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1744   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2473          7200            No                    

      Fi   F                                                                   

     v  = v - v            2384          7200            No                    

      FO   F   R                                                               

     v                     89            2000            No                    

      R                                                                        

     v  or v               729  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1744                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1744          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.436                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 North Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1422           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              554            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     814            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1422        554         814       vph   

Peak-hour factor, PHF                  0.96        0.91        0.91            

Peak 15-min volume, v15                370         152         224       v     

Trucks and buses                       3           9           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.957       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1503        636         917       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    241.15  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  902    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2139          7200            No                    

      FO                                                                       

     v  or v               601  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 902                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2139          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.283                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 North Exit 14A                                

Junction:               On Ramp to I-495 Southbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2462           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              61             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     559            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2462        61          559       vph   

Peak-hour factor, PHF                  0.96        0.71        0.92            

Peak 15-min volume, v15                641         21          152       v     

Trucks and buses                       3           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2603        89          623       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    292.89  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1551   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2692          7200            No                    

      FO                                                                       

     v  or v               1052 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1551                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2692          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.296                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 14B to I-495 Northbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3308           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              631            vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     600            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3308        631         600       vph   

Peak-hour factor, PHF                  0.99        0.96        0.94            

Peak 15-min volume, v15                835         164         160       v     

Trucks and buses                       21          6           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.905       0.971       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3692        677         648       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    6203.09 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.637   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2596   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3692          7050            No                    

      Fi   F                                                                   

     v  = v - v            3015          7050            No                    

      FO   F   R                                                               

     v                     677           2100            No                    

      R                                                                        

     v  or v               1096 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2596                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2596          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.294                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 70.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 South Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1924           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              631            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     54             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1924        631         54        vph   

Peak-hour factor, PHF                  0.97        0.96        0.80            

Peak 15-min volume, v15                496         164         17        v     

Trucks and buses                       4           6           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.971       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2023        677         69        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1101.60 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.597   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1208   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2700          7200            No                    

      FO                                                                       

     v  or v               815  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1208                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2700          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.277                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Padelford On Ramp to Rt 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1250           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              292            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1250        292                   vph   

Peak-hour factor, PHF                  0.95        0.94                        

Peak 15-min volume, v15                329         78                    v     

Trucks and buses                       3           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1336        314                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1336   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1650          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1336                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1650          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.292                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Padelford On Ramp to Rt 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1380           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              59             vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1380        59                    vph   

Peak-hour factor, PHF                  0.89        0.88                        

Peak 15-min volume, v15                388         17                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1574        68                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1574   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1642          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1574                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1642          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.290                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1320           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              69             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1320        69                    vph   

Peak-hour factor, PHF                  0.95        0.81                        

Peak 15-min volume, v15                347         21                    v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1410        87                    pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1410   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1410          4800            No                    

      Fi   F                                                                   

     v  = v - v            1323          4800            No                    

      FO   F   R                                                               

     v                     87            2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1410                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1410          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   8.3     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.501                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1320           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     347            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               705            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               705            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  10.1           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1706           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              326            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1706        326                   vph   

Peak-hour factor, PHF                  0.89        0.88                        

Peak 15-min volume, v15                479         93                    v     

Trucks and buses                       3           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1946        372                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1946   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1946          4800            No                    

      Fi   F                                                                   

     v  = v - v            1574          4800            No                    

      FO   F   R                                                               

     v                     372           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1946                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1946          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.526                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1440           veh/h               

Peak-hour factor, PHF                       0.89                               

Peak 15-min volume, v15                     404            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               821            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               821            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2642           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              217            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     338            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2642        217         338       vph   

Peak-hour factor, PHF                  0.92        0.85        0.81            

Peak 15-min volume, v15                718         64          104       v     

Trucks and buses                       10          6           10        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.971       0.952           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3015        263         438       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.673   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2114   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3015          7200            No                    

      Fi   F                                                                   

     v  = v - v            2752          7200            No                    

      FO   F   R                                                               

     v                     263           2100            No                    

      R                                                                        

     v  or v               901  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2114                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2114          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.387                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2642           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     718            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               976            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               976            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2763           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     727            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               984            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               984            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2624           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              360            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     222            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2624        360         222       vph   

Peak-hour factor, PHF                  0.98        0.99        0.92            

Peak 15-min volume, v15                669         91          60        v     

Trucks and buses                       3           7           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.966       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2718        376         245       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.675   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1956   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2718          7200            No                    

      Fi   F                                                                   

     v  = v - v            2342          7200            No                    

      FO   F   R                                                               

     v                     376           2100            No                    

      R                                                                        

     v  or v               762  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1956                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1956          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.397                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2486           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     641            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               901            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               901            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  12.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2624           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     669            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               906            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               906            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  12.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 138 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2426           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              338            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     217            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2426        338         217       vph   

Peak-hour factor, PHF                  0.92        0.81        0.85            

Peak 15-min volume, v15                659         104         64        v     

Trucks and buses                       4           5           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.976       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2690        428         259       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1062.65 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.605   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1629   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3118          7200            No                    

      FO                                                                       

     v  or v               1061 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1629                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3118          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.262                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 138 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2264           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              222            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     360            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2264        222         360       vph   

Peak-hour factor, PHF                  0.97        0.92        0.99            

Peak 15-min volume, v15                584         60          91        v     

Trucks and buses                       3           3           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.985       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2369        245         376       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1194.20 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.604   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1431   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2614          7200            No                    

      FO                                                                       

     v  or v               938  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1431                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2614          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.247                        

                                              S                                

Space mean speed in ramp influence area,     S  = 63.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.4    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2099           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              179            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2099        179                   vph   

Peak-hour factor, PHF                  0.90        0.85                        

Peak 15-min volume, v15                583         53                    v     

Trucks and buses                       3           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2367        214                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2367   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2367          4800            No                    

      Fi   F                                                                   

     v  = v - v            2153          4800            No                    

      FO   F   R                                                               

     v                     214           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2367                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2367          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.382                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2099           veh/h               

Peak-hour factor, PHF                       0.90                               

Peak 15-min volume, v15                     583            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1184           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1184           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2042           veh/h               

Peak-hour factor, PHF                       0.88                               

Peak 15-min volume, v15                     580            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1178           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1178           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1830           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              229            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1830        229                   vph   

Peak-hour factor, PHF                  0.98        0.90                        

Peak 15-min volume, v15                467         64                    v     

Trucks and buses                       3           12                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.943                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1895        270                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1895   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1895          4800            No                    

      Fi   F                                                                   

     v  = v - v            1625          4800            No                    

      FO   F   R                                                               

     v                     270           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1895                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1895          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.322                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1740           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     453            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               920            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               920            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1830           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     467            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               948            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               948            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 105 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1862           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              237            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1862        237                   vph   

Peak-hour factor, PHF                  0.90        0.90                        

Peak 15-min volume, v15                517         66                    v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2100        270                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2100   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2370          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2100                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2370          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.306                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 105 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1601           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              139            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1601        139                   vph   

Peak-hour factor, PHF                  0.98        0.78                        

Peak 15-min volume, v15                408         45                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1658        182                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1658   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1840          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1658                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1840          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.289                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 5 to Route 18                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2042           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              134            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2042        134                   vph   

Peak-hour factor, PHF                  0.88        0.88                        

Peak 15-min volume, v15                580         38                    v     

Trucks and buses                       3           6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2355        157                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2355   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2355          4800            No                    

      Fi   F                                                                   

     v  = v - v            2198          4800            No                    

      FO   F   R                                                               

     v                     157           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2355                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2355          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.312                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2042           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              169            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2042        169                   vph   

Peak-hour factor, PHF                  0.97        0.85                        

Peak 15-min volume, v15                526         50                    v     

Trucks and buses                       3           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2137        206                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2137   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2137          4800            No                    

      Fi   F                                                                   

     v  = v - v            1931          4800            No                    

      FO   F   R                                                               

     v                     206           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2137                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2137          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.447                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      I-495 Northbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2444           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     630            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1279           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1279           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.3           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2255           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     587            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1192           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1192           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.0           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2255           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     587            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1192           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1192           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.0           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 6 & 5                                  
Analysis Year:                No Action 2012                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  300         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1542    205     153     20   veh/h      
Peak hour factor, PHF                  0.96    0.82    0.96    0.82            
Peak 15-min volume, v15                402     63      40      6               
Trucks and buses                       3       5       3       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.985   0.976   0.985   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1630    256     162     25    pc/h      
                                                                               
Volume ratio, VR                               0.202                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        418         lc/h                    
Weaving lane changes, LCW                  418         lc/h                    
Non-weaving vehicle index, INW             99                                  
Non-weaving lane change, LCNW              118         lc/h                    
Total lane changes, LCALL                  536         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.357                               
Average weaving speed, SW                  55.5        mi/h                    



Average non-weaving speed, SNW             62.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   60.6        mi/h                    
Weaving segment density, D                 17.1        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.499                               
Weaving segment flow rate, v               2073        pc/h                    
Weaving segment capacity, cW               4089        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4553        300         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2075         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.499        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1908           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              134            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1908        134                   vph   

Peak-hour factor, PHF                  0.88        0.88                        

Peak 15-min volume, v15                542         38                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2201        155                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2201   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2356          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2201                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2356          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.294                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               RT 18 On Ramp to I-495 SB                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1749           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              82             vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1749        82                    vph   

Peak-hour factor, PHF                  0.98        0.96                        

Peak 15-min volume, v15                446         21                    v     

Trucks and buses                       3           8                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.962                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1811        89                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1811   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1900          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1811                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1900          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.281                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 44 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2012                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1873           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              571            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1873        571                   vph   

Peak-hour factor, PHF                  0.97        0.81                        

Peak 15-min volume, v15                483         176                   v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1960        723                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1960   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2683          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1960                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2683          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.297                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 13A & 13B                              
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1676    289     228     39   veh/h      
Peak hour factor, PHF                  0.92    0.97    0.92    0.97            
Peak 15-min volume, v15                455     74      62      10              
Trucks and buses                       8       2       8       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1895    301     258     41    pc/h      
                                                                               
Volume ratio, VR                               0.224                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        559         lc/h                    
Weaving lane changes, LCW                  689         lc/h                    
Non-weaving vehicle index, INW             581                                 
Non-weaving lane change, LCNW              827         lc/h                    
Total lane changes, LCALL                  1516        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.228                               
Average weaving speed, SW                  59.8        mi/h                    



Average non-weaving speed, SNW             60.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   59.9        mi/h                    
Weaving segment density, D                 20.8        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.580                               
Weaving segment flow rate, v               2495        pc/h                    
Weaving segment capacity, cW               4133        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4784        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2149         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.580        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 13B & 13A                              
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  600         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1860    318     229     39   veh/h      
Peak hour factor, PHF                  0.96    0.83    0.96    0.83            
Peak 15-min volume, v15                484     96      60      12              
Trucks and buses                       4       9       4       9         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.957   0.980   0.957           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1976    400     243     49    pc/h      
                                                                               
Volume ratio, VR                               0.241                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        643         lc/h                    
Weaving lane changes, LCW                  708         lc/h                    
Non-weaving vehicle index, INW             243                                 
Non-weaving lane change, LCNW              357         lc/h                    
Total lane changes, LCALL                  1065        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.355                               
Average weaving speed, SW                  55.6        mi/h                    



Average non-weaving speed, SNW             59.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   58.1        mi/h                    
Weaving segment density, D                 23.0        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.646                               
Weaving segment flow rate, v               2668        pc/h                    
Weaving segment capacity, cW               4051        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4960        600         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2066         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.646        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 EB                                      
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  700         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              688     220     218     70   veh/h      
Peak hour factor, PHF                  0.95    0.84    0.95    0.84            
Peak 15-min volume, v15                181     65      57      21              
Trucks and buses                       4       5       4       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.976   0.980   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           739     268     234     85    pc/h      
                                                                               
Volume ratio, VR                               0.379                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        502         lc/h                    
Weaving lane changes, LCW                  577         lc/h                    
Non-weaving vehicle index, INW             115                                 
Non-weaving lane change, LCNW              164         lc/h                    
Total lane changes, LCALL                  741         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.236                               
Average weaving speed, SW                  31.2        mi/h                    



Average non-weaving speed, SNW             28.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   29.3        mi/h                    
Weaving segment density, D                 22.7        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.366                               
Weaving segment flow rate, v               1326        pc/h                    
Weaving segment capacity, cW               3551        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6442        700         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1811         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.366        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 WB                                      
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  575         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              558     191     239     80   veh/h      
Peak hour factor, PHF                  0.95    0.88    0.95    0.88            
Peak 15-min volume, v15                147     54      63      23              
Trucks and buses                       4       2       4       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           599     219     257     92    pc/h      
                                                                               
Volume ratio, VR                               0.408                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        476         lc/h                    
Weaving lane changes, LCW                  538         lc/h                    
Non-weaving vehicle index, INW             79                                  
Non-weaving lane change, LCNW              69          lc/h                    
Total lane changes, LCALL                  607         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.236                               
Average weaving speed, SW                  31.2        mi/h                    



Average non-weaving speed, SNW             28.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   29.7        mi/h                    
Weaving segment density, D                 19.6        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.329                               
Weaving segment flow rate, v               1167        pc/h                    
Weaving segment capacity, cW               3482        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6770        575         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1776         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.329        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Rt 44 On Ramp to Route 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1933           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              226            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1933        226                   vph   

Peak-hour factor, PHF                  0.98        0.92                        

Peak 15-min volume, v15                493         61                    v     

Trucks and buses                       4           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2012        249                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2012   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2261          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2012                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2261          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.322                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Rt 44 On Ramp to Route 24 SB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2170           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              286            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2170        286                   vph   

Peak-hour factor, PHF                  0.90        0.87                        

Peak 15-min volume, v15                603         82                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2508        330                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2508   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2838          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2508                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2838          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.343                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 13A to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2183           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              311            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2183        311                   vph   

Peak-hour factor, PHF                  0.92        0.84                        

Peak 15-min volume, v15                593         93                    v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2468        376                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2468   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2468          4800            No                    

      Fi   F                                                                   

     v  = v - v            2092          4800            No                    

      FO   F   R                                                               

     v                     376           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2468                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2468          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.592                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 13B to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2466           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              338            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2466        338                   vph   

Peak-hour factor, PHF                  0.90        0.89                        

Peak 15-min volume, v15                685         95                    v     

Trucks and buses                       4           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2795        385                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2795   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2795          4800            No                    

      Fi   F                                                                   

     v  = v - v            2410          4800            No                    

      FO   F   R                                                               

     v                     385           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2795                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2795          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.463                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Highland On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           862            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              126            vph                 

Length of first accel/decel lane            175            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        862         126                   vph   

Peak-hour factor, PHF                  0.82        0.90                        

Peak 15-min volume, v15                263         35                    v     

Trucks and buses                       3           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1067        141                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1067   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1208          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1067                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1208          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.318                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   862            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     237            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               490            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               490            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.5            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24/79 Northbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1570           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     418            v                   

Trucks and buses                            0              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               1.000                              

Driver population factor, fp                1.00                               

Flow rate, vp                               835            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               835            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24/79 Southbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1963           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     511            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1063           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1063           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 6 to Highland                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1173           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              154            vph                 

Length of first accel/decel lane            300            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1173        154                   vph   

Peak-hour factor, PHF                  0.96        0.84                        

Peak 15-min volume, v15                305         46                    v     

Trucks and buses                       8           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1271        185                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1271   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1271          4800            No                    

      Fi   F                                                                   

     v  = v - v            1086          4800            No                    

      FO   F   R                                                               

     v                     185           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1271                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1271          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.185                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 7 to Route 79                                     

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1963           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     60.0           mph                 

Volume on ramp                              790            vph                 

Length of first accel/decel lane            275            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1963        790                   vph   

Peak-hour factor, PHF                  0.95        0.88                        

Peak 15-min volume, v15                517         224                   v     

Trucks and buses                       8           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2149        916                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2149   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2149          4800            No                    

      Fi   F                                                                   

     v  = v - v            1233          4800            No                    

      FO   F   R                                                               

     v                     916           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2149                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2149          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.185                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.8    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1019           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     260            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               546            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               546            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.8            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Route 79 On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           988            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     65.0           mph                 

Volume on ramp                              582            vph                 

Length of first accel/decel lane            270            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        988         582                   vph   

Peak-hour factor, PHF                  0.82        0.94                        

Peak 15-min volume, v15                301         155                   v     

Trucks and buses                       3           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1223        619                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1223   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1842          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1223                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1842          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.314                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 79 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   582            veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     155            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               322            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               322            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  5.0            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 79 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   790            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     217            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               449            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               449            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  6.4            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2676           veh/h               

Peak-hour factor, PHF                       0.99                               

Peak 15-min volume, v15                     676            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               915            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               915            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3036           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     791            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1070           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1070           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  15.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           2922           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              499            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     254            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2922        499         254       vph   

Peak-hour factor, PHF                  0.97        0.90        0.88            

Peak 15-min volume, v15                753         139         72        v     

Trucks and buses                       14          3           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.935       0.985       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3223        563         293       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.654   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2301   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3223          7050            No                    

      Fi   F                                                                   

     v  = v - v            2660          7050            No                    

      FO   F   R                                                               

     v                     563           2100            No                    

      R                                                                        

     v  or v               922  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2301                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2301          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.284                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 71.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               RT 104 On Ramp to Route 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           2423           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              254            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     499            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2423        254         499       vph   

Peak-hour factor, PHF                  0.97        0.88        0.90            

Peak 15-min volume, v15                624         72          139       v     

Trucks and buses                       14          3           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.935       0.985       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2673        293         563       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    613.12  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1592   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2966          7050            No                    

      FO                                                                       

     v  or v               1081 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1592                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2966          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.295                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 62.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3036           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              329            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     488            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3036        329         488       vph   

Peak-hour factor, PHF                  0.96        0.89        0.91            

Peak 15-min volume, v15                791         92          134       v     

Trucks and buses                       3           4           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.980       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3210        377         544       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.662   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2254   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3210          7200            No                    

      Fi   F                                                                   

     v  = v - v            2833          7200            No                    

      FO   F   R                                                               

     v                     377           2100            No                    

      R                                                                        

     v  or v               956  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2254                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2254          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.267                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 66.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               RT 104 On Ramp to Route 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2707           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              488            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     329            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2707        488         329       vph   

Peak-hour factor, PHF                  0.96        0.91        0.89            

Peak 15-min volume, v15                705         134         92        v     

Trucks and buses                       3           3           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.985       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2862        544         377       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    490.08  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.599   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1713   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3406          7200            No                    

      FO                                                                       

     v  or v               1149 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1713                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3406          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.306                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1512           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     411            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               850            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               850            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1512           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     29.0           mph                 

Volume on ramp                              228            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1512        228                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                390         65                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1613        264                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1613   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1613          4800            No                    

      Fi   F                                                                   

     v  = v - v            1349          4800            No                    

      FO   F   R                                                               

     v                     264           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1613                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1613          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.0+   pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.530                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1671           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              159            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1671        159                   vph   

Peak-hour factor, PHF                  0.92        0.89                        

Peak 15-min volume, v15                454         45                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1880        180                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1880   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1880          4800            No                    

      Fi   F                                                                   

     v  = v - v            1700          4800            No                    

      FO   F   R                                                               

     v                     180           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1880                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1880          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.314                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1284           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     31.0           mph                 

Volume on ramp                              955            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1284        955                   vph   

Peak-hour factor, PHF                  0.97        0.94                        

Peak 15-min volume, v15                331         254                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1370        1041                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1370   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2411          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1370                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2411          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.271                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2363           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     622            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1293           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            69.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        69.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1293           pc/h/ln             

Free-flow speed, FFS                        69.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.5           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2363           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1063           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2363        1063                  vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                622         280                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2587        1158                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2587   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2587          4780            No                    

      Fi   F                                                                   

     v  = v - v            1429          4780            No                    

      FO   F   R                                                               

     v                     1158          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2587                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2587          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.636                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1301           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              363            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1301        363                   vph   

Peak-hour factor, PHF                  0.94        0.86                        

Peak 15-min volume, v15                346         106                   v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1439        428                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1439   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1867          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1439                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1867          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.275                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1483           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     382            v                   

Trucks and buses                            1              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.995                              

Driver population factor, fp                1.00                               

Flow rate, vp                               768            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               768            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  14.0           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1045           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              155            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1045        155                   vph   

Peak-hour factor, PHF                  0.97        0.83                        

Peak 15-min volume, v15                269         47                    v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1099        187                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1099   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1099          4800            No                    

      Fi   F                                                                   

     v  = v - v            912           4800            No                    

      FO   F   R                                                               

     v                     187           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1099                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1099          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   4.7     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.445                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1483           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              783            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1483        783                   vph   

Peak-hour factor, PHF                  0.97        0.94                        

Peak 15-min volume, v15                382         208                   v     

Trucks and buses                       1           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1537        854                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1537   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1537          4500            No                    

      Fi   F                                                                   

     v  = v - v            683           4500            No                    

      FO   F   R                                                               

     v                     854           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1537                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1537          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.505                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           890            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              647            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        890         647                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                229         184                   v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          936         735                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  936    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1671          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 936                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1671          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.282                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           700            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              228            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        700         228                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                180         65                    v     

Trucks and buses                       1           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          725         264                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  725    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     989           4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 725                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                989           4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.322                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                SC                                                     

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1536           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     404            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               558            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            58.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        58.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               558            pc/h/ln             

Free-flow speed, FFS                        58.0           mi/h                

Average passenger-car speed, S              60.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  9.3            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  58.0           mph                 

Volume on freeway                           1393           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              639            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1393        639                   vph   

Peak-hour factor, PHF                  0.95        0.90                        

Peak 15-min volume, v15                367         178                   v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1518        724                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1518   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1518          4560            No                    

      Fi   F                                                                   

     v  = v - v            794           4560            No                    

      FO   F   R                                                               

     v                     724           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1518                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1518          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.584                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           754            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              158            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        754         158                   vph   

Peak-hour factor, PHF                  0.95        0.83                        

Peak 15-min volume, v15                198         48                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          806         194                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  806    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1000          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 806                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1000          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   7.5     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.267                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 21012                                        
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1253    145     124     14   veh/h      
Peak hour factor, PHF                  0.95    0.86    0.95    0.86            
Peak 15-min volume, v15                330     42      33      4               
Trucks and buses                       7       2       7       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.990   0.966   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1365    170     135     16    pc/h      
                                                                               
Volume ratio, VR                               0.181                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        305         lc/h                    
Weaving lane changes, LCW                  521         lc/h                    
Non-weaving vehicle index, INW             262                                 
Non-weaving lane change, LCNW              222         lc/h                    
Total lane changes, LCALL                  743         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.186                               
Average weaving speed, SW                  49.6        mi/h                    



Average non-weaving speed, SNW             51.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   50.8        mi/h                    
Weaving segment density, D                 11.1        pc/mi/ln                
Level of service, LOS                      A                                   
Weaving segment v/c ratio                  0.282                               
Weaving segment flow rate, v               1686        pc/h                    
Weaving segment capacity, cW               5771        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4342        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1991         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.282        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7A to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2444           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              765            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     430            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2444        765         430       vph   

Peak-hour factor, PHF                  0.97        0.95        0.92            

Peak 15-min volume, v15                630         201         117       v     

Trucks and buses                       3           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2557        825         488       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.658   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1965   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2557          7200            No                    

      Fi   F                                                                   

     v  = v - v            1732          7200            No                    

      FO   F   R                                                               

     v                     825           2100            No                    

      R                                                                        

     v  or v               592  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1965                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1965          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.437                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2108           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              56             vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     430            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2108        56          430       vph   

Peak-hour factor, PHF                  0.97        0.74        0.92            

Peak 15-min volume, v15                543         19          117       v     

Trucks and buses                       3           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2206        78          488       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    4213.80 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.749   Using Equation  6                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1672   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2206          7200            No                    

      Fi   F                                                                   

     v  = v - v            2128          7200            No                    

      FO   F   R                                                               

     v                     78            2100            No                    

      R                                                                        

     v  or v               534  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1672                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1672          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.370                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 North Exit 7A                           

Junction:               On Ramp to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2156           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              765            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     430            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2156        765         430       vph   

Peak-hour factor, PHF                  0.97        0.95        0.92            

Peak 15-min volume, v15                556         201         117       v     

Trucks and buses                       4           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2267        825         488       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    573.49  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.591   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1341   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3092          7200            No                    

      FO                                                                       

     v  or v               926  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1341                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3092          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.315                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.5    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2486           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              576            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     772            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1600           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2486        576         772       vph   

Peak-hour factor, PHF                  0.97        0.91        0.94            

Peak 15-min volume, v15                641         158         205       v     

Trucks and buses                       11          12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.948       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2704        671         846       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.662   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2016   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2704          7200            No                    

      Fi   F                                                                   

     v  = v - v            2033          7200            No                    

      FO   F   R                                                               

     v                     671           2100            No                    

      R                                                                        

     v  or v               688  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2016                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2016          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.358                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 South Exit 7B                           

Junction:               On Ramp to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1890           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              576            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     772            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1550           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1890        576         772       vph   

Peak-hour factor, PHF                  0.90        0.91        0.94            

Peak 15-min volume, v15                525         158         205       v     

Trucks and buses                       4           12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2142        671         846       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    908.58  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1285   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2813          7200            No                    

      FO                                                                       

     v  or v               857  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1285                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2813          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.277                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 7B & 7A                                
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2000        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1565    633     344     139  veh/h      
Peak hour factor, PHF                  0.97    0.94    0.97    0.94            
Peak 15-min volume, v15                403     168     89      37              
Trucks and buses                       11      6       11      6         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.948   0.971   0.948   0.971           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1702    694     374     152   pc/h      
                                                                               
Volume ratio, VR                               0.366                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1068        lc/h                    
Weaving lane changes, LCW                  1289        lc/h                    
Non-weaving vehicle index, INW             260                                 
Non-weaving lane change, LCNW              888         lc/h                    
Total lane changes, LCALL                  2177        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.242                               
Average weaving speed, SW                  59.3        mi/h                    



Average non-weaving speed, SNW             57.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   58.2        mi/h                    
Weaving segment density, D                 16.7        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.470                               
Weaving segment flow rate, v               2922        pc/h                    
Weaving segment capacity, cW               5889        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6297        2000        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2071         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.470        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2922           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     753            v                   

Trucks and buses                            14             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.935                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1074           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1074           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  16.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2159           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     551            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1124           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1124           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 7A & 14B                               
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1350        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1745    401     356     82   veh/h      
Peak hour factor, PHF                  0.98    0.93    0.98    0.93            
Peak 15-min volume, v15                445     108     91      22              
Trucks and buses                       4       5       4       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.976   0.980   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1816    442     371     90    pc/h      
                                                                               
Volume ratio, VR                               0.299                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        813         lc/h                    
Weaving lane changes, LCW                  987         lc/h                    
Non-weaving vehicle index, INW             180                                 
Non-weaving lane change, LCNW              547         lc/h                    
Total lane changes, LCALL                  1534        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.250                               
Average weaving speed, SW                  59.0        mi/h                    



Average non-weaving speed, SNW             59.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   59.6        mi/h                    
Weaving segment density, D                 15.2        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.436                               
Weaving segment flow rate, v               2719        pc/h                    
Weaving segment capacity, cW               6109        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5573        1350        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2077         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.436        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3196           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     841            v                   

Trucks and buses                            21             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.905                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1239           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1239           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  19.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2466           veh/h               

Peak-hour factor, PHF                       0.90                               

Peak 15-min volume, v15                     685            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1397           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1397           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.5           mi/h                

Number of lanes, N                          2                                  

Density, D                                  20.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 7B & 14 A                              
Analysis Year:                No action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1550        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2350        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1849    40      756     16   veh/h      
Peak hour factor, PHF                  0.95    0.74    0.95    0.74            
Peak 15-min volume, v15                487     14      199     5               
Trucks and buses                       21      5       21      5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.905   0.976   0.905   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2151    55      879     22    pc/h      
                                                                               
Volume ratio, VR                               0.301                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        934         lc/h                    
Weaving lane changes, LCW                  1233        lc/h                    
Non-weaving vehicle index, INW             674                                 
Non-weaving lane change, LCNW              710         lc/h                    
Total lane changes, LCALL                  1943        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.270                               
Average weaving speed, SW                  54.4        mi/h                    



Average non-weaving speed, SNW             53.3        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   53.6        mi/h                    
Weaving segment density, D                 19.3        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.507                               
Weaving segment flow rate, v               3107        pc/h                    
Weaving segment capacity, cW               5541        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5590        1550        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2350        2041         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.507        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 14A to I-495 Southbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2159           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              56             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     483            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2159        56          483       vph   

Peak-hour factor, PHF                  0.98        0.70        0.93            

Peak 15-min volume, v15                551         20          130       v     

Trucks and buses                       4           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2247        83          532       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.700   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1598   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2247          7200            No                    

      Fi   F                                                                   

     v  = v - v            2164          7200            No                    

      FO   F   R                                                               

     v                     83            2000            No                    

      R                                                                        

     v  or v               649  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1598                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1598          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.435                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 North Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1678           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              430            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     765            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1678        430         765       vph   

Peak-hour factor, PHF                  0.97        0.92        0.95            

Peak 15-min volume, v15                432         117         201       v     

Trucks and buses                       3           9           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.957       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1756        488         825       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    263.62  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1053   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2244          7200            No                    

      FO                                                                       

     v  or v               703  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1053                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2244          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.283                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 North Exit 14A                                

Junction:               On Ramp to I-495 Southbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2199           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              56             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     483            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2199        56          483       vph   

Peak-hour factor, PHF                  0.96        0.70        0.93            

Peak 15-min volume, v15                573         20          130       v     

Trucks and buses                       3           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2325        83          532       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    232.11  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1385   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2408          7200            No                    

      FO                                                                       

     v  or v               940  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1385                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2408          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.292                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.4    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 14B to I-495 Northbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3196           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              590            vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     488            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3196        590         488       vph   

Peak-hour factor, PHF                  0.95        0.97        0.91            

Peak 15-min volume, v15                841         152         134       v     

Trucks and buses                       21          6           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.905       0.971       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3717        626         544       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    4994.72 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.638   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2599   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3717          7050            No                    

      Fi   F                                                                   

     v  = v - v            3091          7050            No                    

      FO   F   R                                                               

     v                     626           2100            No                    

      R                                                                        

     v  or v               1118 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2599                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2599          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.289                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 70.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 South Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2052           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              590            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     56             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2052        590         56        vph   

Peak-hour factor, PHF                  0.92        0.97        0.74            

Peak 15-min volume, v15                558         152         19        v     

Trucks and buses                       4           6           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.971       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2275        626         78        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1144.61 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.597   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1358   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2901          7200            No                    

      FO                                                                       

     v  or v               917  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1358                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2901          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.279                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.5    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Padelford On Ramp to Rt 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1304           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              236            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1304        236                   vph   

Peak-hour factor, PHF                  0.94        0.94                        

Peak 15-min volume, v15                347         63                    v     

Trucks and buses                       3           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1408        254                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1408   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1662          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1408                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1662          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Padelford On Ramp to Rt 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1564           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              46             vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1564        46                    vph   

Peak-hour factor, PHF                  0.95        0.77                        

Peak 15-min volume, v15                412         15                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1671        61                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1671   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1732          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1671                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1732          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.292                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1375           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              71             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1375        71                    vph   

Peak-hour factor, PHF                  0.94        0.70                        

Peak 15-min volume, v15                366         25                    v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1485        104                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1485   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1485          4800            No                    

      Fi   F                                                                   

     v  = v - v            1381          4800            No                    

      FO   F   R                                                               

     v                     104           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1485                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1485          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   8.9     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.502                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1375           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     366            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               742            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               742            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  10.6           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1897           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              333            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1897        333                   vph   

Peak-hour factor, PHF                  0.95        0.89                        

Peak 15-min volume, v15                499         94                    v     

Trucks and buses                       3           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2027        376                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2027   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2027          4800            No                    

      Fi   F                                                                   

     v  = v - v            1651          4800            No                    

      FO   F   R                                                               

     v                     376           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2027                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2027          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.527                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.2    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1609           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     423            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               860            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               860            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2920           veh/h               

Peak-hour factor, PHF                       0.89                               

Peak 15-min volume, v15                     820            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1731           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1731           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              66.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  25.9           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2920           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              357            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2920        357                   vph   

Peak-hour factor, PHF                  0.89        0.89                        

Peak 15-min volume, v15                820         100                   v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3461        411                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3461   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3461          4800            No                    

      Fi   F                                                                   

     v  = v - v            3050          4800            No                    

      FO   F   R                                                               

     v                     411           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3461                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3461          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.556                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3061           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     46.0           mph                 

Volume on ramp                              141            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3061        141                   vph   

Peak-hour factor, PHF                  0.89        0.98                        

Peak 15-min volume, v15                860         36                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3628        147                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3628   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3628          4800            No                    

      Fi   F                                                                   

     v  = v - v            3481          4800            No                    

      FO   F   R                                                               

     v                     147           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3628                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3628          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.298                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2563           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              1602           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2563        1602                  vph   

Peak-hour factor, PHF                  0.89        0.97                        

Peak 15-min volume, v15                720         413                   v     

Trucks and buses                       11          10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3038        1734                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3038   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4772          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3038                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4772          4600                  Yes                  

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.695                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2114           veh/h               

Peak-hour factor, PHF                       0.86                               

Peak 15-min volume, v15                     615            v                   

Trucks and buses                            12             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1303           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1303           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.6           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Mar 2014                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Collector Road                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2114           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              973            vph                 

Length of first accel/decel lane            125            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2114        973                   vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                529                               v     

Trucks and buses                       9           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.957       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2209        997                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.659   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1796   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2209          7140            No                    

      Fi   F                                                                   

     v  = v - v            1212          7140            No                    

      FO   F   R                                                               

     v                     997           2200            No                    

      R                                                                        

     v  or v               413  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1796                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1796          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.258                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032 Option 1D                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2114           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              202            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2114        202                   vph   

Peak-hour factor, PHF                  0.86        0.90                        

Peak 15-min volume, v15                615         56                    v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2606        235                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2606   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2606          4760            No                    

      Fi   F                                                                   

     v  = v - v            2371          4760            No                    

      FO   F   R                                                               

     v                     235           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2606                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2606          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.579                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032 Option 1D                               

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           1912           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              771            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1912        771                   vph   

Peak-hour factor, PHF                  0.86        0.90                        

Peak 15-min volume, v15                556         214                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2357        895                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2357   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2357          4760            No                    

      Fi   F                                                                   

     v  = v - v            1462          4760            No                    

      FO   F   R                                                               

     v                     895           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2357                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2357          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.639                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2114           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              973            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2114        973                   vph   

Peak-hour factor, PHF                  0.86        0.90                        

Peak 15-min volume, v15                615         270                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2606        1130                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2606   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2606          4760            No                    

      Fi   F                                                                   

     v  = v - v            1476          4760            No                    

      FO   F   R                                                               

     v                     1130          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2606                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2606          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.660                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1147           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              323            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1147        323                   vph   

Peak-hour factor, PHF                  0.89        0.82                        

Peak 15-min volume, v15                322         98                    v     

Trucks and buses                       9           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.957       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1347        404                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1347   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1751          4780            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1347                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1751          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.272                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1940           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     522            v                   

Trucks and buses                            2              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.990                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1053           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1053           pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1810           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              161            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1810        161                   vph   

Peak-hour factor, PHF                  0.92        0.83                        

Peak 15-min volume, v15                492         48                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2046        195                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2046   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2046          4780            No                    

      Fi   F                                                                   

     v  = v - v            1851          4780            No                    

      FO   F   R                                                               

     v                     195           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2046                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2046          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.446                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1940           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              1314           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1940        1314                  vph   

Peak-hour factor, PHF                  0.93        0.97                        

Peak 15-min volume, v15                522         339                   v     

Trucks and buses                       2           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2107        1382                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2107   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2107          4500            No                    

      Fi   F                                                                   

     v  = v - v            725           4500            No                    

      FO   F   R                                                               

     v                     1382          2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2107                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2107          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.552                        

                                              S                                

Space mean speed in ramp influence area,     S  = 47.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 47.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1649           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              240            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1649        240                   vph   

Peak-hour factor, PHF                  0.93        0.75                        

Peak 15-min volume, v15                443         80                    v     

Trucks and buses                       2           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1791        323                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1791   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2114          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1791                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2114          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.294                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           590            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     28.0           mph                 

Volume on ramp                              357            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        590         357                   vph   

Peak-hour factor, PHF                  0.93        0.89                        

Peak 15-min volume, v15                159         100                   v     

Trucks and buses                       2           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          641         411                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  641    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1052          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 641                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1052          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.323                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1270           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     331            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               456            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            56.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        56.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               456            pc/h/ln             

Free-flow speed, FFS                        56.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  8.3            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  56.0           mph                 

Volume on freeway                           1139           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              242            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1139        242                   vph   

Peak-hour factor, PHF                  0.75        0.96                        

Peak 15-min volume, v15                380         63                    v     

Trucks and buses                       7           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1572        265                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1572   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1572          4520            No                    

      Fi   F                                                                   

     v  = v - v            1307          4520            No                    

      FO   F   R                                                               

     v                     265           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1572                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1572          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.452                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           947            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              56             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        947         56                    vph   

Peak-hour factor, PHF                  0.89        0.83                        

Peak 15-min volume, v15                266         17                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1107        70                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1107   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1177          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1107                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1177          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   9.0     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.269                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                No Action 2032                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1016    127     113     14   veh/h      
Peak hour factor, PHF                  0.96    0.98    0.96    0.98            
Peak 15-min volume, v15                265     32      29      4               
Trucks and buses                       7       5       7       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.976   0.966   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1095    133     122     15    pc/h      
                                                                               
Volume ratio, VR                               0.187                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        255         lc/h                    
Weaving lane changes, LCW                  471         lc/h                    
Non-weaving vehicle index, INW             211                                 
Non-weaving lane change, LCNW              166         lc/h                    
Total lane changes, LCALL                  637         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.165                               
Average weaving speed, SW                  50.2        mi/h                    



Average non-weaving speed, SNW             52.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   51.6        mi/h                    
Weaving segment density, D                 8.8         pc/mi/ln                
Level of service, LOS                      A                                   
Weaving segment v/c ratio                  0.229                               
Weaving segment flow rate, v               1365        pc/h                    
Weaving segment capacity, cW               5757        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4402        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1986         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.229        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2217           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     577            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1218           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1218           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Mar 2014                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Collector Road                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4274           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              1623           vph                 

Length of first accel/decel lane            125            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4274        1623                  vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                1069        406                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4530        1696                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.569   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3308   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4530          7140            No                    

      Fi   F                                                                   

     v  = v - v            2834          7140            No                    

      FO   F   R                                                               

     v                     1696          2200            No                    

      R                                                                        

     v  or v               1222 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3308                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3308          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.321                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 73.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2217           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              344            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2217        344                   vph   

Peak-hour factor, PHF                  0.96        0.87                        

Peak 15-min volume, v15                577         99                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2436        405                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2436   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2436          4800            No                    

      Fi   F                                                                   

     v  = v - v            2031          4800            No                    

      FO   F   R                                                               

     v                     405           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2436                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2436          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.555                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2416           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     46.0           mph                 

Volume on ramp                              199            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2416        199                   vph   

Peak-hour factor, PHF                  0.96        0.79                        

Peak 15-min volume, v15                629         63                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2655        258                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2655   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2655          4800            No                    

      Fi   F                                                                   

     v  = v - v            2397          4800            No                    

      FO   F   R                                                               

     v                     258           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2655                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2655          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.308                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1873           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              1199           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1873        1199                  vph   

Peak-hour factor, PHF                  0.96        0.90                        

Peak 15-min volume, v15                488         333                   v     

Trucks and buses                       11          10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2058        1399                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2058   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3457          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2058                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3457          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.358                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4274           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     1149           v                   

Trucks and buses                            12             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2436           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2436           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              52.3           mi/h                

Number of lanes, N                          2                                  

Density, D                                  46.6           pc/mi/ln            

Level of service, LOS                       F                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4274           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              1623           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4274        1623                  vph   

Peak-hour factor, PHF                  0.92        0.98                        

Peak 15-min volume, v15                1161        414                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4924        1731                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4924   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4924          4760            Yes                   

      Fi   F                                                                   

     v  = v - v            3193          4760            No                    

      FO   F   R                                                               

     v                     1731          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4924                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4924          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence F                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.714                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 NB                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032 Opt 1D                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4274           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              271            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4274        271                   vph   

Peak-hour factor, PHF                  0.92        0.98                        

Peak 15-min volume, v15                1161        69                    v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4924        289                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4924   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4924          4760            Yes                   

      Fi   F                                                                   

     v  = v - v            4635          4760            No                    

      FO   F   R                                                               

     v                     289           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4924                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4924          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence F                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.584                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 SB                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032 Opt 1D                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4003           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              1352           vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4003        1352                  vph   

Peak-hour factor, PHF                  0.92        0.98                        

Peak 15-min volume, v15                1088        345                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4612        1442                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4612   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4612          4760            No                    

      Fi   F                                                                   

     v  = v - v            3170          4760            No                    

      FO   F   R                                                               

     v                     1442          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4612                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4612          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence E                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.688                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2651           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              533            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2651        533                   vph   

Peak-hour factor, PHF                  0.93        0.93                        

Peak 15-min volume, v15                713         143                   v     

Trucks and buses                       12          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3022        587                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3022   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3609          4760            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3022                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3609          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.394                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1890           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     503            v                   

Trucks and buses                            2              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.990                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1015           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1015           pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.5           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1360           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              211            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1360        211                   vph   

Peak-hour factor, PHF                  0.93        0.88                        

Peak 15-min volume, v15                366         60                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1521        241                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1521   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1521          4780            No                    

      Fi   F                                                                   

     v  = v - v            1280          4780            No                    

      FO   F   R                                                               

     v                     241           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1521                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1521          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   8.3     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.450                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp to Route 24 North                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1890           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              983            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1890        983                   vph   

Peak-hour factor, PHF                  0.94        0.98                        

Peak 15-min volume, v15                503         251                   v     

Trucks and buses                       2           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2031        1023                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2031   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2031          4500            No                    

      Fi   F                                                                   

     v  = v - v            1008          4500            No                    

      FO   F   R                                                               

     v                     1023          2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2031                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2031          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.520                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1149           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              700            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1149        700                   vph   

Peak-hour factor, PHF                  0.94        0.83                        

Peak 15-min volume, v15                306         211                   v     

Trucks and buses                       2           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1235        852                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1235   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2087          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1235                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2087          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           907            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              334            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        907         334                   vph   

Peak-hour factor, PHF                  0.84        0.95                        

Peak 15-min volume, v15                270         88                    v     

Trucks and buses                       1           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1085        353                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1085   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1438          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1085                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1438          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.329                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2405           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     620            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               855            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            56.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        56.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               855            pc/h/ln             

Free-flow speed, FFS                        56.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  15.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  56.0           mph                 

Volume on freeway                           1838           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              179            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1838        179                   vph   

Peak-hour factor, PHF                  0.87        0.97                        

Peak 15-min volume, v15                528         46                    v     

Trucks and buses                       7           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2187        194                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2187   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2187          4520            No                    

      Fi   F                                                                   

     v  = v - v            1993          4520            No                    

      FO   F   R                                                               

     v                     194           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2187                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2187          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.445                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           1681           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              247            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1681        247                   vph   

Peak-hour factor, PHF                  0.97        0.95                        

Peak 15-min volume, v15                433         65                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1802        269                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1802   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2071          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1802                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2071          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.287                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                No Action 2032                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1677    151     529     48   veh/h      
Peak hour factor, PHF                  0.97    0.79    0.97    0.79            
Peak 15-min volume, v15                432     48      136     15              
Trucks and buses                       7       5       7       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.976   0.966   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1789    196     564     62    pc/h      
                                                                               
Volume ratio, VR                               0.291                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        760         lc/h                    
Weaving lane changes, LCW                  976         lc/h                    
Non-weaving vehicle index, INW             352                                 
Non-weaving lane change, LCNW              318         lc/h                    
Total lane changes, LCALL                  1294        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.288                               
Average weaving speed, SW                  46.8        mi/h                    



Average non-weaving speed, SNW             46.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   46.5        mi/h                    
Weaving segment density, D                 18.7        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.457                               
Weaving segment flow rate, v               2611        pc/h                    
Weaving segment capacity, cW               5516        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5488        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1903         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.457        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1576           veh/h               

Peak-hour factor, PHF                       0.99                               

Peak 15-min volume, v15                     398            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               824            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               824            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Mar 2014                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Collector Road                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2543           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              1090           vph                 

Length of first accel/decel lane            125            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2543        1090                  vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                636         273                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2645        1128                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.642   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2102   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2645          7140            No                    

      Fi   F                                                                   

     v  = v - v            1517          7140            No                    

      FO   F   R                                                               

     v                     1128          2200            No                    

      R                                                                        

     v  or v               543  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2102                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2102          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.270                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday MID                                           

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1576           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     29.0           mph                 

Volume on ramp                              250            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1576        250                   vph   

Peak-hour factor, PHF                  0.99        0.83                        

Peak 15-min volume, v15                398         75                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1648        307                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1648   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1648          4800            No                    

      Fi   F                                                                   

     v  = v - v            1341          4800            No                    

      FO   F   R                                                               

     v                     307           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1648                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1648          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.534                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday MID                                           

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1779           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              203            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1779        203                   vph   

Peak-hour factor, PHF                  0.99        0.86                        

Peak 15-min volume, v15                449         59                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1860        238                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1860   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1860          4800            No                    

      Fi   F                                                                   

     v  = v - v            1622          4800            No                    

      FO   F   R                                                               

     v                     238           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1860                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1860          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.319                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1326           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     31.0           mph                 

Volume on ramp                              1083           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1326        1083                  vph   

Peak-hour factor, PHF                  0.98        0.95                        

Peak 15-min volume, v15                338         285                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1400        1168                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1400   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2568          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1400                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2568          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.279                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday MID                                           

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2543           veh/h               

Peak-hour factor, PHF                       0.85                               

Peak 15-min volume, v15                     748            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1556           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            69.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        69.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1556           pc/h/ln             

Free-flow speed, FFS                        69.0           mi/h                

Average passenger-car speed, S              68.5           mi/h                

Number of lanes, N                          2                                  

Density, D                                  22.7           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2543           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1090           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2543        1090                  vph   

Peak-hour factor, PHF                  0.85        0.97                        

Peak 15-min volume, v15                748         281                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3111        1163                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3111   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3111          4780            No                    

      Fi   F                                                                   

     v  = v - v            1948          4780            No                    

      FO   F   R                                                               

     v                     1163          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3111                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3111          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.637                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 NB                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032 Opt 1D                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2543           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              247            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2543        247                   vph   

Peak-hour factor, PHF                  0.85        0.97                        

Peak 15-min volume, v15                748         64                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3111        264                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3111   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3111          4780            No                    

      Fi   F                                                                   

     v  = v - v            2847          4780            No                    

      FO   F   R                                                               

     v                     264           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3111                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3111          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.556                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 SB                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032 Opt 1D                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2296           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              843            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2296        843                   vph   

Peak-hour factor, PHF                  0.85        0.97                        

Peak 15-min volume, v15                675         217                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2809        899                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2809   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2809          4780            No                    

      Fi   F                                                                   

     v  = v - v            1910          4780            No                    

      FO   F   R                                                               

     v                     899           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2809                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2809          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.613                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1366           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              371            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1366        371                   vph   

Peak-hour factor, PHF                  0.87        0.92                        

Peak 15-min volume, v15                393         101                   v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1633        409                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1633   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2042          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1633                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2042          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.280                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1587           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     418            v                   

Trucks and buses                            1              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.995                              

Driver population factor, fp                1.00                               

Flow rate, vp                               839            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               839            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1195           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              214            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1195        214                   vph   

Peak-hour factor, PHF                  0.95        0.91                        

Peak 15-min volume, v15                314         59                    v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1283        235                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1283   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1283          4800            No                    

      Fi   F                                                                   

     v  = v - v            1048          4800            No                    

      FO   F   R                                                               

     v                     235           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1283                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1283          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   6.3     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.449                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1587           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              888            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1587        888                   vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                418         234                   v     

Trucks and buses                       1           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1679        958                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1679   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1679          4500            No                    

      Fi   F                                                                   

     v  = v - v            721           4500            No                    

      FO   F   R                                                               

     v                     958           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1679                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1679          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.514                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           981            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              569            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        981         569                   vph   

Peak-hour factor, PHF                  0.95        0.98                        

Peak 15-min volume, v15                258         145                   v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1053        581                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1053   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1634          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1053                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1634          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.281                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           699            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              250            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        699         250                   vph   

Peak-hour factor, PHF                  0.95        0.83                        

Peak 15-min volume, v15                184         75                    v     

Trucks and buses                       1           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          739         307                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  739    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1046          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 739                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1046          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.322                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1780           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     468            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               646            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            58.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        58.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               646            pc/h/ln             

Free-flow speed, FFS                        58.0           mi/h                

Average passenger-car speed, S              60.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  10.8           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  58.0           mph                 

Volume on freeway                           1081           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              160            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1081        160                   vph   

Peak-hour factor, PHF                  0.95        0.85                        

Peak 15-min volume, v15                284         47                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1178        192                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1178   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1178          4560            No                    

      Fi   F                                                                   

     v  = v - v            986           4560            No                    

      FO   F   R                                                               

     v                     192           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1178                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1178          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   9.9     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.536                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           953            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              122            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        953         122                   vph   

Peak-hour factor, PHF                  0.94        0.94                        

Peak 15-min volume, v15                253         32                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1029        132                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1029   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1161          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1029                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1161          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   8.8     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.269                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Midday Saturday                                  
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                No Action 2022                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              962     124     805     80   veh/h      
Peak hour factor, PHF                  0.95    0.86    0.95    0.86            
Peak 15-min volume, v15                253     36      212     23              
Trucks and buses                       7       2       7       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.990   0.966   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1048    146     877     94    pc/h      
                                                                               
Volume ratio, VR                               0.473                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1023        lc/h                    
Weaving lane changes, LCW                  1239        lc/h                    
Non-weaving vehicle index, INW             217                                 
Non-weaving lane change, LCNW              172         lc/h                    
Total lane changes, LCALL                  1411        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.309                               
Average weaving speed, SW                  46.3        mi/h                    



Average non-weaving speed, SNW             45.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   45.7        mi/h                    
Weaving segment density, D                 15.8        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.426                               
Weaving segment flow rate, v               2165        pc/h                    
Weaving segment capacity, cW               4907        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7507        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1748         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.426        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1605           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     436            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               903            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               903            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Mar 2014                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Collector Road                                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2509           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              1128           vph                 

Length of first accel/decel lane            125            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2509        1128                  vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                            282                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2609        1167                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.641   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2091   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2609          7140            No                    

      Fi   F                                                                   

     v  = v - v            1442          7140            No                    

      FO   F   R                                                               

     v                     1167          2200            No                    

      R                                                                        

     v  or v               518  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2091                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2091          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.273                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1605           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     29.0           mph                 

Volume on ramp                              242            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1605        242                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                414         69                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1713        281                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1713   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1713          4800            No                    

      Fi   F                                                                   

     v  = v - v            1432          4800            No                    

      FO   F   R                                                               

     v                     281           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1713                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1713          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.531                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1774           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              169            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1774        169                   vph   

Peak-hour factor, PHF                  0.92        0.89                        

Peak 15-min volume, v15                482         47                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1996        192                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1996   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1996          4800            No                    

      Fi   F                                                                   

     v  = v - v            1804          4800            No                    

      FO   F   R                                                               

     v                     192           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1996                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1996          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.315                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1363           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     31.0           mph                 

Volume on ramp                              1014           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1363        1014                  vph   

Peak-hour factor, PHF                  0.97        0.94                        

Peak 15-min volume, v15                351         270                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1454        1106                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1454   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2560          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1454                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2560          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.278                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2509           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     660            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1373           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            69.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        69.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1373           pc/h/ln             

Free-flow speed, FFS                        69.0           mi/h                

Average passenger-car speed, S              69.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.7           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2509           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1128           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2509        1128                  vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                660         297                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2747        1229                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2747   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2747          4780            No                    

      Fi   F                                                                   

     v  = v - v            1518          4780            No                    

      FO   F   R                                                               

     v                     1229          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2747                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2747          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.643                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 NB                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032 Opt 1D                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2509           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              256            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2509        256                   vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                660         67                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2747        279                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2747   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2747          4780            No                    

      Fi   F                                                                   

     v  = v - v            2468          4780            No                    

      FO   F   R                                                               

     v                     279           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2747                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2747          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.557                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 SB                               

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032 Opt 1D                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2253           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              872            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2253        872                   vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                593         229                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2466        950                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2466   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2466          4780            No                    

      Fi   F                                                                   

     v  = v - v            1516          4780            No                    

      FO   F   R                                                               

     v                     950           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2466                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2466          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.618                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1381           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              385            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1381        385                   vph   

Peak-hour factor, PHF                  0.94        0.86                        

Peak 15-min volume, v15                367         112                   v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1528        454                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1528   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1982          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1528                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1982          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.278                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1575           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     406            v                   

Trucks and buses                            1              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.995                              

Driver population factor, fp                1.00                               

Flow rate, vp                               816            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               816            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  14.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1109           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              165            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1109        165                   vph   

Peak-hour factor, PHF                  0.97        0.83                        

Peak 15-min volume, v15                286         50                    v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1166        199                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1166   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1166          4800            No                    

      Fi   F                                                                   

     v  = v - v            967           4800            No                    

      FO   F   R                                                               

     v                     199           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1166                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1166          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   5.3     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.446                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1575           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              831            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1575        831                   vph   

Peak-hour factor, PHF                  0.97        0.94                        

Peak 15-min volume, v15                406         221                   v     

Trucks and buses                       1           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1632        906                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1632   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1632          4500            No                    

      Fi   F                                                                   

     v  = v - v            726           4500            No                    

      FO   F   R                                                               

     v                     906           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1632                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1632          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.510                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           944            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              686            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        944         686                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                243         195                   v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          993         780                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  993    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1773          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 993                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1773          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.284                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           744            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              242            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        744         242                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                192         69                    v     

Trucks and buses                       1           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          771         281                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  771    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1052          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 771                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1052          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.322                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1631           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     429            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               592            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            58.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        58.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               592            pc/h/ln             

Free-flow speed, FFS                        58.0           mi/h                

Average passenger-car speed, S              60.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  9.9            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  58.0           mph                 

Volume on freeway                           1479           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              679            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1479        679                   vph   

Peak-hour factor, PHF                  0.95        0.90                        

Peak 15-min volume, v15                389         189                   v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1611        770                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1611   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1611          4560            No                    

      Fi   F                                                                   

     v  = v - v            841           4560            No                    

      FO   F   R                                                               

     v                     770           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1611                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1611          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.588                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2032                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           981            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              168            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        981         168                   vph   

Peak-hour factor, PHF                  0.95        0.83                        

Peak 15-min volume, v15                258         51                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1048        206                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1048   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1254          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1048                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1254          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   9.5     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.270                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 21012                                        
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                No Action 2032                                   
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1330    154     132     15   veh/h      
Peak hour factor, PHF                  0.95    0.86    0.95    0.86            
Peak 15-min volume, v15                350     45      35      4               
Trucks and buses                       7       2       7       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.990   0.966   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1449    181     144     18    pc/h      
                                                                               
Volume ratio, VR                               0.181                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        325         lc/h                    
Weaving lane changes, LCW                  541         lc/h                    
Non-weaving vehicle index, INW             279                                 
Non-weaving lane change, LCNW              239         lc/h                    
Total lane changes, LCALL                  780         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.193                               
Average weaving speed, SW                  49.4        mi/h                    



Average non-weaving speed, SNW             50.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   50.5        mi/h                    
Weaving segment density, D                 11.8        pc/mi/ln                
Level of service, LOS                      A                                   
Weaving segment v/c ratio                  0.300                               
Weaving segment flow rate, v               1792        pc/h                    
Weaving segment capacity, cW               5768        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4347        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1990         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.300        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3921           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              264            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     605            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3921        264         605       vph   

Peak-hour factor, PHF                  0.94        0.89        0.95            

Peak 15-min volume, v15                1043        74          159       v     

Trucks and buses                       10          6           10        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.971       0.952           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4380        306         669       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.636   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2899   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4380          7200            No                    

      Fi   F                                                                   

     v  = v - v            4074          7200            No                    

      FO   F   R                                                               

     v                     306           2100            No                    

      R                                                                        

     v  or v               1481 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2899                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2899          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.391                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.6    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3921           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1043           v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1460           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1460           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.2           mi/h                

Number of lanes, N                          3                                  

Density, D                                  21.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4262           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1134           v                   

Trucks and buses                            9              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.957                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1579           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1579           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              68.3           mi/h                

Number of lanes, N                          3                                  

Density, D                                  23.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3274           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              476            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     314            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3274        476         314       vph   

Peak-hour factor, PHF                  0.91        0.83        0.91            

Peak 15-min volume, v15                899         143         86        v     

Trucks and buses                       8           12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.962       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3742        608         355       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.638   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2609   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3742          7200            No                    

      Fi   F                                                                   

     v  = v - v            3134          7200            No                    

      FO   F   R                                                               

     v                     608           2100            No                    

      R                                                                        

     v  or v               1133 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2609                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2609          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.418                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.8    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3132           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     833            v                   

Trucks and buses                            16             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.926                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1199           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1199           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3274           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     899            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1247           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1247           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 138 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3657           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              605            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     264            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3657        605         264       vph   

Peak-hour factor, PHF                  0.94        0.95        0.89            

Peak 15-min volume, v15                973         159         74        v     

Trucks and buses                       10          10          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.952       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4085        669         306       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1412.76 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.605   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2473   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4754          7200            No                    

      FO                                                                       

     v  or v               1612 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2473                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4754          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.321                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 66.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 138 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2798           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              333            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     476            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2798        333         476       vph   

Peak-hour factor, PHF                  0.91        0.91        0.83            

Peak 15-min volume, v15                769         91          143       v     

Trucks and buses                       8           6           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.962       0.971       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3198        377         608       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1399.85 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.604   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1932   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3575          7200            No                    

      FO                                                                       

     v  or v               1266 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1932                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3575          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.265                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2178           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              231            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2178        231                   vph   

Peak-hour factor, PHF                  0.91        0.88                        

Peak 15-min volume, v15                598         66                    v     

Trucks and buses                       7           6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2477        270                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2477   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2477          4800            No                    

      Fi   F                                                                   

     v  = v - v            2207          4800            No                    

      FO   F   R                                                               

     v                     270           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2477                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2477          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.387                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.2    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2178           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     598            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1239           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1239           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2618           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     675            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1390           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1390           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.6           mi/h                

Number of lanes, N                          2                                  

Density, D                                  20.0           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1338           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              298            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1338        298                   vph   

Peak-hour factor, PHF                  0.90        0.88                        

Peak 15-min volume, v15                372         85                    v     

Trucks and buses                       6           19                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.913                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1531        371                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1531   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1531          4800            No                    

      Fi   F                                                                   

     v  = v - v            1160          4800            No                    

      FO   F   R                                                               

     v                     371           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1531                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1531          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   8.0     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.331                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.7    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1210           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     329            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               677            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               677            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  9.7            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1338           veh/h               

Peak-hour factor, PHF                       0.90                               

Peak 15-min volume, v15                     372            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               766            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               766            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  10.9           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 105 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1947           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              670            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1947        670                   vph   

Peak-hour factor, PHF                  0.91        0.90                        

Peak 15-min volume, v15                535         186                   v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2214        770                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2214   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2984          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2214                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2984          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.341                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 105 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1039           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              171            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1039        171                   vph   

Peak-hour factor, PHF                  0.90        0.77                        

Peak 15-min volume, v15                289         56                    v     

Trucks and buses                       6           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1189        230                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1189   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1419          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1189                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1419          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   10.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.280                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 5 to Route 18                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2618           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              289            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2618        289                   vph   

Peak-hour factor, PHF                  0.97        0.83                        

Peak 15-min volume, v15                675         87                    v     

Trucks and buses                       6           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2780        366                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2780   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2780          4800            No                    

      Fi   F                                                                   

     v  = v - v            2414          4800            No                    

      FO   F   R                                                               

     v                     366           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2780                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2780          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.331                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2643           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              333            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2643        333                   vph   

Peak-hour factor, PHF                  0.93        0.83                        

Peak 15-min volume, v15                710         100                   v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2941        423                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2941   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2941          4800            No                    

      Fi   F                                                                   

     v  = v - v            2518          4800            No                    

      FO   F   R                                                               

     v                     423           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2941                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2941          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.466                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      I-495 Northbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3141           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     844            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1748           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1748           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              66.5           mi/h                

Number of lanes, N                          2                                  

Density, D                                  26.3           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         11/15/2012                                             

Analysis time period:   Dec 2012                                               

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2089           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              739            vph                 

Length of first accel/decel lane            1100           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2089        739                   vph   

Peak-hour factor, PHF                  0.94        0.88                        

Peak 15-min volume, v15                556         210                   v     

Trucks and buses                       6           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2289        886                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2289   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2289          4800            No                    

      Fi   F                                                                   

     v  = v - v            1403          4800            No                    

      FO   F   R                                                               

     v                     886           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2289                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2289          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.508                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.8    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2089           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     556            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1145           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1145           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 6 & 5                                  
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  300         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1067    167     283     46   veh/h      
Peak hour factor, PHF                  0.94    0.84    0.94    0.84            
Peak 15-min volume, v15                284     50      75      14              
Trucks and buses                       6       8       6       8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.971   0.962   0.971   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1169    207     310     57    pc/h      
                                                                               
Volume ratio, VR                               0.297                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        517         lc/h                    
Weaving lane changes, LCW                  517         lc/h                    
Non-weaving vehicle index, INW             74                                  
Non-weaving lane change, LCNW              30          lc/h                    
Total lane changes, LCALL                  547         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.363                               
Average weaving speed, SW                  55.4        mi/h                    



Average non-weaving speed, SNW             62.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   59.9        mi/h                    
Weaving segment density, D                 14.5        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.436                               
Weaving segment flow rate, v               1743        pc/h                    
Weaving segment capacity, cW               3882        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5548        300         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        1999         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.436        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2329           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              314            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2329        314                   vph   

Peak-hour factor, PHF                  0.97        0.84                        

Peak 15-min volume, v15                600         93                    v     

Trucks and buses                       6           9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2473        391                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2473   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2864          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2473                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2864          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.321                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               RT 18 On Ramp to I-495 SB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1234           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              104            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1234        104                   vph   

Peak-hour factor, PHF                  0.90        0.77                        

Peak 15-min volume, v15                343         34                    v     

Trucks and buses                       6           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1412        142                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1412   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1554          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1412                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1554          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.273                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 44 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2310           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              831            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2310        831                   vph   

Peak-hour factor, PHF                  0.93        0.90                        

Peak 15-min volume, v15                621         231                   v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2571        974                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2571   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3545          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2571                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3545          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.375                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.5    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 13A & 13B                              
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3235    347     205     22   veh/h      
Peak hour factor, PHF                  0.92    0.91    0.92    0.91            
Peak 15-min volume, v15                879     95      56      6               
Trucks and buses                       13      4       13      4         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.939   0.980   0.939   0.980           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3745    389     237     25    pc/h      
                                                                               
Volume ratio, VR                               0.142                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        626         lc/h                    
Weaving lane changes, LCW                  756         lc/h                    
Non-weaving vehicle index, INW             1131                                
Non-weaving lane change, LCNW              1204        lc/h                    
Total lane changes, LCALL                  1960        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.279                               
Average weaving speed, SW                  58.0        mi/h                    



Average non-weaving speed, SNW             54.9        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   55.4        mi/h                    
Weaving segment density, D                 39.7        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.994                               
Weaving segment flow rate, v               4396        pc/h                    
Weaving segment capacity, cW               4154        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            3956        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2212         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.994        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 13B & 13A                              
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  600         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1751    210     443     54   veh/h      
Peak hour factor, PHF                  0.96    0.90    0.96    0.90            
Peak 15-min volume, v15                456     58      115     15              
Trucks and buses                       7       11      7       11        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.948   0.966   0.948           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1888    246     478     63    pc/h      
                                                                               
Volume ratio, VR                               0.271                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        724         lc/h                    
Weaving lane changes, LCW                  789         lc/h                    
Non-weaving vehicle index, INW             234                                 
Non-weaving lane change, LCNW              342         lc/h                    
Total lane changes, LCALL                  1131        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.373                               
Average weaving speed, SW                  55.1        mi/h                    



Average non-weaving speed, SNW             58.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   57.4        mi/h                    
Weaving segment density, D                 23.3        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.655                               
Weaving segment flow rate, v               2675        pc/h                    
Weaving segment capacity, cW               3948        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5271        600         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2043         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.655        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 EB                                      
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  700         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              735     368     245     123  veh/h      
Peak hour factor, PHF                  0.93    0.83    0.93    0.83            
Peak 15-min volume, v15                198     111     66      37              
Trucks and buses                       4       8       4       8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.962   0.980   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           806     461     269     154   pc/h      
                                                                               
Volume ratio, VR                               0.432                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        730         lc/h                    
Weaving lane changes, LCW                  805         lc/h                    
Non-weaving vehicle index, INW             134                                 
Non-weaving lane change, LCNW              192         lc/h                    
Total lane changes, LCALL                  997         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.299                               
Average weaving speed, SW                  30.4        mi/h                    



Average non-weaving speed, SNW             25.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   27.5        mi/h                    
Weaving segment density, D                 30.7        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.479                               
Weaving segment flow rate, v               1690        pc/h                    
Weaving segment capacity, cW               3461        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7042        700         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1765         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.479        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 WB                                      
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  575         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              168     119     161     105  veh/h      
Peak hour factor, PHF                  0.88    0.68    0.88    0.68            
Peak 15-min volume, v15                48      44      46      39              
Trucks and buses                       6       4       6       4         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.971   0.980   0.971   0.980           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           197     179     188     158   pc/h      
                                                                               
Volume ratio, VR                               0.508                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        367         lc/h                    
Weaving lane changes, LCW                  429         lc/h                    
Non-weaving vehicle index, INW             41                                  
Non-weaving lane change, LCNW              0           lc/h                    
Total lane changes, LCALL                  429         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.179                               
Average weaving speed, SW                  32.0        mi/h                    



Average non-weaving speed, SNW             30.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   31.3        mi/h                    
Weaving segment density, D                 11.5        pc/mi/ln                
Level of service, LOS                      A                                   
Weaving segment v/c ratio                  0.214                               
Weaving segment flow rate, v               722         pc/h                    
Weaving segment capacity, cW               3278        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7924        575         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1688         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.214        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Rt 44 On Ramp to Route 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3585           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              425            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3585        425                   vph   

Peak-hour factor, PHF                  0.95        0.85                        

Peak 15-min volume, v15                943         125                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3906        512                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3906   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4418          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3906                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4418          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  E               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.608                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Rt 44 On Ramp to Route 24 SB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1967           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              113            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1967        113                   vph   

Peak-hour factor, PHF                  0.92        0.85                        

Peak 15-min volume, v15                535         33                    v     

Trucks and buses                       14          2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.935       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2288        134                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2288   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2422          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2288                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2422          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.320                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 13A to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3982           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              542            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3982        542                   vph   

Peak-hour factor, PHF                  0.92        0.95                        

Peak 15-min volume, v15                1082        143                   v     

Trucks and buses                       13          6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.939       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4610        588                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4610   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4610          4800            No                    

      Fi   F                                                                   

     v  = v - v            4022          4800            No                    

      FO   F   R                                                               

     v                     588           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4610                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4610          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence E                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.611                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 13B to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2502           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              309            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2502        309                   vph   

Peak-hour factor, PHF                  0.96        0.96                        

Peak 15-min volume, v15                652         80                    v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2697        330                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2697   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2697          4800            No                    

      Fi   F                                                                   

     v  = v - v            2367          4800            No                    

      FO   F   R                                                               

     v                     330           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2697                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2697          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.458                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Highland On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           1231           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              226            vph                 

Length of first accel/decel lane            175            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1231        226                   vph   

Peak-hour factor, PHF                  0.91        0.74                        

Peak 15-min volume, v15                338         76                    v     

Trucks and buses                       7           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1400        310                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1400   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1710          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1400                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1710          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.329                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1231           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     338            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               700            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               700            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  10.8           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24/79 Northbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2610           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     694            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1444           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1444           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  22.2           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24/79 Southbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2180           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     556            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1168           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1168           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 6 to Highland                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1288           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              270            vph                 

Length of first accel/decel lane            300            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1288        270                   vph   

Peak-hour factor, PHF                  0.98        0.85                        

Peak 15-min volume, v15                329         79                    v     

Trucks and buses                       10          3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1380        322                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1380   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1380          4800            No                    

      Fi   F                                                                   

     v  = v - v            1058          4800            No                    

      FO   F   R                                                               

     v                     322           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1380                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1380          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.197                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 7 to Route 79                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2180           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     60.0           mph                 

Volume on ramp                              892            vph                 

Length of first accel/decel lane            275            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2180        892                   vph   

Peak-hour factor, PHF                  0.98        0.91                        

Peak 15-min volume, v15                556         245                   v     

Trucks and buses                       10          7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2336        1015                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2336   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2336          4800            No                    

      Fi   F                                                                   

     v  = v - v            1321          4800            No                    

      FO   F   R                                                               

     v                     1015          2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2336                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2336          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.194                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.6    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1018           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     260            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               545            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               545            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.8            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Route 79 On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           1457           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     65.0           mph                 

Volume on ramp                              1153           vph                 

Length of first accel/decel lane            270            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1457        1153                  vph   

Peak-hour factor, PHF                  0.91        0.94                        

Peak 15-min volume, v15                400         307                   v     

Trucks and buses                       7           8                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.962                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1657        1276                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1657   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2933          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1657                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2933          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.375                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 79 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1153           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     307            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               638            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               638            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  9.8            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 79 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   892            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     245            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               507            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               507            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.2            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4917           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     1267           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1749           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1749           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              63.3           mi/h                

Number of lanes, N                          3                                  

Density, D                                  27.6           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2771           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     745            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1028           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1028           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           5067           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              695            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     544            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        5067        695         544       vph   

Peak-hour factor, PHF                  0.97        0.91        0.95            

Peak 15-min volume, v15                1306        191         143       v     

Trucks and buses                       9           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.957       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5459        790         587       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.587   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3532   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5459          7050            No                    

      Fi   F                                                                   

     v  = v - v            4669          7050            No                    

      FO   F   R                                                               

     v                     790           2100            No                    

      R                                                                        

     v  or v               1927 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3532                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3532          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.304                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               RT 104 On Ramp to Route 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           4373           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              544            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     695            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4373        544         695       vph   

Peak-hour factor, PHF                  0.97        0.95        0.91            

Peak 15-min volume, v15                1127        143         191       v     

Trucks and buses                       9           5           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.957       0.976       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4711        587         790       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1112.17 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2806   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     5298          7050            No                    

      FO                                                                       

     v  or v               1905 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2806                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5298          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.385                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 59.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2771           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              214            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     741            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2771        214         741       vph   

Peak-hour factor, PHF                  0.93        0.97        0.88            

Peak 15-min volume, v15                745         55          211       v     

Trucks and buses                       7           8           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.962       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3084        229         872       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.672   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2149   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3084          7200            No                    

      Fi   F                                                                   

     v  = v - v            2855          7200            No                    

      FO   F   R                                                               

     v                     229           2100            No                    

      R                                                                        

     v  or v               935  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2149                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2149          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.254                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 66.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               RT 104 On Ramp to Route 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2557           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              741            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     214            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2557        741         214       vph   

Peak-hour factor, PHF                  0.93        0.88        0.97            

Peak 15-min volume, v15                687         211         55        v     

Trucks and buses                       7           7           8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.966       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2846        872         229       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    556.85  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.599   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1703   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3718          7200            No                    

      FO                                                                       

     v  or v               1143 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1703                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3718          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.320                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2750           veh/h               

Peak-hour factor, PHF                       0.89                               

Peak 15-min volume, v15                     772            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1630           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1630           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              67.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  24.0           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03- Project First Light - Taunton, MA           

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2750           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              337            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2750        337                   vph   

Peak-hour factor, PHF                  0.89        0.89                        

Peak 15-min volume, v15                772         95                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3260        388                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3260   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3260          4800            No                    

      Fi   F                                                                   

     v  = v - v            2872          4800            No                    

      FO   F   R                                                               

     v                     388           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3260                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3260          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.554                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2907           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     46.0           mph                 

Volume on ramp                              157            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2907        157                   vph   

Peak-hour factor, PHF                  0.89        0.98                        

Peak 15-min volume, v15                817         40                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3446        164                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3446   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3446          4800            No                    

      Fi   F                                                                   

     v  = v - v            3282          4800            No                    

      FO   F   R                                                               

     v                     164           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3446                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3446          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.300                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2413           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              1544           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2413        1544                  vph   

Peak-hour factor, PHF                  0.89        0.97                        

Peak 15-min volume, v15                678         398                   v     

Trucks and buses                       11          10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2860        1671                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2860   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4531          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2860                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4531          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.596                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2084           veh/h               

Peak-hour factor, PHF                       0.86                               

Peak 15-min volume, v15                     606            v                   

Trucks and buses                            12             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1284           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1284           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.4           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2084           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              1009           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2084        1009                  vph   

Peak-hour factor, PHF                  0.86        0.90                        

Peak 15-min volume, v15                606         280                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2569        1172                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2569   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2569          4760            No                    

      Fi   F                                                                   

     v  = v - v            1397          4760            No                    

      FO   F   R                                                               

     v                     1172          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2569                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2569          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.663                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1075           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              318            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1075        318                   vph   

Peak-hour factor, PHF                  0.89        0.82                        

Peak 15-min volume, v15                302         97                    v     

Trucks and buses                       9           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.957       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1262        397                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1262   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1659          4780            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1262                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1659          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.270                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1874           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     504            v                   

Trucks and buses                            2              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.990                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1018           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1018           pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.5           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.01 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1731           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              178            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1731        178                   vph   

Peak-hour factor, PHF                  0.92        0.83                        

Peak 15-min volume, v15                470         54                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1957        216                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1957   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1957          4780            No                    

      Fi   F                                                                   

     v  = v - v            1741          4780            No                    

      FO   F   R                                                               

     v                     216           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1957                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1957          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.447                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1874           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              1272           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1874        1272                  vph   

Peak-hour factor, PHF                  0.93        0.97                        

Peak 15-min volume, v15                504         328                   v     

Trucks and buses                       2           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2035        1338                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2035   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2035          4500            No                    

      Fi   F                                                                   

     v  = v - v            697           4500            No                    

      FO   F   R                                                               

     v                     1338          2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2035                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2035          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.548                        

                                              S                                

Space mean speed in ramp influence area,     S  = 47.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 47.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1553           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              273            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1553        273                   vph   

Peak-hour factor, PHF                  0.93        0.75                        

Peak 15-min volume, v15                417         91                    v     

Trucks and buses                       2           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1687        368                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1687   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2055          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1687                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2055          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.292                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           602            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     28.0           mph                 

Volume on ramp                              337            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        602         337                   vph   

Peak-hour factor, PHF                  0.93        0.89                        

Peak 15-min volume, v15                162         95                    v     

Trucks and buses                       2           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          654         388                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  654    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1042          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 654                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1042          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.323                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1322           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     344            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               475            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            56.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        56.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               475            pc/h/ln             

Free-flow speed, FFS                        56.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  8.6            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  56.0           mph                 

Volume on freeway                           1199           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              354            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1199        354                   vph   

Peak-hour factor, PHF                  0.75        0.96                        

Peak 15-min volume, v15                400         92                    v     

Trucks and buses                       7           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1655        387                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1655   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1655          4520            No                    

      Fi   F                                                                   

     v  = v - v            1268          4520            No                    

      FO   F   R                                                               

     v                     387           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1655                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1655          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.463                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           892            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              63             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        892         63                    vph   

Peak-hour factor, PHF                  0.89        0.83                        

Peak 15-min volume, v15                251         19                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1042        79                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1042   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1121          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1042                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1121          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   8.5     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.268                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Weekday AM                                       

Freeway/Dir of Travel:        Route 140 Southbound                             

Weaving Location:             b/n Route 24 NB Ramps&Stevens                    

Analysis Year:                Build 2022                                       

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  950         ft                     

Freeway free-flow speed, FFS                56          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1049    141     116     16   veh/h      

Peak hour factor, PHF                  0.96    0.98    0.96    0.98            

Peak 15-min volume, v15                273     36      30      4               

Trucks and buses                       7       5       7       5         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.966   0.976   0.966   0.976           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1131    147     125     17    pc/h      

                                                                               

Volume ratio, VR                               0.192                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        272         lc/h                    

Weaving lane changes, LCW                  488         lc/h                    

Non-weaving vehicle index, INW             218                                 

Non-weaving lane change, LCNW              174         lc/h                    

Total lane changes, LCALL                  662         lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.170                               

Average weaving speed, SW                  50.0        mi/h                    



Average non-weaving speed, SNW             51.8        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   51.4        mi/h                    

Weaving segment density, D                 9.2         pc/mi/ln                

Level of service, LOS                      A                                   

Weaving segment v/c ratio                  0.239                               

Weaving segment flow rate, v               1420        pc/h                    

Weaving segment capacity, cW               5745        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            4450        950         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1982         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.239        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7A to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3141           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              1304           vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     1023           vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3141        1304        1023      vph   

Peak-hour factor, PHF                  0.93        0.88        0.95            

Peak 15-min volume, v15                844         370         269       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3496        1549        1141      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.601   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2720   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3496          7200            No                    

      Fi   F                                                                   

     v  = v - v            1947          7200            No                    

      FO   F   R                                                               

     v                     1549          2100            No                    

      R                                                                        

     v  or v               776  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2720                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2720          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.502                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2869           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              47             vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     1031           vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2869        47          1031      vph   

Peak-hour factor, PHF                  0.93        0.69        0.95            

Peak 15-min volume, v15                771         17          271       v     

Trucks and buses                       7           13          12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.939       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3193        73          1150      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    8279.87 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.677   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2185   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3193          7200            No                    

      Fi   F                                                                   

     v  = v - v            3120          7200            No                    

      FO   F   R                                                               

     v                     73            2100            No                    

      R                                                                        

     v  or v               1008 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2185                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2185          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.370                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 North Exit 7A                           

Junction:               On Ramp to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3763           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              1304           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     1031           vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3763        1304        1031      vph   

Peak-hour factor, PHF                  0.95        0.88        0.95            

Peak 15-min volume, v15                990         370         271       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4100        1549        1150      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1120.69 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.591   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2425   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     5649          7200            No                    

      FO                                                                       

     v  or v               1675 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2425                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5649          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.488                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 65.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3132           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              856            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     599            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1600           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3132        856         599       vph   

Peak-hour factor, PHF                  0.94        0.98        0.95            

Peak 15-min volume, v15                833         218         158       v     

Trucks and buses                       16          12          8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.926       0.943       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3598        926         656       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.627   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2603   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3598          7200            No                    

      Fi   F                                                                   

     v  = v - v            2672          7200            No                    

      FO   F   R                                                               

     v                     926           2100            No                    

      R                                                                        

     v  or v               995  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2603                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2603          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.381                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Interstate 495 South Exit 7B                           

Junction:               On Ramp to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1646           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              856            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     599            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1550           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1646        856         599       vph   

Peak-hour factor, PHF                  0.96        0.98        0.95            

Peak 15-min volume, v15                429         218         158       v     

Trucks and buses                       7           12          8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.943       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1775        926         656       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    884.61  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1065   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2701          7200            No                    

      FO                                                                       

     v  or v               710  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1065                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2701          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.278                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.9    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 7B & 7A                                
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2000        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1570    413     705     186  veh/h      
Peak hour factor, PHF                  0.94    0.95    0.94    0.95            
Peak 15-min volume, v15                418     109     188     49              
Trucks and buses                       16      8       16      8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.926   0.962   0.926   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1804    452     810     204   pc/h      
                                                                               
Volume ratio, VR                               0.386                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1262        lc/h                    
Weaving lane changes, LCW                  1483        lc/h                    
Non-weaving vehicle index, INW             281                                 
Non-weaving lane change, LCNW              920         lc/h                    
Total lane changes, LCALL                  2403        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.261                               
Average weaving speed, SW                  58.6        mi/h                    



Average non-weaving speed, SNW             55.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   56.8        mi/h                    
Weaving segment density, D                 19.2        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.531                               
Weaving segment flow rate, v               3270        pc/h                    
Weaving segment capacity, cW               5706        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6524        2000        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2054         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.531        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   5044           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     1300           v                   

Trucks and buses                            9              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.957                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1811           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1811           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              62.6           mi/h                

Number of lanes, N                          3                                  

Density, D                                  28.9           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4010           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     1055           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2184           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2184           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              58.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  37.2           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 7A & 14B                               
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1350        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3060    711     842     189  veh/h      
Peak hour factor, PHF                  0.95    0.90    0.95    0.90            
Peak 15-min volume, v15                805     198     222     53              
Trucks and buses                       7       12      7       12        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.943   0.966   0.943           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3334    837     917     223   pc/h      
                                                                               
Volume ratio, VR                               0.330                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1754        lc/h                    
Weaving lane changes, LCW                  1928        lc/h                    
Non-weaving vehicle index, INW             336                                 
Non-weaving lane change, LCNW              887         lc/h                    
Total lane changes, LCALL                  2815        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.404                               
Average weaving speed, SW                  54.2        mi/h                    



Average non-weaving speed, SNW             48.9        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   50.5        mi/h                    
Weaving segment density, D                 35.0+       pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.863                               
Weaving segment flow rate, v               5311        pc/h                    
Weaving segment capacity, cW               5945        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5911        1350        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2051         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.863        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3236           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     843            v                   

Trucks and buses                            16             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.926                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1214           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1214           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  18.7           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2502           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     652            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1349           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1349           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.3           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 7B & 14 A                              
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1550        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2350        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1612    34      589     13   veh/h      
Peak hour factor, PHF                  0.96    0.69    0.96    0.69            
Peak 15-min volume, v15                420     12      153     5               
Trucks and buses                       16      13      16      13        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.926   0.939   0.926   0.939           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1814    52      663     20    pc/h      
                                                                               
Volume ratio, VR                               0.281                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        715         lc/h                    
Weaving lane changes, LCW                  1014        lc/h                    
Non-weaving vehicle index, INW             569                                 
Non-weaving lane change, LCNW              640         lc/h                    
Total lane changes, LCALL                  1654        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.238                               
Average weaving speed, SW                  55.4        mi/h                    



Average non-weaving speed, SNW             55.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   55.7        mi/h                    
Weaving segment density, D                 15.3        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.413                               
Weaving segment flow rate, v               2549        pc/h                    
Weaving segment capacity, cW               5714        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5376        1550        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2350        2057         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.413        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 14A to I-495 Southbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4010           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              116            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     900            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4010        116         900       vph   

Peak-hour factor, PHF                  0.95        0.78        0.90            

Peak 15-min volume, v15                1055        37          250       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4369        155         1060      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.644   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2867   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4369          7200            No                    

      Fi   F                                                                   

     v  = v - v            4214          7200            No                    

      FO   F   R                                                               

     v                     155           2000            No                    

      R                                                                        

     v  or v               1502 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2867                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2867          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.442                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 North Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1838           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              1031           vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     1304           vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1838        1031        1304      vph   

Peak-hour factor, PHF                  0.93        0.95        0.88            

Peak 15-min volume, v15                494         271         370       v     

Trucks and buses                       7           12          9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.943       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2046        1150        1549      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    467.34  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1227   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3196          7200            No                    

      FO                                                                       

     v  or v               819  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1227                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3196          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.307                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 North Exit 14A                                

Junction:               On Ramp to I-495 Southbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1974           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              116            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     900            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1974        116         900       vph   

Peak-hour factor, PHF                  0.94        0.78        0.90            

Peak 15-min volume, v15                525         37          250       v     

Trucks and buses                       6           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.971       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2163        155         1060      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    212.85  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1288   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2318          7200            No                    

      FO                                                                       

     v  or v               875  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1288                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2318          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.292                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 14B to I-495 Northbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3236           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              1099           vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     738            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3236        1099        738       vph   

Peak-hour factor, PHF                  0.96        0.91        0.88            

Peak 15-min volume, v15                843         302         210       v     

Trucks and buses                       16          12          7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.926       0.943       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3641        1280        868       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    15105.37 Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.610   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2720   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3641          7050            No                    

      Fi   F                                                                   

     v  = v - v            2361          7050            No                    

      FO   F   R                                                               

     v                     1280          2100            No                    

      R                                                                        

     v  or v               921  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2720                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2720          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.348                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 71.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 South Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2822           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              1099           vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     47             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2822        1099        47        vph   

Peak-hour factor, PHF                  0.94        0.91        0.69            

Peak 15-min volume, v15                751         302         17        v     

Trucks and buses                       10          12          13        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.943       0.939           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3152        1280        73        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1472.25 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.597   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1882   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4432          7200            No                    

      FO                                                                       

     v  or v               1270 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1882                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4432          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.343                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Padelford On Ramp to Rt 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2246           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              456            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2246        456                   vph   

Peak-hour factor, PHF                  0.88        0.83                        

Peak 15-min volume, v15                638         137                   v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2642        560                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2642   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3202          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2642                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3202          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.368                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Padelford On Ramp to Rt 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1270           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              118            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1270        118                   vph   

Peak-hour factor, PHF                  0.88        0.87                        

Peak 15-min volume, v15                361         34                    v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1494        143                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1494   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1637          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1494                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1637          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.290                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2330           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              84             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2330        84                    vph   

Peak-hour factor, PHF                  0.88        0.68                        

Peak 15-min volume, v15                662         31                    v     

Trucks and buses                       7           14                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.935                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2740        132                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2740   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2740          4800            No                    

      Fi   F                                                                   

     v  = v - v            2608          4800            No                    

      FO   F   R                                                               

     v                     132           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2740                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2740          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.505                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2330           veh/h               

Peak-hour factor, PHF                       0.88                               

Peak 15-min volume, v15                     662            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1370           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1370           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.7           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1425           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              155            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1425        155                   vph   

Peak-hour factor, PHF                  0.88        0.79                        

Peak 15-min volume, v15                405         49                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1676        198                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1676   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1676          4800            No                    

      Fi   F                                                                   

     v  = v - v            1478          4800            No                    

      FO   F   R                                                               

     v                     198           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1676                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1676          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.511                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.7    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1388           veh/h               

Peak-hour factor, PHF                       0.88                               

Peak 15-min volume, v15                     394            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               816            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               816            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3475           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              355            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     530            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3475        355         530       vph   

Peak-hour factor, PHF                  0.94        0.89        0.95            

Peak 15-min volume, v15                924         100         139       v     

Trucks and buses                       10          6           10        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.971       0.952           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3882        411         586       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.644   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2646   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3882          7200            No                    

      Fi   F                                                                   

     v  = v - v            3471          7200            No                    

      FO   F   R                                                               

     v                     411           2100            No                    

      R                                                                        

     v  or v               1236 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2646                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2646          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.400                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 75.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3475           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     886            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1241           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1241           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3652           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     941            v                   

Trucks and buses                            9              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.957                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1311           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1311           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          3                                  

Density, D                                  18.8           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4828           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              728            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     355            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4828        728         355       vph   

Peak-hour factor, PHF                  0.96        0.92        0.92            

Peak 15-min volume, v15                1257        198         96        v     

Trucks and buses                       8           12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.962       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5230        839         397       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.591   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3433   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5230          7200            No                    

      Fi   F                                                                   

     v  = v - v            4391          7200            No                    

      FO   F   R                                                               

     v                     839           2100            No                    

      R                                                                        

     v  or v               1797 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3433                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3433          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.439                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 73.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.4    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4490           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     1157           v                   

Trucks and buses                            16             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.926                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1666           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1666           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              67.5           mi/h                

Number of lanes, N                          3                                  

Density, D                                  24.7           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4828           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     1257           v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1743           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1743           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              66.6           mi/h                

Number of lanes, N                          3                                  

Density, D                                  26.2           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 138 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3121           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              530            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     355            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3121        530         355       vph   

Peak-hour factor, PHF                  0.98        0.82        0.89            

Peak 15-min volume, v15                796         162         100       v     

Trucks and buses                       10          10          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.952       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3344        679         411       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1256.32 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.605   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2025   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4023          7200            No                    

      FO                                                                       

     v  or v               1319 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2025                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4023          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.0-   pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.289                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 138 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4135           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              355            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     728            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4135        355         728       vph   

Peak-hour factor, PHF                  0.96        0.92        0.92            

Peak 15-min volume, v15                1077        96          198       v     

Trucks and buses                       8           6           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.962       0.971       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4480        397         839       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1678.48 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.604   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2706   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4877          7200            No                    

      FO                                                                       

     v  or v               1774 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2706                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4877          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.313                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 65.4    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1712           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              256            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1712        256                   vph   

Peak-hour factor, PHF                  0.98        0.92                        

Peak 15-min volume, v15                437         70                    v     

Trucks and buses                       7           6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1808        287                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1808   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1808          4800            No                    

      Fi   F                                                                   

     v  = v - v            1521          4800            No                    

      FO   F   R                                                               

     v                     287           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1808                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1808          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.389                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.1    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1712           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     437            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               904            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               904            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weeday PM                                              

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1757           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     462            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               952            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               952            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3276           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              504            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3276        504                   vph   

Peak-hour factor, PHF                  0.98        0.86                        

Peak 15-min volume, v15                836         147                   v     

Trucks and buses                       6           19                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.913                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3443        642                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3443   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3443          4800            No                    

      Fi   F                                                                   

     v  = v - v            2801          4800            No                    

      FO   F   R                                                               

     v                     642           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3443                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3443          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.356                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3081           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     794            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1636           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1636           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              67.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  24.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3276           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     836            v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1722           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1722           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              66.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  25.8           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 105 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1455           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              300            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1455        300                   vph   

Peak-hour factor, PHF                  0.98        0.91                        

Peak 15-min volume, v15                371         82                    v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1537        341                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1537   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1878          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1537                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1878          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.290                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 105 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2772           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              309            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2772        309                   vph   

Peak-hour factor, PHF                  0.98        0.77                        

Peak 15-min volume, v15                707         100                   v     

Trucks and buses                       6           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2913        415                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2913   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3328          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2913                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3328          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.373                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 5 to Route 18                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1757           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              162            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1757        162                   vph   

Peak-hour factor, PHF                  0.95        0.87                        

Peak 15-min volume, v15                462         47                    v     

Trucks and buses                       6           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1905        196                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1905   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1905          4800            No                    

      Fi   F                                                                   

     v  = v - v            1709          4800            No                    

      FO   F   R                                                               

     v                     196           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1905                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1905          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.316                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1824           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              210            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1824        210                   vph   

Peak-hour factor, PHF                  0.92        0.77                        

Peak 15-min volume, v15                496         68                    v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2052        288                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2052   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2052          4800            No                    

      Fi   F                                                                   

     v  = v - v            1764          4800            No                    

      FO   F   R                                                               

     v                     288           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2052                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2052          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.454                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.3    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         11/15/2012                                             

Analysis Time Period:   Dec 2012                                               

Freeway/Direction:      I-495 Northbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2322           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     631            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1306           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1306           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.7           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         11/15/2012                                             

Analysis time period:   Dec 2012                                               

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4144           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              713            vph                 

Length of first accel/decel lane            1100           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4144        713                   vph   

Peak-hour factor, PHF                  0.98        0.88                        

Peak 15-min volume, v15                1057        203                   v     

Trucks and buses                       6           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4355        855                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4355   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4355          4800            No                    

      Fi   F                                                                   

     v  = v - v            3500          4800            No                    

      FO   F   R                                                               

     v                     855           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4355                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4355          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.505                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4144           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     1057           v                   

Trucks and buses                            6              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.971                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2178           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2178           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              58.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  37.0           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         11/15/2012                                             

Analysis time period:   Dec 2012                                               

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1595           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              229            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1595        229                   vph   

Peak-hour factor, PHF                  0.95        0.93                        

Peak 15-min volume, v15                420         62                    v     

Trucks and buses                       6           9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1729        257                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1729   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1986          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1729                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1986          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.281                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         11/15/2012                                             

Analysis time period:   Dec 2012                                               

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1595           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              229            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1595        229                   vph   

Peak-hour factor, PHF                  0.95        0.93                        

Peak 15-min volume, v15                420         62                    v     

Trucks and buses                       6           9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1729        257                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1729   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1986          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1729                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1986          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.281                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               RT 18 On Ramp to I-495 SB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3084           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              192            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3084        192                   vph   

Peak-hour factor, PHF                  0.98        0.92                        

Peak 15-min volume, v15                787         52                    v     

Trucks and buses                       6           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.971       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3241        219                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3241   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3460          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3241                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3460          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.379                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 44 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1614           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              708            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1614        708                   vph   

Peak-hour factor, PHF                  0.92        0.95                        

Peak 15-min volume, v15                439         186                   v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1816        786                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1816   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2602          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1816                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2602          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 13A & 13B                              
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2490    304     205     30   veh/h      
Peak hour factor, PHF                  0.92    0.84    0.92    0.84            
Peak 15-min volume, v15                677     90      56      9               
Trucks and buses                       13      4       13      4         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.939   0.980   0.939   0.980           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2882    369     237     36    pc/h      
                                                                               
Volume ratio, VR                               0.172                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        606         lc/h                    
Weaving lane changes, LCW                  736         lc/h                    
Non-weaving vehicle index, INW             875                                 
Non-weaving lane change, LCNW              1029        lc/h                    
Total lane changes, LCALL                  1765        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.257                               
Average weaving speed, SW                  58.8        mi/h                    



Average non-weaving speed, SNW             57.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   57.4        mi/h                    
Weaving segment density, D                 30.7        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.805                               
Weaving segment flow rate, v               3524        pc/h                    
Weaving segment capacity, cW               4111        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4252        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2189         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.805        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 13B & 13A                              
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  600         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3551    456     304     40   veh/h      
Peak hour factor, PHF                  0.98    0.77    0.98    0.77            
Peak 15-min volume, v15                906     148     78      13              
Trucks and buses                       7       11      7       11        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.948   0.966   0.948           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3750    625     321     55    pc/h      
                                                                               
Volume ratio, VR                               0.199                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN                    lc/h                    
Weaving lane changes, LCW                              lc/h                    
Non-weaving vehicle index, INW                                                 
Non-weaving lane change, LCNW                          lc/h                    
Total lane changes, LCALL                              lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                                                    
Average weaving speed, SW                              mi/h                    



Average non-weaving speed, SNW                         mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                               mi/h                    
Weaving segment density, D                             pc/mi/ln                
Level of service, LOS                      F                                   
Weaving segment v/c ratio                  1.131                               
Weaving segment flow rate, v               4751        pc/h                    
Weaving segment capacity, cW               4058        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4527        600         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2100         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        1.131        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 EB                                      
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  700         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              480     235     225     110  veh/h      
Peak hour factor, PHF                  0.81    0.92    0.81    0.92            
Peak 15-min volume, v15                148     64      69      30              
Trucks and buses                       4       8       4       8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.962   0.980   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           604     266     283     124   pc/h      
                                                                               
Volume ratio, VR                               0.430                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        549         lc/h                    
Weaving lane changes, LCW                  624         lc/h                    
Non-weaving vehicle index, INW             102                                 
Non-weaving lane change, LCNW              144         lc/h                    
Total lane changes, LCALL                  768         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.243                               
Average weaving speed, SW                  31.1        mi/h                    



Average non-weaving speed, SNW             28.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   29.2        mi/h                    
Weaving segment density, D                 21.8        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.361                               
Weaving segment flow rate, v               1277        pc/h                    
Weaving segment capacity, cW               3465        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7019        700         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1767         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.361        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 WB                                      
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  575         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              337     113     383     113  veh/h      
Peak hour factor, PHF                  0.87    0.89    0.87    0.89            
Peak 15-min volume, v15                97      32      110     32              
Trucks and buses                       6       4       6       4         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.971   0.980   0.971   0.980           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           399     130     453     130   pc/h      
                                                                               
Volume ratio, VR                               0.524                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        583         lc/h                    
Weaving lane changes, LCW                  645         lc/h                    
Non-weaving vehicle index, INW             61                                  
Non-weaving lane change, LCNW              35          lc/h                    
Total lane changes, LCALL                  680         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.258                               
Average weaving speed, SW                  30.9        mi/h                    



Average non-weaving speed, SNW             28.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   29.5        mi/h                    
Weaving segment density, D                 18.8        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.332                               
Weaving segment flow rate, v               1112        pc/h                    
Weaving segment capacity, cW               3249        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            8112        575         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1673         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.332        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Rt 44 On Ramp to Route 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2804           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              481            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2804        481                   vph   

Peak-hour factor, PHF                  0.94        0.83                        

Peak 15-min volume, v15                746         145                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3087        594                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3087   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3681          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3087                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3681          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.440                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Rt 44 On Ramp to Route 24 SB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4005           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              382            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4005        382                   vph   

Peak-hour factor, PHF                  0.92        0.82                        

Peak 15-min volume, v15                1088        116                   v     

Trucks and buses                       14          2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.935       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4658        471                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  4658   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     5129          4800            Yes                   

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4658                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5129          4600                  Yes                  

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  F               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.935                        

                                              S                                

Space mean speed in ramp influence area,     S  = 43.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 43.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 13A to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3056           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              361            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3056        361                   vph   

Peak-hour factor, PHF                  0.92        0.92                        

Peak 15-min volume, v15                830         98                    v     

Trucks and buses                       13          6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.939       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3538        404                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3538   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3538          4800            No                    

      Fi   F                                                                   

     v  = v - v            3134          4800            No                    

      FO   F   R                                                               

     v                     404           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3538                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3538          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.594                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 13B to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4275           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              421            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4275        421                   vph   

Peak-hour factor, PHF                  0.98        0.91                        

Peak 15-min volume, v15                1091        116                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4515        474                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4515   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4515          4800            No                    

      Fi   F                                                                   

     v  = v - v            4041          4800            No                    

      FO   F   R                                                               

     v                     474           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4515                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4515          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence E                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.471                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Highland On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           1033           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              164            vph                 

Length of first accel/decel lane            175            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1033        164                   vph   

Peak-hour factor, PHF                  0.94        0.90                        

Peak 15-min volume, v15                275         46                    v     

Trucks and buses                       7           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1137        185                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1137   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1322          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1137                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1322          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.320                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1033           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     284            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               587            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               587            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  9.0            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24/79 Northbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2205           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     574            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1194           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1194           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.4           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24/79 Southbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3654           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     942            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1978           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1978           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              63.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  31.4           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 6 to Highland                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2062           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              268            vph                 

Length of first accel/decel lane            300            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2062        268                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                531         76                    v     

Trucks and buses                       10          3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2232        309                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2232   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2232          4800            No                    

      Fi   F                                                                   

     v  = v - v            1923          4800            No                    

      FO   F   R                                                               

     v                     309           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2232                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2232          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.196                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 7 to Route 79                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3654           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     60.0           mph                 

Volume on ramp                              1592           vph                 

Length of first accel/decel lane            275            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3654        1592                  vph   

Peak-hour factor, PHF                  0.97        0.94                        

Peak 15-min volume, v15                942         423                   v     

Trucks and buses                       10          7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3955        1753                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3955   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3955          4800            No                    

      Fi   F                                                                   

     v  = v - v            2202          4800            No                    

      FO   F   R                                                               

     v                     1753          2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3955                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3955          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence E                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.261                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.7    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1794           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     458            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               961            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               961            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Route 79 On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           1197           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     65.0           mph                 

Volume on ramp                              1009           vph                 

Length of first accel/decel lane            270            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1197        1009                  vph   

Peak-hour factor, PHF                  0.94        0.96                        

Peak 15-min volume, v15                318         263                   v     

Trucks and buses                       7           8                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.962                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1318        1093                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1318   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2411          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1318                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2411          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.337                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 79 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1009           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     268            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               558            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               558            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  8.6            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 79 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1592           veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     437            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               905            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               905            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3397           veh/h               

Peak-hour factor, PHF                       0.63                               

Peak 15-min volume, v15                     1348           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1860           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1860           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              64.9           mi/h                

Number of lanes, N                          3                                  

Density, D                                  28.6           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   5695           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     1453           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2005           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2005           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              62.5           mi/h                

Number of lanes, N                          3                                  

Density, D                                  32.1           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3883           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              783            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     297            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3883        783         297       vph   

Peak-hour factor, PHF                  0.95        0.93        0.92            

Peak 15-min volume, v15                1022        210         81        v     

Trucks and buses                       9           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.957       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4271        871         331       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.613   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2956   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4271          7050            No                    

      Fi   F                                                                   

     v  = v - v            3400          7050            No                    

      FO   F   R                                                               

     v                     871           2100            No                    

      R                                                                        

     v  or v               1315 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2956                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2956          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.311                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 70.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               RT 104 On Ramp to Route 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3100           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              297            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     783            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3100        297         783       vph   

Peak-hour factor, PHF                  0.95        0.92        0.93            

Peak 15-min volume, v15                816         81          210       v     

Trucks and buses                       9           5           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.957       0.976       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3410        331         871       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    778.97  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2031   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3741          7050            No                    

      FO                                                                       

     v  or v               1379 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2031                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3741          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.310                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 61.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           5695           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              705            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     691            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        5695        705         691       vph   

Peak-hour factor, PHF                  0.98        0.91        0.97            

Peak 15-min volume, v15                1453        194         178       v     

Trucks and buses                       7           8           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.962       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          6015        806         737       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.573   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3788   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                6015          7200            No                    

      Fi   F                                                                   

     v  = v - v            5209          7200            No                    

      FO   F   R                                                               

     v                     806           2100            No                    

      R                                                                        

     v  or v               2227 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3788                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3788          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.306                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 72.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 65.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               RT 104 On Ramp to Route 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4990           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              691            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     705            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4990        691         705       vph   

Peak-hour factor, PHF                  0.98        0.97        0.91            

Peak 15-min volume, v15                1273        178         194       v     

Trucks and buses                       7           7           8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.966       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5270        737         806       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1046.70 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.599   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  3154   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     6007          7200            No                    

      FO                                                                       

     v  or v               2116 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3154                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                6007          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.459                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 64.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2088           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     544            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1147           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1147           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2088           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              324            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2088        324                   vph   

Peak-hour factor, PHF                  0.96        0.87                        

Peak 15-min volume, v15                544         93                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2295        382                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2295   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2295          4800            No                    

      Fi   F                                                                   

     v  = v - v            1913          4800            No                    

      FO   F   R                                                               

     v                     382           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2295                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2295          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.553                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2414           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     46.0           mph                 

Volume on ramp                              326            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2414        326                   vph   

Peak-hour factor, PHF                  0.96        0.79                        

Peak 15-min volume, v15                629         103                   v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2653        423                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2653   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2653          4800            No                    

      Fi   F                                                                   

     v  = v - v            2230          4800            No                    

      FO   F   R                                                               

     v                     423           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2653                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2653          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.323                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1764           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              1589           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1764        1589                  vph   

Peak-hour factor, PHF                  0.96        0.90                        

Peak 15-min volume, v15                459         441                   v     

Trucks and buses                       11          10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1939        1854                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1939   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3793          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1939                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3793          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.407                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03- Project First Light - Taunton, MA           

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4491           veh/h               

Peak-hour factor, PHF                       1.00                               

Peak 15-min volume, v15                     1123           v                   

Trucks and buses                            12             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2380           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2380           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              53.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  44.2           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4491           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              1994           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4491        1994                  vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                1123        499                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4760        2084                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4760   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4760          4760            No                    

      Fi   F                                                                   

     v  = v - v            2676          4760            No                    

      FO   F   R                                                               

     v                     2084          1900            Yes                   

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4760                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4760          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence F                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.746                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2502           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              623            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2502        623                   vph   

Peak-hour factor, PHF                  0.93        0.93                        

Peak 15-min volume, v15                673         167                   v     

Trucks and buses                       9           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.957       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2811        687                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2811   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3498          4760            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2811                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3498          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.378                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2408           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     640            v                   

Trucks and buses                            2              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.990                              

Driver population factor, fp                1.00                               

Flow rate, vp                               862            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               862            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  15.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1422           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              340            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1422        340                   vph   

Peak-hour factor, PHF                  0.93        0.88                        

Peak 15-min volume, v15                382         97                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1590        388                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1590   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1590          4780            No                    

      Fi   F                                                                   

     v  = v - v            1202          4780            No                    

      FO   F   R                                                               

     v                     388           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1590                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1590          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   8.9     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.463                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp to Route 24 North                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           2408           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              1386           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2408        1386                  vph   

Peak-hour factor, PHF                  0.94        0.98                        

Peak 15-min volume, v15                640         354                   v     

Trucks and buses                       2           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2587        1443                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2587   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2587          4500            No                    

      Fi   F                                                                   

     v  = v - v            1144          4500            No                    

      FO   F   R                                                               

     v                     1443          2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2587                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2587          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.558                        

                                              S                                

Space mean speed in ramp influence area,     S  = 47.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 47.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1082           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              1285           vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1082        1285                  vph   

Peak-hour factor, PHF                  0.94        0.83                        

Peak 15-min volume, v15                288         387                   v     

Trucks and buses                       2           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1163        1564                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1163   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2727          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1163                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2727          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.321                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1022           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              324            vph                 

Length of first accel/decel lane            210            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1022        324                   vph   

Peak-hour factor, PHF                  0.84        0.95                        

Peak 15-min volume, v15                304         85                    v     

Trucks and buses                       1           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1223        343                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1223   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1566          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1223                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1566          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.329                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2978           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     768            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1059           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            56.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        56.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1059           pc/h/ln             

Free-flow speed, FFS                        56.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  19.3           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  56.0           mph                 

Volume on freeway                           2444           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              881            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2444        881                   vph   

Peak-hour factor, PHF                  0.87        0.97                        

Peak 15-min volume, v15                702         227                   v     

Trucks and buses                       7           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2908        954                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2908   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2908          4520            No                    

      Fi   F                                                                   

     v  = v - v            1954          4520            No                    

      FO   F   R                                                               

     v                     954           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2908                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2908          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.514                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           1583           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              366            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1583        366                   vph   

Peak-hour factor, PHF                  0.97        0.95                        

Peak 15-min volume, v15                408         96                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1697        399                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1697   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2096          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1697                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2096          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.288                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2175    267     477     59   veh/h      
Peak hour factor, PHF                  0.97    0.79    0.97    0.79            
Peak 15-min volume, v15                561     84      123     19              
Trucks and buses                       7       5       7       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.976   0.966   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2321    346     509     77    pc/h      
                                                                               
Volume ratio, VR                               0.263                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        855         lc/h                    
Weaving lane changes, LCW                  1071        lc/h                    
Non-weaving vehicle index, INW             456                                 
Non-weaving lane change, LCNW              431         lc/h                    
Total lane changes, LCALL                  1502        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.324                               
Average weaving speed, SW                  46.0        mi/h                    



Average non-weaving speed, SNW             44.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   45.0        mi/h                    
Weaving segment density, D                 24.1        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.563                               
Weaving segment flow rate, v               3253        pc/h                    
Weaving segment capacity, cW               5583        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5189        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1926         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.563        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7A to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2322           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              703            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     836            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2322        703         836       vph   

Peak-hour factor, PHF                  0.92        0.97        0.89            

Peak 15-min volume, v15                631         181         235       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2612        757         996       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.660   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1981   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2612          7200            No                    

      Fi   F                                                                   

     v  = v - v            1855          7200            No                    

      FO   F   R                                                               

     v                     757           2100            No                    

      R                                                                        

     v  or v               631  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1981                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1981          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.431                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2565           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              63             vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     946            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2565        63          946       vph   

Peak-hour factor, PHF                  0.92        0.74        0.89            

Peak 15-min volume, v15                697         21          266       v     

Trucks and buses                       7           13          12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.939       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2886        91          1127      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    8638.53 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.684   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2002   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2886          7200            No                    

      Fi   F                                                                   

     v  = v - v            2795          7200            No                    

      FO   F   R                                                               

     v                     91            2100            No                    

      R                                                                        

     v  or v               884  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2002                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2002          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.371                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 North Exit 7A                           

Junction:               On Ramp to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3180           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              703            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     946            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3180        703         946       vph   

Peak-hour factor, PHF                  0.94        0.97        0.89            

Peak 15-min volume, v15                846         181         266       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3501        757         1127      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    823.01  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.591   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2071   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4258          7200            No                    

      FO                                                                       

     v  or v               1430 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2071                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4258          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.347                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 66.7    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4490           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              1117           vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     1611           vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1600           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4490        1117        1611      vph   

Peak-hour factor, PHF                  0.97        0.87        0.94            

Peak 15-min volume, v15                1157        321         428       v     

Trucks and buses                       16          12          8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.926       0.943       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4999        1361        1782      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.572   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3443   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4999          7200            No                    

      Fi   F                                                                   

     v  = v - v            3638          7200            No                    

      FO   F   R                                                               

     v                     1361          2100            No                    

      R                                                                        

     v  or v               1556 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3443                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3443          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.420                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Interstate 495 South Exit 7B                           

Junction:               On Ramp to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3159           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              1117           vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     1611           vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1550           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3159        1117        1611      vph   

Peak-hour factor, PHF                  0.98        0.87        0.94            

Peak 15-min volume, v15                806         321         428       v     

Trucks and buses                       7           12          8         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.943       0.962           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3336        1361        1782      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1311.76 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2001   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4697          7200            No                    

      FO                                                                       

     v  or v               1335 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2001                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4697          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.362                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 7B & 7A                                
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2000        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2732    1307    640     306  veh/h      
Peak hour factor, PHF                  0.97    0.94    0.97    0.94            
Peak 15-min volume, v15                704     348     165     81              
Trucks and buses                       16      8       16      8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.926   0.962   0.926   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3042    1446    713     339   pc/h      
                                                                               
Volume ratio, VR                               0.390                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        2159        lc/h                    
Weaving lane changes, LCW                  2380        lc/h                    
Non-weaving vehicle index, INW             473                                 
Non-weaving lane change, LCNW              1203        lc/h                    
Total lane changes, LCALL                  3583        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.358                               
Average weaving speed, SW                  55.5        mi/h                    



Average non-weaving speed, SNW             45.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   49.0        mi/h                    
Weaving segment density, D                 37.7        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.900                               
Weaving segment flow rate, v               5540        pc/h                    
Weaving segment capacity, cW               5697        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6566        2000        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2051         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.900        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3580           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     942            v                   

Trucks and buses                            9              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.957                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1313           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1313           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  20.2           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3285           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     874            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1808           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1808           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              65.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  27.5           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 7A & 14B                               
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1350        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2543    728     747     218  veh/h      
Peak hour factor, PHF                  0.94    0.94    0.94    0.94            
Peak 15-min volume, v15                676     194     199     58              
Trucks and buses                       7       12      7       12        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.943   0.966   0.943           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2800    821     822     246   pc/h      
                                                                               
Volume ratio, VR                               0.350                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1643        lc/h                    
Weaving lane changes, LCW                  1817        lc/h                    
Non-weaving vehicle index, INW             288                                 
Non-weaving lane change, LCNW              781         lc/h                    
Total lane changes, LCALL                  2598        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.379                               
Average weaving speed, SW                  54.9        mi/h                    



Average non-weaving speed, SNW             50.7        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   52.1        mi/h                    
Weaving segment density, D                 30.0        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.768                               
Weaving segment flow rate, v               4689        pc/h                    
Weaving segment capacity, cW               5896        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6131        1350        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2034         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.768        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   5340           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     1362           v                   

Trucks and buses                            16             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.926                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1962           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1962           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              60.5           mi/h                

Number of lanes, N                          3                                  

Density, D                                  32.4           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4275           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     1091           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2257           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2257           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              57.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  39.6           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 7B & 14 A                              
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1550        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2350        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              3118    40      1589    22   veh/h      
Peak hour factor, PHF                  0.98    0.74    0.98    0.74            
Peak 15-min volume, v15                795     14      405     7               
Trucks and buses                       16      13      16      13        %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.926   0.939   0.926   0.939           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3436    58      1751    32    pc/h      
                                                                               
Volume ratio, VR                               0.343                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1809        lc/h                    
Weaving lane changes, LCW                  2108        lc/h                    
Non-weaving vehicle index, INW             1075                                
Non-weaving lane change, LCNW              977         lc/h                    
Total lane changes, LCALL                  3085        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.389                               
Average weaving speed, SW                  51.0        mi/h                    



Average non-weaving speed, SNW             43.5        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   45.8        mi/h                    
Weaving segment density, D                 38.4        pc/mi/ln                
Level of service, LOS                      E                                   
Weaving segment v/c ratio                  0.877                               
Weaving segment flow rate, v               5277        pc/h                    
Weaving segment capacity, cW               5572        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6048        1550        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2350        2006         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.877        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 14A to I-495 Southbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3285           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              105            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     946            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3285        105         946       vph   

Peak-hour factor, PHF                  0.94        0.83        0.94            

Peak 15-min volume, v15                874         32          252       v     

Trucks and buses                       7           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3617        132         1067      pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.664   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2444   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3617          7200            No                    

      Fi   F                                                                   

     v  = v - v            3485          7200            No                    

      FO   F   R                                                               

     v                     132           2000            No                    

      R                                                                        

     v  or v               1173 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2444                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2444          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.440                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 North Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1619           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              946            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     703            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1619        946         703       vph   

Peak-hour factor, PHF                  0.92        0.89        0.97            

Peak 15-min volume, v15                440         266         181       v     

Trucks and buses                       7           12          9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.966       0.943       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1821        1127        757       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    414.27  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1092   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2948          7200            No                    

      FO                                                                       

     v  or v               729  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1092                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2948          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.301                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 North Exit 14A                                

Junction:               On Ramp to I-495 Southbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           4039           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              105            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     946            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4039        105         946       vph   

Peak-hour factor, PHF                  0.98        0.83        0.94            

Peak 15-min volume, v15                1030        32          252       v     

Trucks and buses                       6           9           12        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.971       0.957       0.943           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4245        132         1067      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    653.48  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2529   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4377          7200            No                    

      FO                                                                       

     v  or v               1716 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2529                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4377          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.331                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 65.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 14B to I-495 Northbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           5340           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              974            vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     674            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        5340        974         674       vph   

Peak-hour factor, PHF                  0.98        0.92        0.97            

Peak 15-min volume, v15                1362        265         174       v     

Trucks and buses                       16          12          7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.926       0.943       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5885        1122        719       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    5938.08 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.561   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3795   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5885          7050            No                    

      Fi   F                                                                   

     v  = v - v            4763          7050            No                    

      FO   F   R                                                               

     v                     1122          2100            No                    

      R                                                                        

     v  or v               2090 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3795                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3795          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.334                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 South Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2502           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              974            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     63             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2502        974         63        vph   

Peak-hour factor, PHF                  0.98        0.92        0.74            

Peak 15-min volume, v15                638         265         21        v     

Trucks and buses                       10          12          13        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.943       0.939           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2681        1122        91        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1337.64 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.597   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1601   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3803          7200            No                    

      FO                                                                       

     v  or v               1080 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1601                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3803          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.310                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Padelford On Ramp to Rt 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1448           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              270            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1448        270                   vph   

Peak-hour factor, PHF                  0.95        0.88                        

Peak 15-min volume, v15                381         77                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1578        313                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1578   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1891          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1578                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1891          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.298                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Padelford On Ramp to Rt 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2691           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              81             vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2691        81                    vph   

Peak-hour factor, PHF                  0.98        0.86                        

Peak 15-min volume, v15                686         24                    v     

Trucks and buses                       7           11                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.948                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2842        99                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2842   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2941          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2842                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2941          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.344                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1557           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              109            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1557        109                   vph   

Peak-hour factor, PHF                  0.95        0.80                        

Peak 15-min volume, v15                410         34                    v     

Trucks and buses                       7           14                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.935                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1696        146                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1696   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1696          4800            No                    

      Fi   F                                                                   

     v  = v - v            1550          4800            No                    

      FO   F   R                                                               

     v                     146           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1696                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1696          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.506                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.8    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1557           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     410            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               848            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               848            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3236           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              545            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3236        545                   vph   

Peak-hour factor, PHF                  0.98        0.94                        

Peak 15-min volume, v15                826         145                   v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3418        586                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3418   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3418          4800            No                    

      Fi   F                                                                   

     v  = v - v            2832          4800            No                    

      FO   F   R                                                               

     v                     586           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3418                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3418          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.546                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.7    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2772           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     707            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1464           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1464           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.2           mi/h                

Number of lanes, N                          2                                  

Density, D                                  21.2           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2606           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              229            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     429            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2606        229         429       vph   

Peak-hour factor, PHF                  0.94        0.89        0.95            

Peak 15-min volume, v15                693         64          113       v     

Trucks and buses                       10          6           10        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.971       0.952           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2911        265         474       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.675   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2051   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2911          7200            No                    

      Fi   F                                                                   

     v  = v - v            2646          7200            No                    

      FO   F   R                                                               

     v                     265           2100            No                    

      R                                                                        

     v  or v               860  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2051                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2051          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.387                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2606           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     672            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               913            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               913            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.0           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2806           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     731            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               989            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               989            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2969           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              427            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     273            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2969        427         273       vph   

Peak-hour factor, PHF                  0.98        0.83        0.86            

Peak 15-min volume, v15                757         129         79        v     

Trucks and buses                       3           7           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.966       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3075        532         322       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.659   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2207   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3075          7200            No                    

      Fi   F                                                                   

     v  = v - v            2543          7200            No                    

      FO   F   R                                                               

     v                     532           2100            No                    

      R                                                                        

     v  or v               868  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2207                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2207          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.411                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.7    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2816           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     718            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1011           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1011           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2969           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     757            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1025           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1025           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 138 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2377           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              429            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     229            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2377        429         229       vph   

Peak-hour factor, PHF                  0.97        0.89        0.87            

Peak 15-min volume, v15                613         121         66        v     

Trucks and buses                       4           5           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.976       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2500        494         267       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1036.12 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.605   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1514   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2994          7200            No                    

      FO                                                                       

     v  or v               986  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1514                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2994          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.260                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 138 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2543           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              273            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     427            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2543        273         427       vph   

Peak-hour factor, PHF                  0.98        0.86        0.83            

Peak 15-min volume, v15                649         79          129       v     

Trucks and buses                       3           3           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.985       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2634        322         532       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1267.38 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.604   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1591   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2956          7200            No                    

      FO                                                                       

     v  or v               1043 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1591                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2956          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.252                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1836           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              203            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1836        203                   vph   

Peak-hour factor, PHF                  0.96        0.84                        

Peak 15-min volume, v15                478         60                    v     

Trucks and buses                       3           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1941        245                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1941   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1941          4800            No                    

      Fi   F                                                                   

     v  = v - v            1696          4800            No                    

      FO   F   R                                                               

     v                     245           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1941                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1941          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.385                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.2    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1836           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     478            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               971            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               971            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1906           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     496            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1008           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1008           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  14.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2143           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              246            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2143        246                   vph   

Peak-hour factor, PHF                  0.96        0.94                        

Peak 15-min volume, v15                558         65                    v     

Trucks and buses                       3           12                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.943                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2266        277                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2266   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2266          4800            No                    

      Fi   F                                                                   

     v  = v - v            1989          4800            No                    

      FO   F   R                                                               

     v                     277           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2266                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2266          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.323                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2076           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     530            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1075           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1075           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2143           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     558            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1133           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1133           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 105 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1634           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              272            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1634        272                   vph   

Peak-hour factor, PHF                  0.96        0.97                        

Peak 15-min volume, v15                426         70                    v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1728        287                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1728   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2015          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1728                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2015          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 105 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1897           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              178            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1897        178                   vph   

Peak-hour factor, PHF                  0.96        0.87                        

Peak 15-min volume, v15                494         51                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2006        209                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2006   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2215          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2006                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2215          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.300                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 5 to Route 18                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1905           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              138            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1905        138                   vph   

Peak-hour factor, PHF                  0.96        0.90                        

Peak 15-min volume, v15                496         38                    v     

Trucks and buses                       3           6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2014        158                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2014   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2014          4800            No                    

      Fi   F                                                                   

     v  = v - v            1856          4800            No                    

      FO   F   R                                                               

     v                     158           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2014                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2014          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.312                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1873           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              171            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1873        171                   vph   

Peak-hour factor, PHF                  0.96        0.88                        

Peak 15-min volume, v15                488         49                    v     

Trucks and buses                       3           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1980        201                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1980   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1980          4800            No                    

      Fi   F                                                                   

     v  = v - v            1779          4800            No                    

      FO   F   R                                                               

     v                     201           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1980                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1980          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.446                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      I-495 Northbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2240           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     583            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1184           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1184           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2522           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              537            vph                 

Length of first accel/decel lane            1100           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2522        537                   vph   

Peak-hour factor, PHF                  0.96        0.88                        

Peak 15-min volume, v15                657         153                   v     

Trucks and buses                       3           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2666        632                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2666   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2666          4800            No                    

      Fi   F                                                                   

     v  = v - v            2034          4800            No                    

      FO   F   R                                                               

     v                     632           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2666                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2666          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.485                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.4    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2522           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     657            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1333           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1333           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 6 & 5                                  
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  300         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1767    260     219     32   veh/h      
Peak hour factor, PHF                  0.96    0.87    0.96    0.87            
Peak 15-min volume, v15                460     75      57      9               
Trucks and buses                       3       5       3       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.985   0.976   0.985   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1868    306     232     38    pc/h      
                                                                               
Volume ratio, VR                               0.220                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        538         lc/h                    
Weaving lane changes, LCW                  538         lc/h                    
Non-weaving vehicle index, INW             114                                 
Non-weaving lane change, LCNW              170         lc/h                    
Total lane changes, LCALL                  708         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.445                               
Average weaving speed, SW                  53.1        mi/h                    



Average non-weaving speed, SNW             60.3        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   58.5        mi/h                    
Weaving segment density, D                 20.9        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.593                               
Weaving segment flow rate, v               2444        pc/h                    
Weaving segment capacity, cW               4059        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4743        300         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2060         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.593        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1768           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              105            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1768        105                   vph   

Peak-hour factor, PHF                  0.96        0.96                        

Peak 15-min volume, v15                460         27                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1869        112                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1869   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1981          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1869                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1981          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.281                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               RT 18 On Ramp to I-495 SB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2032           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              111            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2032        111                   vph   

Peak-hour factor, PHF                  0.96        0.75                        

Peak 15-min volume, v15                529         37                    v     

Trucks and buses                       3           8                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.962                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2148        154                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2148   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2302          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2148                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2302          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 44 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1702           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              538            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1702        538                   vph   

Peak-hour factor, PHF                  0.96        0.95                        

Peak 15-min volume, v15                443         142                   v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1800        580                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1800   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2380          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1800                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2380          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.282                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 13A & 13B                              
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1879    289     228     39   veh/h      
Peak hour factor, PHF                  0.92    0.97    0.92    0.97            
Peak 15-min volume, v15                511     74      62      10              
Trucks and buses                       8       2       8       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2124    301     258     41    pc/h      
                                                                               
Volume ratio, VR                               0.205                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        559         lc/h                    
Weaving lane changes, LCW                  689         lc/h                    
Non-weaving vehicle index, INW             650                                 
Non-weaving lane change, LCNW              874         lc/h                    
Total lane changes, LCALL                  1563        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.233                               
Average weaving speed, SW                  59.6        mi/h                    



Average non-weaving speed, SNW             59.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   59.5        mi/h                    
Weaving segment density, D                 22.9        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.629                               
Weaving segment flow rate, v               2724        pc/h                    
Weaving segment capacity, cW               4162        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4590        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2164         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.629        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 13B & 13A                              
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  600         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2112    346     229     39   veh/h      
Peak hour factor, PHF                  0.96    0.83    0.96    0.83            
Peak 15-min volume, v15                550     104     60      12              
Trucks and buses                       4       9       4       9         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.957   0.980   0.957           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2244    436     243     49    pc/h      
                                                                               
Volume ratio, VR                               0.228                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        679         lc/h                    
Weaving lane changes, LCW                  744         lc/h                    
Non-weaving vehicle index, INW             275                                 
Non-weaving lane change, LCNW              412         lc/h                    
Total lane changes, LCALL                  1156        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.379                               
Average weaving speed, SW                  54.9        mi/h                    



Average non-weaving speed, SNW             58.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   57.2        mi/h                    
Weaving segment density, D                 26.0        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.716                               
Weaving segment flow rate, v               2972        pc/h                    
Weaving segment capacity, cW               4071        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4829        600         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2076         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.716        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 EB                                      
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  700         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              427     178     229     96   veh/h      
Peak hour factor, PHF                  0.96    0.81    0.96    0.81            
Peak 15-min volume, v15                111     55      60      30              
Trucks and buses                       4       5       4       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.976   0.980   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           454     225     243     121   pc/h      
                                                                               
Volume ratio, VR                               0.449                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        468         lc/h                    
Weaving lane changes, LCW                  543         lc/h                    
Non-weaving vehicle index, INW             81                                  
Non-weaving lane change, LCNW              113         lc/h                    
Total lane changes, LCALL                  656         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.215                               
Average weaving speed, SW                  31.5        mi/h                    



Average non-weaving speed, SNW             29.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   30.1        mi/h                    
Weaving segment density, D                 17.3        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.298                               
Weaving segment flow rate, v               1043        pc/h                    
Weaving segment capacity, cW               3431        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7233        700         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1750         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.298        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 WB                                      
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  575         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              519     180     296     93   veh/h      
Peak hour factor, PHF                  0.89    0.85    0.89    0.85            
Peak 15-min volume, v15                146     53      83      27              
Trucks and buses                       4       2       4       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           595     214     339     111   pc/h      
                                                                               
Volume ratio, VR                               0.439                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        553         lc/h                    
Weaving lane changes, LCW                  615         lc/h                    
Non-weaving vehicle index, INW             81                                  
Non-weaving lane change, LCNW              72          lc/h                    
Total lane changes, LCALL                  687         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.260                               
Average weaving speed, SW                  30.9        mi/h                    



Average non-weaving speed, SNW             28.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   29.2        mi/h                    
Weaving segment density, D                 21.6        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.360                               
Weaving segment flow rate, v               1259        pc/h                    
Weaving segment capacity, cW               3429        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7125        575         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1749         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.360        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Rt 44 On Ramp to Route 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2162           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              272            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2162        272                   vph   

Peak-hour factor, PHF                  0.92        0.90                        

Peak 15-min volume, v15                587         76                    v     

Trucks and buses                       4           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2397        307                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2397   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2704          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2397                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2704          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.343                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Rt 44 On Ramp to Route 24 SB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2453           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              324            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2453        324                   vph   

Peak-hour factor, PHF                  0.92        0.94                        

Peak 15-min volume, v15                667         86                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2773        346                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2773   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3119          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2773                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3119          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.364                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 13A to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2439           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              332            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2439        332                   vph   

Peak-hour factor, PHF                  0.92        0.93                        

Peak 15-min volume, v15                663         89                    v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2757        362                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2757   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2757          4800            No                    

      Fi   F                                                                   

     v  = v - v            2395          4800            No                    

      FO   F   R                                                               

     v                     362           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2757                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2757          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.591                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 13B to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2710           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              368            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2710        368                   vph   

Peak-hour factor, PHF                  0.96        0.91                        

Peak 15-min volume, v15                706         101                   v     

Trucks and buses                       4           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2879        410                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2879   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2879          4800            No                    

      Fi   F                                                                   

     v  = v - v            2469          4800            No                    

      FO   F   R                                                               

     v                     410           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2879                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2879          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.465                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Highland On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           835            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              150            vph                 

Length of first accel/decel lane            175            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        835         150                   vph   

Peak-hour factor, PHF                  0.96        0.82                        

Peak 15-min volume, v15                217         46                    v     

Trucks and buses                       3           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          883         185                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  883    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1068          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 883                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1068          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.316                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   835            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     229            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               475            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               475            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.3            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24/79 Northbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1666           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     429            v                   

Trucks and buses                            0              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               1.000                              

Driver population factor, fp                1.00                               

Flow rate, vp                               859            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               859            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24/79 Southbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2069           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     556            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1157           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1157           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 6 to Highland                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1274           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              122            vph                 

Length of first accel/decel lane            300            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1274        122                   vph   

Peak-hour factor, PHF                  0.93        0.78                        

Peak 15-min volume, v15                342         39                    v     

Trucks and buses                       8           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1425        158                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1425   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1425          4800            No                    

      Fi   F                                                                   

     v  = v - v            1267          4800            No                    

      FO   F   R                                                               

     v                     158           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1425                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1425          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.182                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 7 to Route 79                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2069           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     60.0           mph                 

Volume on ramp                              794            vph                 

Length of first accel/decel lane            275            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2069        794                   vph   

Peak-hour factor, PHF                  0.93        0.93                        

Peak 15-min volume, v15                556         213                   v     

Trucks and buses                       8           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2314        871                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2314   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2314          4800            No                    

      Fi   F                                                                   

     v  = v - v            1443          4800            No                    

      FO   F   R                                                               

     v                     871           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2314                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2314          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.181                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1152           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     294            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               617            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               617            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  8.8            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Route 79 On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           985            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     65.0           mph                 

Volume on ramp                              681            vph                 

Length of first accel/decel lane            270            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        985         681                   vph   

Peak-hour factor, PHF                  0.96        0.97                        

Peak 15-min volume, v15                257         176                   v     

Trucks and buses                       3           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1041        702                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1041   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1743          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1041                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1743          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.311                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 79 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   681            veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     181            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               377            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               377            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  5.8            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 79 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   794            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     218            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               452            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               452            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  6.5            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2928           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     779            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1054           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1054           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  15.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3198           veh/h               

Peak-hour factor, PHF                       0.60                               

Peak 15-min volume, v15                     1332           v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1803           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1803           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              65.8           mi/h                

Number of lanes, N                          3                                  

Density, D                                  27.4           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3144           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              486            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     270            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3144        486         270       vph   

Peak-hour factor, PHF                  0.94        0.96        0.89            

Peak 15-min volume, v15                836         127         76        v     

Trucks and buses                       14          3           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.935       0.985       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3579        514         308       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.647   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2497   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3579          7050            No                    

      Fi   F                                                                   

     v  = v - v            3065          7050            No                    

      FO   F   R                                                               

     v                     514           2100            No                    

      R                                                                        

     v  or v               1082 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2497                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2497          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.279                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 71.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               RT 104 On Ramp to Route 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           2658           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              270            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     486            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2658        270         486       vph   

Peak-hour factor, PHF                  0.94        0.89        0.96            

Peak 15-min volume, v15                707         76          127       v     

Trucks and buses                       14          3           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.935       0.985       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3026        308         514       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    691.88  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1803   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3334          7050            No                    

      FO                                                                       

     v  or v               1223 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1803                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3334          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.301                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 62.4    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3198           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              315            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     310            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3198        315         310       vph   

Peak-hour factor, PHF                  0.60        0.99        0.94            

Peak 15-min volume, v15                1332        80          82        v     

Trucks and buses                       3           4           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.980       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          5410        325         335       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.610   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3426   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5410          7200            No                    

      Fi   F                                                                   

     v  = v - v            5085          7200            No                    

      FO   F   R                                                               

     v                     325           2100            No                    

      R                                                                        

     v  or v               1984 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3426                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3426          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.262                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 73.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 66.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               RT 104 On Ramp to Route 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2883           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              610            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     315            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2883        610         315       vph   

Peak-hour factor, PHF                  0.60        0.94        0.99            

Peak 15-min volume, v15                1201        162         80        v     

Trucks and buses                       3           3           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.985       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4877        659         325       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    945.90  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.599   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  2919   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     5536          7200            No                    

      FO                                                                       

     v  or v               1958 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2919                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5536          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.408                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 64.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1475           veh/h               

Peak-hour factor, PHF                       0.99                               

Peak 15-min volume, v15                     372            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               771            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               771            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.0+          pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday MID                                           

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1475           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     29.0           mph                 

Volume on ramp                              236            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1475        236                   vph   

Peak-hour factor, PHF                  0.99        0.83                        

Peak 15-min volume, v15                372         71                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1542        290                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1542   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1542          4800            No                    

      Fi   F                                                                   

     v  = v - v            1252          4800            No                    

      FO   F   R                                                               

     v                     290           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1542                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1542          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   9.4     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.532                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday MID                                           

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1749           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              274            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1749        274                   vph   

Peak-hour factor, PHF                  0.99        0.86                        

Peak 15-min volume, v15                442         80                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1828        322                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1828   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1828          4800            No                    

      Fi   F                                                                   

     v  = v - v            1506          4800            No                    

      FO   F   R                                                               

     v                     322           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1828                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1828          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.327                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1239           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     31.0           mph                 

Volume on ramp                              1247           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1239        1247                  vph   

Peak-hour factor, PHF                  0.98        0.95                        

Peak 15-min volume, v15                316         328                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1309        1345                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1309   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2654          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1309                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2654          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.283                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday MID                                           

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2675           veh/h               

Peak-hour factor, PHF                       0.85                               

Peak 15-min volume, v15                     787            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1636           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            69.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        69.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1636           pc/h/ln             

Free-flow speed, FFS                        69.0           mi/h                

Average passenger-car speed, S              67.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  24.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2675           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1307           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2675        1307                  vph   

Peak-hour factor, PHF                  0.85        0.97                        

Peak 15-min volume, v15                787         337                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3273        1395                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3273   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3273          4780            No                    

      Fi   F                                                                   

     v  = v - v            1878          4780            No                    

      FO   F   R                                                               

     v                     1395          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3273                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3273          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.658                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1368           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              408            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1368        408                   vph   

Peak-hour factor, PHF                  0.87        0.92                        

Peak 15-min volume, v15                393         111                   v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1635        450                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1635   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2085          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1635                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2085          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.281                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1802           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     474            v                   

Trucks and buses                            1              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.995                              

Driver population factor, fp                1.00                               

Flow rate, vp                               953            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               953            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1205           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              282            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1205        282                   vph   

Peak-hour factor, PHF                  0.95        0.91                        

Peak 15-min volume, v15                317         77                    v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1294        310                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1294   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1294          4800            No                    

      Fi   F                                                                   

     v  = v - v            984           4800            No                    

      FO   F   R                                                               

     v                     310           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1294                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1294          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   6.4     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.456                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1802           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              1063           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1802        1063                  vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                474         280                   v     

Trucks and buses                       1           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1906        1147                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1906   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1906          4500            No                    

      Fi   F                                                                   

     v  = v - v            759           4500            No                    

      FO   F   R                                                               

     v                     1147          2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1906                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1906          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.531                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           923            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              844            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        923         844                   vph   

Peak-hour factor, PHF                  0.95        0.98                        

Peak 15-min volume, v15                243         215                   v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          991         861                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  991    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1852          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 991                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1852          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.286                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           739            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              236            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        739         236                   vph   

Peak-hour factor, PHF                  0.95        0.83                        

Peak 15-min volume, v15                194         71                    v     

Trucks and buses                       1           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          782         290                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  782    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1072          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 782                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1072          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.323                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2057           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     541            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               747            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            58.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        58.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               747            pc/h/ln             

Free-flow speed, FFS                        58.0           mi/h                

Average passenger-car speed, S              60.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  12.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  58.0           mph                 

Volume on freeway                           1399           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              532            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1399        532                   vph   

Peak-hour factor, PHF                  0.95        0.85                        

Peak 15-min volume, v15                368         156                   v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1524        638                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1524   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1524          4560            No                    

      Fi   F                                                                   

     v  = v - v            886           4560            No                    

      FO   F   R                                                               

     v                     638           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1524                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1524          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.576                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           898            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              183            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        898         183                   vph   

Peak-hour factor, PHF                  0.94        0.94                        

Peak 15-min volume, v15                239         49                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          970         199                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  970    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1169          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 970                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1169          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   8.9     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.269                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Midday Saturday                                  
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1212    186     571     88   veh/h      
Peak hour factor, PHF                  0.95    0.86    0.95    0.86            
Peak 15-min volume, v15                319     54      150     26              
Trucks and buses                       7       2       7       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.990   0.966   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1320    218     622     105   pc/h      
                                                                               
Volume ratio, VR                               0.371                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        840         lc/h                    
Weaving lane changes, LCW                  1056        lc/h                    
Non-weaving vehicle index, INW             271                                 
Non-weaving lane change, LCNW              231         lc/h                    
Total lane changes, LCALL                  1287        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.287                               
Average weaving speed, SW                  46.9        mi/h                    



Average non-weaving speed, SNW             46.3        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   46.5        mi/h                    
Weaving segment density, D                 16.2        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.411                               
Weaving segment flow rate, v               2265        pc/h                    
Weaving segment capacity, cW               5322        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6356        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1836         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.411        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7A to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2240           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              814            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     554            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2240        814         554       vph   

Peak-hour factor, PHF                  0.96        0.91        0.91            

Peak 15-min volume, v15                583         224         152       v     

Trucks and buses                       3           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2368        917         636       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.659   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1873   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2368          7200            No                    

      Fi   F                                                                   

     v  = v - v            1451          7200            No                    

      FO   F   R                                                               

     v                     917           2100            No                    

      R                                                                        

     v  or v               495  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1873                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1873          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.446                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2029           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              54             vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     606            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2029        54          606       vph   

Peak-hour factor, PHF                  0.96        0.80        0.91            

Peak 15-min volume, v15                528         17          166       v     

Trucks and buses                       3           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2145        69          696       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    6047.39 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.703   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1529   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2145          7200            No                    

      Fi   F                                                                   

     v  = v - v            2076          7200            No                    

      FO   F   R                                                               

     v                     69            2100            No                    

      R                                                                        

     v  or v               616  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1529                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1529          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.369                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 North Exit 7A                           

Junction:               On Ramp to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2326           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              814            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     606            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2326        814         606       vph   

Peak-hour factor, PHF                  0.92        0.91        0.91            

Peak 15-min volume, v15                632         224         166       v     

Trucks and buses                       4           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2579        917         696       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    659.94  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.591   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1525   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3496          7200            No                    

      FO                                                                       

     v  or v               1054 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1525                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3496          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.326                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2816           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              639            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     845            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1600           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2816        639         845       vph   

Peak-hour factor, PHF                  0.98        0.92        0.97            

Peak 15-min volume, v15                718         174         218       v     

Trucks and buses                       11          12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.948       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3032        736         897       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.650   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2229   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3032          7200            No                    

      Fi   F                                                                   

     v  = v - v            2296          7200            No                    

      FO   F   R                                                               

     v                     736           2100            No                    

      R                                                                        

     v  or v               803  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2229                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2229          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.364                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Interstate 495 South Exit 7B                           

Junction:               On Ramp to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2071           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              639            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     845            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1550           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2071        639         845       vph   

Peak-hour factor, PHF                  0.96        0.92        0.97            

Peak 15-min volume, v15                539         174         218       v     

Trucks and buses                       4           12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2200        736         897       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    934.90  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1320   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2936          7200            No                    

      FO                                                                       

     v  or v               880  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1320                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2936          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.279                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.0    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 7B & 7A                                
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2000        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1762    685     414     160  veh/h      
Peak hour factor, PHF                  0.98    0.97    0.98    0.97            
Peak 15-min volume, v15                449     177     106     41              
Trucks and buses                       11      6       11      6         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.948   0.971   0.948   0.971           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1897    727     446     170   pc/h      
                                                                               
Volume ratio, VR                               0.362                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1173        lc/h                    
Weaving lane changes, LCW                  1394        lc/h                    
Non-weaving vehicle index, INW             289                                 
Non-weaving lane change, LCNW              932         lc/h                    
Total lane changes, LCALL                  2326        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.255                               
Average weaving speed, SW                  58.8        mi/h                    



Average non-weaving speed, SNW             56.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   57.2        mi/h                    
Weaving segment density, D                 18.9        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.521                               
Weaving segment flow rate, v               3240        pc/h                    
Weaving segment capacity, cW               5898        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6259        2000        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2074         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.521        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2993           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     796            v                   

Trucks and buses                            14             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.935                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1136           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1136           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2434           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     661            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1349           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1349           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.3           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 7A & 14B                               
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1350        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1939    448     486     111  veh/h      
Peak hour factor, PHF                  0.92    0.92    0.92    0.92            
Peak 15-min volume, v15                527     122     132     30              
Trucks and buses                       4       5       4       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.976   0.980   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2150    499     539     124   pc/h      
                                                                               
Volume ratio, VR                               0.313                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1038        lc/h                    
Weaving lane changes, LCW                  1212        lc/h                    
Non-weaving vehicle index, INW             215                                 
Non-weaving lane change, LCNW              622         lc/h                    
Total lane changes, LCALL                  1834        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.288                               
Average weaving speed, SW                  57.7        mi/h                    



Average non-weaving speed, SNW             57.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   57.4        mi/h                    
Weaving segment density, D                 19.2        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.535                               
Weaving segment flow rate, v               3312        pc/h                    
Weaving segment capacity, cW               6074        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5728        1350        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2065         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.535        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3308           veh/h               

Peak-hour factor, PHF                       0.99                               

Peak 15-min volume, v15                     835            v                   

Trucks and buses                            21             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.905                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1231           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1231           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  18.9           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2710           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     706            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1440           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1440           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.3           mi/h                

Number of lanes, N                          2                                  

Density, D                                  20.8           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday Midday                                  
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 7B & 14 A                              
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1550        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2350        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2032    38      829     16   veh/h      
Peak hour factor, PHF                  0.99    0.80    0.99    0.80            
Peak 15-min volume, v15                513     12      209     5               
Trucks and buses                       21      5       21      5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.905   0.976   0.905   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2268    49      925     21    pc/h      
                                                                               
Volume ratio, VR                               0.298                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        974         lc/h                    
Weaving lane changes, LCW                  1273        lc/h                    
Non-weaving vehicle index, INW             710                                 
Non-weaving lane change, LCNW              734         lc/h                    
Total lane changes, LCALL                  2007        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.277                               
Average weaving speed, SW                  54.2        mi/h                    



Average non-weaving speed, SNW             52.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   53.2        mi/h                    
Weaving segment density, D                 20.5        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.532                               
Weaving segment flow rate, v               3263        pc/h                    
Weaving segment capacity, cW               5547        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5568        1550        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2350        2043         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.532        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 14A to I-495 Southbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2434           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              61             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     559            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2434        61          559       vph   

Peak-hour factor, PHF                  0.92        0.71        0.92            

Peak 15-min volume, v15                661         21          152       v     

Trucks and buses                       4           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2699        89          623       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.688   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1886   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2699          7200            No                    

      Fi   F                                                                   

     v  = v - v            2610          7200            No                    

      FO   F   R                                                               

     v                     89            2000            No                    

      R                                                                        

     v  or v               813  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1886                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1886          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.436                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 North Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1422           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              606            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     814            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1422        606         814       vph   

Peak-hour factor, PHF                  0.96        0.91        0.91            

Peak 15-min volume, v15                370         166         224       v     

Trucks and buses                       3           9           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.957       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1503        696         917       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    253.99  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  902    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2199          7200            No                    

      FO                                                                       

     v  or v               601  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 902                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2199          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.284                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 North Exit 14A                                

Junction:               On Ramp to I-495 Southbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2462           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              61             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     559            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2462        61          559       vph   

Peak-hour factor, PHF                  0.96        0.71        0.92            

Peak 15-min volume, v15                641         21          152       v     

Trucks and buses                       3           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2603        89          623       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    292.89  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1551   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2692          7200            No                    

      FO                                                                       

     v  or v               1052 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1551                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2692          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.296                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.0    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 14B to I-495 Northbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3308           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              631            vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     600            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3308        631         600       vph   

Peak-hour factor, PHF                  0.99        0.96        0.94            

Peak 15-min volume, v15                835         164         160       v     

Trucks and buses                       21          6           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.905       0.971       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3692        677         648       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    6203.09 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.637   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2596   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3692          7050            No                    

      Fi   F                                                                   

     v  = v - v            3015          7050            No                    

      FO   F   R                                                               

     v                     677           2100            No                    

      R                                                                        

     v  or v               1096 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2596                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2596          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.294                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 70.9    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 South Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1976           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              631            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     54             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1976        631         54        vph   

Peak-hour factor, PHF                  0.97        0.96        0.80            

Peak 15-min volume, v15                509         164         17        v     

Trucks and buses                       4           6           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.971       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2078        677         69        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1113.37 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.597   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1241   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2755          7200            No                    

      FO                                                                       

     v  or v               837  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1241                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2755          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.278                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Padelford On Ramp to Rt 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1250           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              297            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1250        297                   vph   

Peak-hour factor, PHF                  0.95        0.94                        

Peak 15-min volume, v15                329         79                    v     

Trucks and buses                       3           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1336        319                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1336   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1655          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1336                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1655          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.292                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Padelford On Ramp to Rt 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1380           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              59             vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1380        59                    vph   

Peak-hour factor, PHF                  0.89        0.88                        

Peak 15-min volume, v15                388         17                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1574        68                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1574   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1642          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1574                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1642          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.290                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1320           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              69             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1320        69                    vph   

Peak-hour factor, PHF                  0.95        0.81                        

Peak 15-min volume, v15                347         21                    v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1410        87                    pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1410   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1410          4800            No                    

      Fi   F                                                                   

     v  = v - v            1323          4800            No                    

      FO   F   R                                                               

     v                     87            2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1410                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1410          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   8.3     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.501                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1320           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     347            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               705            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               705            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  10.1           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Midday                                        

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1710           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              330            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1710        330                   vph   

Peak-hour factor, PHF                  0.89        0.88                        

Peak 15-min volume, v15                480         94                    v     

Trucks and buses                       3           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1950        377                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1950   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1950          4800            No                    

      Fi   F                                                                   

     v  = v - v            1573          4800            No                    

      FO   F   R                                                               

     v                     377           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1950                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1950          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.527                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.2    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Midday                                        

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1440           veh/h               

Peak-hour factor, PHF                       0.89                               

Peak 15-min volume, v15                     404            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               821            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               821            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2012                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2729           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              217            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     338            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2729        217         338       vph   

Peak-hour factor, PHF                  0.92        0.85        0.81            

Peak 15-min volume, v15                742         64          104       v     

Trucks and buses                       10          6           10        %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.952       0.971       0.952           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3115        263         438       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.670   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2174   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3115          7200            No                    

      Fi   F                                                                   

     v  = v - v            2852          7200            No                    

      FO   F   R                                                               

     v                     263           2100            No                    

      R                                                                        

     v  or v               941  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2174                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2174          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.387                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.6    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2729           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     742            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1009           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1009           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2850           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     750            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1015           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1015           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               Exit 8 to Route 138                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2012                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2742           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              360            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     222            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2742        360         222       vph   

Peak-hour factor, PHF                  0.98        0.99        0.92            

Peak 15-min volume, v15                699         91          60        v     

Trucks and buses                       3           7           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.966       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2840        376         245       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.672   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2031   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2840          7200            No                    

      Fi   F                                                                   

     v  = v - v            2464          7200            No                    

      FO   F   R                                                               

     v                     376           2100            No                    

      R                                                                        

     v  or v               809  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2031                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2031          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.397                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.1    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2604           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     671            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               944            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               944            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 8                                         

Jurisdiction:           Taunton                                                

Analysis Year:                                                                 

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2742           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     699            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               947            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               947            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 138 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2012                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2513           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              338            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     217            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2513        338         217       vph   

Peak-hour factor, PHF                  0.92        0.81        0.85            

Peak 15-min volume, v15                683         104         64        v     

Trucks and buses                       4           5           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.976       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2786        428         259       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1083.20 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.605   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1687   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3214          7200            No                    

      FO                                                                       

     v  or v               1099 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1687                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3214          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.263                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 138 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2012                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2382           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              222            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     360            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   3000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2382        222         360       vph   

Peak-hour factor, PHF                  0.97        0.92        0.99            

Peak 15-min volume, v15                614         60          91        v     

Trucks and buses                       3           3           7         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.985       0.966           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2493        245         376       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1220.73 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.604   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1506   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2738          7200            No                    

      FO                                                                       

     v  or v               987  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1506                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2738          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.248                        

                                              S                                

Space mean speed in ramp influence area,     S  = 63.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2012                                            

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2134           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              214            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2134        214                   vph   

Peak-hour factor, PHF                  0.90        0.85                        

Peak 15-min volume, v15                593         63                    v     

Trucks and buses                       3           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2407        256                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2407   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2407          4800            No                    

      Fi   F                                                                   

     v  = v - v            2151          4800            No                    

      FO   F   R                                                               

     v                     256           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2407                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2407          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.386                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.2    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2134           veh/h               

Peak-hour factor, PHF                       0.90                               

Peak 15-min volume, v15                     593            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1203           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1203           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Northbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2042           veh/h               

Peak-hour factor, PHF                       0.88                               

Peak 15-min volume, v15                     580            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1178           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1178           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 4 to Route 105                                    

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2012                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1830           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              229            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1830        229                   vph   

Peak-hour factor, PHF                  0.98        0.90                        

Peak 15-min volume, v15                467         64                    v     

Trucks and buses                       3           12                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.943                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1895        270                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1895   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1895          4800            No                    

      Fi   F                                                                   

     v  = v - v            1625          4800            No                    

      FO   F   R                                                               

     v                     270           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1895                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1895          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.322                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                East of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1767           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     460            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               934            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               934            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Interstate 495 Southbound                              

From/To:                West of Exit 4                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1830           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     467            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               948            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               948            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Northbound                              

Junction:               RT 105 On Ramp to I-495 NB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2012                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1862           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              237            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1862        237                   vph   

Peak-hour factor, PHF                  0.90        0.90                        

Peak 15-min volume, v15                517         66                    v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2100        270                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2100   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2370          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2100                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2370          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.306                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 Southbound                              

Junction:               RT 105 On Ramp to I-495 SB                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2012                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1601           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              166            vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1601        166                   vph   

Peak-hour factor, PHF                  0.98        0.78                        

Peak 15-min volume, v15                408         53                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1658        217                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1658   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1875          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1658                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1875          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.289                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 5 to Route 18                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2012                                            

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2042           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              134            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2042        134                   vph   

Peak-hour factor, PHF                  0.88        0.88                        

Peak 15-min volume, v15                580         38                    v     

Trucks and buses                       3           6                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.971                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2355        157                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2355   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2355          4800            No                    

      Fi   F                                                                   

     v  = v - v            2198          4800            No                    

      FO   F   R                                                               

     v                     157           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2355                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2355          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.312                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2012                                            

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2042           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              169            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2042        169                   vph   

Peak-hour factor, PHF                  0.97        0.85                        

Peak 15-min volume, v15                526         50                    v     

Trucks and buses                       3           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2137        206                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2137   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2137          4800            No                    

      Fi   F                                                                   

     v  = v - v            1931          4800            No                    

      FO   F   R                                                               

     v                     206           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2137                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2137          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.447                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      I-495 Northbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2444           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     630            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1279           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1279           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.9           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.3           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 6 to Route 44                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2012                                            

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2255           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              561            vph                 

Length of first accel/decel lane            1100           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2255        561                   vph   

Peak-hour factor, PHF                  0.96        0.96                        

Peak 15-min volume, v15                587         146                   v     

Trucks and buses                       3           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2384        605                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2384   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2384          4800            No                    

      Fi   F                                                                   

     v  = v - v            1779          4800            No                    

      FO   F   R                                                               

     v                     605           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2384                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2384          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.482                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.5    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      I-495 Southbound                                       

From/To:                North of Exit 6                                        

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2255           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     587            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1192           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1192           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.0           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 6 & 5                                  
Analysis Year:                Build  2012                                      
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  300         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1542    205     153     20   veh/h      
Peak hour factor, PHF                  0.96    0.82    0.96    0.82            
Peak 15-min volume, v15                402     63      40      6               
Trucks and buses                       3       5       3       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.985   0.976   0.985   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1630    256     162     25    pc/h      
                                                                               
Volume ratio, VR                               0.202                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        418         lc/h                    
Weaving lane changes, LCW                  418         lc/h                    
Non-weaving vehicle index, INW             99                                  
Non-weaving lane change, LCNW              118         lc/h                    
Total lane changes, LCALL                  536         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.357                               
Average weaving speed, SW                  55.5        mi/h                    



Average non-weaving speed, SNW             62.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   60.6        mi/h                    
Weaving segment density, D                 17.1        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.499                               
Weaving segment flow rate, v               2073        pc/h                    
Weaving segment capacity, cW               4089        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4553        300         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2075         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.499        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 18 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2012                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1908           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              134            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1908        134                   vph   

Peak-hour factor, PHF                  0.88        0.88                        

Peak 15-min volume, v15                542         38                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2201        155                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2201   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2356          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2201                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2356          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.294                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               RT 18 On Ramp to I-495 SB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2012                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1749           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              82             vph                 

Length of first accel/decel lane            950            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1749        82                    vph   

Peak-hour factor, PHF                  0.98        0.96                        

Peak 15-min volume, v15                446         21                    v     

Trucks and buses                       3           8                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.962                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1811        89                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1811   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1900          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1811                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1900          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.281                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               RT 44 On Ramp to I-495 NB                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2012                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1873           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              571            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1873        571                   vph   

Peak-hour factor, PHF                  0.97        0.81                        

Peak 15-min volume, v15                483         176                   v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1960        723                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1960   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2683          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1960                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2683          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.297                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 13A & 13B                              
Analysis Year:                Build  2022                                      
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  1500        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2008    254     221     29   veh/h      
Peak hour factor, PHF                  0.92    0.85    0.85    0.97            
Peak 15-min volume, v15                546     75      65      7               
Trucks and buses                       8       2       8       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2270    302     270     30    pc/h      
                                                                               
Volume ratio, VR                               0.199                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        572         lc/h                    
Weaving lane changes, LCW                  702         lc/h                    
Non-weaving vehicle index, INW             690                                 
Non-weaving lane change, LCNW              902         lc/h                    
Total lane changes, LCALL                  1604        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.238                               
Average weaving speed, SW                  59.4        mi/h                    



Average non-weaving speed, SNW             59.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   59.1        mi/h                    
Weaving segment density, D                 24.3        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.662                               
Weaving segment flow rate, v               2872        pc/h                    
Weaving segment capacity, cW               4169        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4528        1500        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2168         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.662        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 13B & 13A                              
Analysis Year:                Build  2022                                      
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  600         ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2285    330     256     39   veh/h      
Peak hour factor, PHF                  0.90    0.91    0.90    0.91            
Peak 15-min volume, v15                635     91      71      11              
Trucks and buses                       4       9       4       9         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.957   0.980   0.957           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2590    379     290     45    pc/h      
                                                                               
Volume ratio, VR                               0.202                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        669         lc/h                    
Weaving lane changes, LCW                  734         lc/h                    
Non-weaving vehicle index, INW             316                                 
Non-weaving lane change, LCNW              483         lc/h                    
Total lane changes, LCALL                  1217        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.395                               
Average weaving speed, SW                  54.4        mi/h                    



Average non-weaving speed, SNW             57.3        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   56.7        mi/h                    
Weaving segment density, D                 29.2        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.788                               
Weaving segment flow rate, v               3304        pc/h                    
Weaving segment capacity, cW               4112        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4562        600         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2097         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.788        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 EB                                      
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  700         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              688     220     218     70   veh/h      
Peak hour factor, PHF                  0.95    0.84    0.95    0.84            
Peak 15-min volume, v15                181     65      57      21              
Trucks and buses                       4       5       4       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.976   0.980   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           739     268     234     85    pc/h      
                                                                               
Volume ratio, VR                               0.379                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        502         lc/h                    
Weaving lane changes, LCW                  577         lc/h                    
Non-weaving vehicle index, INW             115                                 
Non-weaving lane change, LCNW              164         lc/h                    
Total lane changes, LCALL                  741         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.236                               
Average weaving speed, SW                  31.2        mi/h                    



Average non-weaving speed, SNW             28.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   29.3        mi/h                    
Weaving segment density, D                 22.7        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.366                               
Weaving segment flow rate, v               1326        pc/h                    
Weaving segment capacity, cW               3551        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6442        700         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1811         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.366        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 24/44 Interchange                          
Weaving Location:             Route 44 WB                                      
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          2           ln                     
Weaving segment length, LS                  575         ft                     
Freeway free-flow speed, FFS                35          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              558     191     277     80   veh/h      
Peak hour factor, PHF                  0.95    0.88    0.95    0.88            
Peak 15-min volume, v15                147     54      73      23              
Trucks and buses                       4       2       4       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           599     219     297     92    pc/h      
                                                                               
Volume ratio, VR                               0.428                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        516         lc/h                    
Weaving lane changes, LCW                  578         lc/h                    
Non-weaving vehicle index, INW             79                                  
Non-weaving lane change, LCNW              69          lc/h                    
Total lane changes, LCALL                  647         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.248                               
Average weaving speed, SW                  31.0        mi/h                    



Average non-weaving speed, SNW             28.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   29.5        mi/h                    
Weaving segment density, D                 20.5        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.343                               
Weaving segment flow rate, v               1207        pc/h                    
Weaving segment capacity, cW               3449        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6991        575         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1759         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.343        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Rt 44 On Ramp to Route 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2256           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              226            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2256        226                   vph   

Peak-hour factor, PHF                  0.98        0.92                        

Peak 15-min volume, v15                576         61                    v     

Trucks and buses                       4           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2348        249                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2348   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2597          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2348                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2597          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.337                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Rt 44 On Ramp to Route 24 SB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2620           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              286            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2620        286                   vph   

Peak-hour factor, PHF                  0.90        0.87                        

Peak 15-min volume, v15                728         82                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3028        330                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3028   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3358          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3028                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3358          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.388                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 13A to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2540           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              345            vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2540        345                   vph   

Peak-hour factor, PHF                  0.92        0.84                        

Peak 15-min volume, v15                690         103                   v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2871        417                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2871   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2871          4800            No                    

      Fi   F                                                                   

     v  = v - v            2454          4800            No                    

      FO   F   R                                                               

     v                     417           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2871                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2871          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.596                        

                                              S                                

Space mean speed in ramp influence area,     S  = 53.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 53.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 13B to Route 44                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2878           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              338            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2878        338                   vph   

Peak-hour factor, PHF                  0.90        0.89                        

Peak 15-min volume, v15                799         95                    v     

Trucks and buses                       4           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3262        385                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3262   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3262          4800            No                    

      Fi   F                                                                   

     v  = v - v            2877          4800            No                    

      FO   F   R                                                               

     v                     385           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3262                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3262          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.463                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Highland On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           878            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              126            vph                 

Length of first accel/decel lane            175            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        878         126                   vph   

Peak-hour factor, PHF                  0.82        0.90                        

Peak 15-min volume, v15                268         35                    v     

Trucks and buses                       3           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1087        141                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1087   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1228          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1087                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1228          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.319                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   878            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     241            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               499            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               499            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.7            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24/79 Northbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1682           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     447            v                   

Trucks and buses                            0              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               1.000                              

Driver population factor, fp                1.00                               

Flow rate, vp                               895            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               895            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  13.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24/79 Southbound                                 

From/To:                North of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2052           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     534            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1112           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1112           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  15.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 6 to Highland                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1186           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              154            vph                 

Length of first accel/decel lane            300            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1186        154                   vph   

Peak-hour factor, PHF                  0.96        0.84                        

Peak 15-min volume, v15                309         46                    v     

Trucks and buses                       8           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1285        185                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1285   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1285          4800            No                    

      Fi   F                                                                   

     v  = v - v            1100          4800            No                    

      FO   F   R                                                               

     v                     185           2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1285                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1285          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.185                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 7 to Route 79                                     

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2052           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     60.0           mph                 

Volume on ramp                              866            vph                 

Length of first accel/decel lane            275            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2052        866                   vph   

Peak-hour factor, PHF                  0.95        0.88                        

Peak 15-min volume, v15                540         246                   v     

Trucks and buses                       8           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2246        1004                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2246   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2246          4800            No                    

      Fi   F                                                                   

     v  = v - v            1242          4800            No                    

      FO   F   R                                                               

     v                     1004          2200            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2246                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2246          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.193                        

                                              S                                

Space mean speed in ramp influence area,     S  = 64.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.6    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1032           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     263            v                   

Trucks and buses                            10             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.952                              

Driver population factor, fp                1.00                               

Flow rate, vp                               553            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               553            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.9            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Route 79 On Ramp to Rt 24 NB                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           1004           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Left                               

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     65.0           mph                 

Volume on ramp                              678            vph                 

Length of first accel/decel lane            270            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1004        678                   vph   

Peak-hour factor, PHF                  0.82        0.94                        

Peak 15-min volume, v15                306         180                   v     

Trucks and buses                       3           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1243        721                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1243   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1964          4700            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1243                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1964          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.318                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 79 Northbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   678            veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     180            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               375            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               375            pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  5.8            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 79 Southbound                                    

From/To:                South of merge                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   866            veh/h               

Peak-hour factor, PHF                       0.91                               

Peak 15-min volume, v15                     238            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               492            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               492            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  7.0            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2899           veh/h               

Peak-hour factor, PHF                       0.99                               

Peak 15-min volume, v15                     732            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               991            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               991            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  14.2           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 15 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3317           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     864            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1169           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1169           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  16.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3158           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              512            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     254            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3158        512         254       vph   

Peak-hour factor, PHF                  0.97        0.90        0.88            

Peak 15-min volume, v15                814         142         72        v     

Trucks and buses                       14          3           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.935       0.985       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3484        577         293       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.646   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2456   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3484          7050            No                    

      Fi   F                                                                   

     v  = v - v            2907          7050            No                    

      FO   F   R                                                               

     v                     577           2100            No                    

      R                                                                        

     v  or v               1028 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2456                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2456          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.285                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 71.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               RT 104 On Ramp to Route 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           2646           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              254            vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     512            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2646        254         512       vph   

Peak-hour factor, PHF                  0.97        0.88        0.90            

Peak 15-min volume, v15                682         72          142       v     

Trucks and buses                       14          3           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.935       0.985       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2919        293         577       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    665.77  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1739   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3212          7050            No                    

      FO                                                                       

     v  or v               1180 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1739                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3212          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.299                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 62.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 15 Off Ramp to Route 104                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3317           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              329            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     501            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3317        329         501       vph   

Peak-hour factor, PHF                  0.96        0.89        0.91            

Peak 15-min volume, v15                864         92          138       v     

Trucks and buses                       3           4           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.980       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3507        377         559       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.655   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2427   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3507          7200            No                    

      Fi   F                                                                   

     v  = v - v            3130          7200            No                    

      FO   F   R                                                               

     v                     377           2100            No                    

      R                                                                        

     v  or v               1080 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2427                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2427          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.267                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.5    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 66.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               RT 104 On Ramp to Route 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2988           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              501            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     329            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1300           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2988        501         329       vph   

Peak-hour factor, PHF                  0.96        0.91        0.89            

Peak 15-min volume, v15                778         138         92        v     

Trucks and buses                       3           3           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.985       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3159        559         377       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    556.85  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.599   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1891   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3718          7200            No                    

      FO                                                                       

     v  or v               1268 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1891                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3718          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.314                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 67.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1512           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     411            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               850            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               850            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1512           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     29.0           mph                 

Volume on ramp                              228            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1512        228                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                390         65                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1613        264                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1613   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1613          4800            No                    

      Fi   F                                                                   

     v  = v - v            1349          4800            No                    

      FO   F   R                                                               

     v                     264           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1613                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1613          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.0+   pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.530                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1790           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              278            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1790        278                   vph   

Peak-hour factor, PHF                  0.92        0.89                        

Peak 15-min volume, v15                486         78                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2014        315                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2014   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2014          4800            No                    

      Fi   F                                                                   

     v  = v - v            1699          4800            No                    

      FO   F   R                                                               

     v                     315           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2014                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2014          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.326                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1284           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     31.0           mph                 

Volume on ramp                              1312           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1284        1312                  vph   

Peak-hour factor, PHF                  0.97        0.94                        

Peak 15-min volume, v15                331         349                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1370        1431                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1370   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2801          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1370                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2801          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.292                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2813           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     740            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1540           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            69.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        69.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1540           pc/h/ln             

Free-flow speed, FFS                        69.0           mi/h                

Average passenger-car speed, S              68.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  22.4           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2813           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1513           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2813        1513                  vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                740         398                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3079        1648                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3079   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3079          4780            No                    

      Fi   F                                                                   

     v  = v - v            1431          4780            No                    

      FO   F   R                                                               

     v                     1648          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3079                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3079          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.680                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1300           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              457            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1300        457                   vph   

Peak-hour factor, PHF                  0.87        0.92                        

Peak 15-min volume, v15                374         124                   v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1554        504                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1554   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2058          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1554                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2058          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.280                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1968           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     507            v                   

Trucks and buses                            1              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.995                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1020           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1020           pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.5           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1164           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              274            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1164        274                   vph   

Peak-hour factor, PHF                  0.95        0.91                        

Peak 15-min volume, v15                306         75                    v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1250        301                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1250   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1250          4800            No                    

      Fi   F                                                                   

     v  = v - v            949           4800            No                    

      FO   F   R                                                               

     v                     301           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1250                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1250          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   6.0     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.455                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1968           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              1140           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1968        1140                  vph   

Peak-hour factor, PHF                  0.97        0.94                        

Peak 15-min volume, v15                507         303                   v     

Trucks and buses                       1           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2039        1243                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2039   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2039          4500            No                    

      Fi   F                                                                   

     v  = v - v            796           4500            No                    

      FO   F   R                                                               

     v                     1243          2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2039                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2039          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.540                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           890            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              1133           vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        890         1133                  vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                229         322                   v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          936         1288                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  936    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2224          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 936                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2224          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.298                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           828            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              228            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        828         228                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                213         65                    v     

Trucks and buses                       1           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          858         264                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  858    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1122          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 858                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1122          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.323                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2152           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     566            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               782            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            58.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        58.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               782            pc/h/ln             

Free-flow speed, FFS                        58.0           mi/h                

Average passenger-car speed, S              60.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.0           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  58.0           mph                 

Volume on freeway                           2009           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              1255           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2009        1255                  vph   

Peak-hour factor, PHF                  0.95        0.85                        

Peak 15-min volume, v15                529         369                   v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2189        1506                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2189   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2189          4560            No                    

      Fi   F                                                                   

     v  = v - v            683           4560            No                    

      FO   F   R                                                               

     v                     1506          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2189                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2189          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.655                        

                                              S                                

Space mean speed in ramp influence area,     S  = 47.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 47.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2022                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           924            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              260            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        924         260                   vph   

Peak-hour factor, PHF                  0.94        0.94                        

Peak 15-min volume, v15                246         69                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          998         282                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  998    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1280          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 998                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1280          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   9.7     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.270                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1750    260     124     18   veh/h      
Peak hour factor, PHF                  0.95    0.86    0.95    0.86            
Peak 15-min volume, v15                461     76      33      5               
Trucks and buses                       7       2       7       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.990   0.966   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1907    305     135     21    pc/h      
                                                                               
Volume ratio, VR                               0.186                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        440         lc/h                    
Weaving lane changes, LCW                  656         lc/h                    
Non-weaving vehicle index, INW             366                                 
Non-weaving lane change, LCNW              334         lc/h                    
Total lane changes, LCALL                  990         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.233                               
Average weaving speed, SW                  48.2        mi/h                    



Average non-weaving speed, SNW             49.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   48.9        mi/h                    
Weaving segment density, D                 16.1        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.397                               
Weaving segment flow rate, v               2368        pc/h                    
Weaving segment capacity, cW               5759        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4392        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1987         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.397        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7A to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2444           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              765            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     517            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2444        765         517       vph   

Peak-hour factor, PHF                  0.97        0.95        0.92            

Peak 15-min volume, v15                630         201         140       v     

Trucks and buses                       3           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2557        825         587       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.658   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1965   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2557          7200            No                    

      Fi   F                                                                   

     v  = v - v            1732          7200            No                    

      FO   F   R                                                               

     v                     825           2100            No                    

      R                                                                        

     v  or v               592  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1965                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1965          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.437                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Northbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2195           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     40.0           mph                 

Volume on ramp                              56             vph                 

Length of first accel/decel lane            600            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     517            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2195        56          517       vph   

Peak-hour factor, PHF                  0.97        0.74        0.92            

Peak 15-min volume, v15                566         19          140       v     

Trucks and buses                       3           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2297        78          587       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    4978.67 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.699   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1629   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2297          7200            No                    

      Fi   F                                                                   

     v  = v - v            2219          7200            No                    

      FO   F   R                                                               

     v                     78            2100            No                    

      R                                                                        

     v  or v               668  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1629                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1629          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.370                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 North Exit 7A                           

Junction:               On Ramp to Route 24 Northbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2392           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     40.0           mph                 

Volume on ramp                              765            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     517            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2392        765         517       vph   

Peak-hour factor, PHF                  0.97        0.95        0.92            

Peak 15-min volume, v15                616         201         140       v     

Trucks and buses                       4           5           9         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.976       0.957           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2515        825         587       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    626.56  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.591   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1488   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3340          7200            No                    

      FO                                                                       

     v  or v               1027 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1488                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3340          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.0+   pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.320                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.1    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  I-495 Southbound                                       

Junction:               Exit 7B to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2604           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              694            vph                 

Length of first accel/decel lane            750            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     772            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1600           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2604        694         772       vph   

Peak-hour factor, PHF                  0.97        0.91        0.94            

Peak 15-min volume, v15                671         191         205       v     

Trucks and buses                       11          12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.948       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2832        808         846       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.652   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2128   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2832          7200            No                    

      Fi   F                                                                   

     v  = v - v            2024          7200            No                    

      FO   F   R                                                               

     v                     808           2100            No                    

      R                                                                        

     v  or v               704  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2128                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2128          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.371                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Interstate 495 South Exit 7B                           

Junction:               On Ramp to Route 24 Southbound                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2184           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              694            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     772            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1550           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2184        694         772       vph   

Peak-hour factor, PHF                  0.90        0.91        0.94            

Peak 15-min volume, v15                607         191         205       v     

Trucks and buses                       4           12          6         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.943       0.971           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2475        808         846       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1009.16 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1485   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3283          7200            No                    

      FO                                                                       

     v  or v               990  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1485                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3283          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.288                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.7    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Interstate 495                                   
Weaving Location:             b/n Exits 7B & 7A                                
Analysis Year:                Build 2022                                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2000        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1565    633     344     139  veh/h      
Peak hour factor, PHF                  0.97    0.94    0.97    0.94            
Peak 15-min volume, v15                403     168     89      37              
Trucks and buses                       11      6       11      6         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.948   0.971   0.948   0.971           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1702    694     374     152   pc/h      
                                                                               
Volume ratio, VR                               0.366                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1068        lc/h                    
Weaving lane changes, LCW                  1289        lc/h                    
Non-weaving vehicle index, INW             260                                 
Non-weaving lane change, LCNW              888         lc/h                    
Total lane changes, LCALL                  2177        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.242                               
Average weaving speed, SW                  59.3        mi/h                    



Average non-weaving speed, SNW             57.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   58.2        mi/h                    
Weaving segment density, D                 16.7        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.470                               
Weaving segment flow rate, v               2922        pc/h                    
Weaving segment capacity, cW               5889        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6297        2000        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2071         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.470        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2922           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     753            v                   

Trucks and buses                            14             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.935                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1074           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1074           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  16.5           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2159           veh/h               

Peak-hour factor, PHF                       0.98                               

Peak 15-min volume, v15                     551            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1124           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1124           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  16.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 24 Northbound                              
Weaving Location:             b/n Exits 7A & 14B                               
Analysis Year:                Build  2022                                      
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1350        ft                     
Freeway free-flow speed, FFS                70          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2400        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1981    401     443     82   veh/h      
Peak hour factor, PHF                  0.98    0.93    0.98    0.93            
Peak 15-min volume, v15                505     108     113     22              
Trucks and buses                       4       5       4       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.976   0.980   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2062    442     461     90    pc/h      
                                                                               
Volume ratio, VR                               0.296                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.7         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        903         lc/h                    
Weaving lane changes, LCW                  1077        lc/h                    
Non-weaving vehicle index, INW             203                                 
Non-weaving lane change, LCNW              597         lc/h                    
Total lane changes, LCALL                  1674        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.268                               
Average weaving speed, SW                  58.4        mi/h                    



Average non-weaving speed, SNW             58.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   58.5        mi/h                    
Weaving segment density, D                 17.4        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.490                               
Weaving segment flow rate, v               3055        pc/h                    
Weaving segment capacity, cW               6118        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5537        1350        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2400        2080         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.490        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                b/n Exit 14B & 15                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3196           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     841            v                   

Trucks and buses                            21             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.905                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1239           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            65.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        65.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1239           pc/h/ln             

Free-flow speed, FFS                        65.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  19.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 14A                                      

Jurisdiction:           Taunton                                                

Analysis Year:          No Action 2022                                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2466           veh/h               

Peak-hour factor, PHF                       0.90                               

Peak 15-min volume, v15                     685            v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.980                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1397           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1397           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.5           mi/h                

Number of lanes, N                          2                                  

Density, D                                  20.1           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 24 Southbound                              
Weaving Location:             b/n Exits 7B & 14 A                              
Analysis Year:                Build  2022                                      
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1550        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2350        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2143    40      756     16   veh/h      
Peak hour factor, PHF                  0.95    0.74    0.95    0.74            
Peak 15-min volume, v15                564     14      199     5               
Trucks and buses                       21      5       21      5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.905   0.976   0.905   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2493    55      879     22    pc/h      
                                                                               
Volume ratio, VR                               0.271                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        934         lc/h                    
Weaving lane changes, LCW                  1233        lc/h                    
Non-weaving vehicle index, INW             780                                 
Non-weaving lane change, LCNW              780         lc/h                    
Total lane changes, LCALL                  2013        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.278                               
Average weaving speed, SW                  54.1        mi/h                    



Average non-weaving speed, SNW             52.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   53.1        mi/h                    
Weaving segment density, D                 21.6        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.557                               
Weaving segment flow rate, v               3449        pc/h                    
Weaving segment capacity, cW               5606        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5273        1550        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2350        2065         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.557        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 14A to I-495 Southbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2482           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              56             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     483            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2482        56          483       vph   

Peak-hour factor, PHF                  0.98        0.70        0.93            

Peak 15-min volume, v15                633         20          130       v     

Trucks and buses                       4           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2583        83          532       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.692   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1812   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2583          7200            No                    

      Fi   F                                                                   

     v  = v - v            2500          7200            No                    

      FO   F   R                                                               

     v                     83            2000            No                    

      R                                                                        

     v  or v               771  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1812                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1812          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.435                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 76.8    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 North Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1678           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              517            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     765            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1678        517         765       vph   

Peak-hour factor, PHF                  0.97        0.92        0.95            

Peak 15-min volume, v15                432         140         201       v     

Trucks and buses                       3           9           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.957       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1756        587         825       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    284.80  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.600   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1053   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2343          7200            No                    

      FO                                                                       

     v  or v               703  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1053                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2343          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.285                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 69.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 North Exit 14A                                

Junction:               On Ramp to I-495 Southbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2199           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              56             vph                 

Length of first accel/decel lane            650            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     483            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   1500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2199        56          483       vph   

Peak-hour factor, PHF                  0.96        0.70        0.93            

Peak 15-min volume, v15                573         20          130       v     

Trucks and buses                       3           7           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.985       0.966       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2325        83          532       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    232.11  (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.596   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1385   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2408          7200            No                    

      FO                                                                       

     v  or v               940  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1385                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2408          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.292                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.4    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 14B to I-495 Northbound                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  65.0           mph                 

Volume on freeway                           3490           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     50.0           mph                 

Volume on ramp                              590            vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     501            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   2000           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3490        590         501       vph   

Peak-hour factor, PHF                  0.95        0.97        0.91            

Peak 15-min volume, v15                918         152         138       v     

Trucks and buses                       21          6           3         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.905       0.971       0.985           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          4059        626         559       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =    4786.74 (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.630   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2788   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4059          7050            No                    

      Fi   F                                                                   

     v  = v - v            3433          7050            No                    

      FO   F   R                                                               

     v                     626           2100            No                    

      R                                                                        

     v  or v               1271 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2788                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2788          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.289                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 70.2    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 South Exit 14B                                

Junction:               On Ramp to I-495 Northbound                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2139           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     50.0           mph                 

Volume on ramp                              590            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     56             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2500           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2139        590         56        vph   

Peak-hour factor, PHF                  0.92        0.97        0.74            

Peak 15-min volume, v15                581         152         19        v     

Trucks and buses                       4           6           5         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.971       0.976           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2371        626         78        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =    1165.16 (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    0.597   Using Equation  1                            

                   FM                                                          

                  v  = v  (P  ) =  1416   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2997          7200            No                    

      FO                                                                       

     v  or v               955  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1416                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2997          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.281                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 68.4    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 64.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Padelford On Ramp to Rt 24 NB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1304           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              244            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1304        244                   vph   

Peak-hour factor, PHF                  0.94        0.94                        

Peak 15-min volume, v15                347         65                    v     

Trucks and buses                       3           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1408        262                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1408   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1670          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1408                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1670          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Padelford On Ramp to Rt 24 SB                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1564           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     30.0           mph                 

Volume on ramp                              46             vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1564        46                    vph   

Peak-hour factor, PHF                  0.95        0.77                        

Peak 15-min volume, v15                412         15                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1671        61                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1671   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1732          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1671                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1732          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.292                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1375           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              71             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1375        71                    vph   

Peak-hour factor, PHF                  0.94        0.70                        

Peak 15-min volume, v15                366         25                    v     

Trucks and buses                       3           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1485        104                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1485   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1485          4800            No                    

      Fi   F                                                                   

     v  = v - v            1381          4800            No                    

      FO   F   R                                                               

     v                     104           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1485                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1485          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   8.9     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.502                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Build 2022                                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1375           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     366            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               742            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               742            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  10.6           pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Assoc.                             

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Exit 11 to Padelford                                   

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2012155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1903           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     30.0           mph                 

Volume on ramp                              339            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1903        339                   vph   

Peak-hour factor, PHF                  0.95        0.89                        

Peak 15-min volume, v15                501         95                    v     

Trucks and buses                       3           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2033        383                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2033   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2033          4800            No                    

      Fi   F                                                                   

     v  = v - v            1650          4800            No                    

      FO   F   R                                                               

     v                     383           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2033                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2033          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.527                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.2    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Assoc.                             

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                South of Exit 11                                       

Jurisdiction:           Taunton                                                

Analysis Year:          Build  2022                                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1609           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     423            v                   

Trucks and buses                            3              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.985                              

Driver population factor, fp                1.00                               

Flow rate, vp                               860            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               860            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.3           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2920           veh/h               

Peak-hour factor, PHF                       0.89                               

Peak 15-min volume, v15                     820            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1731           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1731           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              66.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  25.9           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03- Project First Light - Taunton, MA           

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2920           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              357            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2920        357                   vph   

Peak-hour factor, PHF                  0.89        0.89                        

Peak 15-min volume, v15                820         100                   v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3461        411                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3461   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3461          4800            No                    

      Fi   F                                                                   

     v  = v - v            3050          4800            No                    

      FO   F   R                                                               

     v                     411           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3461                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3461          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.556                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3085           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     46.0           mph                 

Volume on ramp                              165            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3085        165                   vph   

Peak-hour factor, PHF                  0.89        0.98                        

Peak 15-min volume, v15                867         42                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3657        173                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3657   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3657          4800            No                    

      Fi   F                                                                   

     v  = v - v            3484          4800            No                    

      FO   F   R                                                               

     v                     173           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3657                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3657          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.301                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2563           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              1637           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2563        1637                  vph   

Peak-hour factor, PHF                  0.89        0.97                        

Peak 15-min volume, v15                720         422                   v     

Trucks and buses                       11          10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3038        1772                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3038   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     4810          4800            Yes                   

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3038                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4810          4600                  Yes                  

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  F               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.713                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2207           veh/h               

Peak-hour factor, PHF                       0.86                               

Peak 15-min volume, v15                     642            v                   

Trucks and buses                            12             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1360           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1360           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              69.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.5           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2207           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              1066           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2207        1066                  vph   

Peak-hour factor, PHF                  0.86        0.90                        

Peak 15-min volume, v15                642         296                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2720        1238                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2720   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2720          4760            No                    

      Fi   F                                                                   

     v  = v - v            1482          4760            No                    

      FO   F   R                                                               

     v                     1238          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2720                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2720          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.669                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 NB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2207           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              202            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2207        202                   vph   

Peak-hour factor, PHF                  0.86        0.90                        

Peak 15-min volume, v15                642         56                    v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2720        235                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2720   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2720          4760            No                    

      Fi   F                                                                   

     v  = v - v            2485          4760            No                    

      FO   F   R                                                               

     v                     235           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2720                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2720          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.579                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 SB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2005           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              864            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2005        864                   vph   

Peak-hour factor, PHF                  0.86        0.90                        

Peak 15-min volume, v15                583         240                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2471        1003                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2471   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2471          4760            No                    

      Fi   F                                                                   

     v  = v - v            1468          4760            No                    

      FO   F   R                                                               

     v                     1003          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2471                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2471          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.648                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1141           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              332            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1141        332                   vph   

Peak-hour factor, PHF                  0.89        0.82                        

Peak 15-min volume, v15                321         101                   v     

Trucks and buses                       9           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.957       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1340        415                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1340   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1755          4780            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1340                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1755          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.272                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday AM                                             

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1987           veh/h               

Peak-hour factor, PHF                       0.93                               

Peak 15-min volume, v15                     534            v                   

Trucks and buses                            2              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.990                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1079           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1079           pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.6           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.01 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1836           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              187            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1836        187                   vph   

Peak-hour factor, PHF                  0.92        0.83                        

Peak 15-min volume, v15                499         56                    v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2075        226                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2075   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2075          4780            No                    

      Fi   F                                                                   

     v  = v - v            1849          4780            No                    

      FO   F   R                                                               

     v                     226           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2075                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2075          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.448                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1987           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              1342           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1987        1342                  vph   

Peak-hour factor, PHF                  0.93        0.97                        

Peak 15-min volume, v15                534         346                   v     

Trucks and buses                       2           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2158        1411                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2158   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2158          4500            No                    

      Fi   F                                                                   

     v  = v - v            747           4500            No                    

      FO   F   R                                                               

     v                     1411          2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2158                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2158          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.555                        

                                              S                                

Space mean speed in ramp influence area,     S  = 47.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 47.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1649           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              287            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1649        287                   vph   

Peak-hour factor, PHF                  0.93        0.75                        

Peak 15-min volume, v15                443         96                    v     

Trucks and buses                       2           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1791        386                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1791   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2177          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1791                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2177          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.296                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           645            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     28.0           mph                 

Volume on ramp                              357            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        645         357                   vph   

Peak-hour factor, PHF                  0.93        0.89                        

Peak 15-min volume, v15                173         100                   v     

Trucks and buses                       2           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          700         411                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  700    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1111          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 700                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1111          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.323                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1396           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     364            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               502            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            56.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        56.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               502            pc/h/ln             

Free-flow speed, FFS                        56.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  9.1            pc/mi/ln            

Level of service, LOS                       A                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  56.0           mph                 

Volume on freeway                           1265           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              368            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1265        368                   vph   

Peak-hour factor, PHF                  0.75        0.96                        

Peak 15-min volume, v15                422         96                    v     

Trucks and buses                       7           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1746        403                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1746   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1746          4520            No                    

      Fi   F                                                                   

     v  = v - v            1343          4520            No                    

      FO   F   R                                                               

     v                     403           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1746                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1746          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.464                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           947            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              66             vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        947         66                    vph   

Peak-hour factor, PHF                  0.89        0.83                        

Peak 15-min volume, v15                266         20                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1107        82                    pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1107   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1189          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1107                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1189          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   9.1     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.269                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Conditions 2032                            
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1120    150     111     15   veh/h      
Peak hour factor, PHF                  0.96    0.98    0.96    0.98            
Peak 15-min volume, v15                292     38      29      4               
Trucks and buses                       7       5       7       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.976   0.966   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1208    157     120     16    pc/h      
                                                                               
Volume ratio, VR                               0.185                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        277         lc/h                    
Weaving lane changes, LCW                  493         lc/h                    
Non-weaving vehicle index, INW             233                                 
Non-weaving lane change, LCNW              189         lc/h                    
Total lane changes, LCALL                  682         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.174                               
Average weaving speed, SW                  49.9        mi/h                    



Average non-weaving speed, SNW             51.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   51.3        mi/h                    
Weaving segment density, D                 9.8         pc/mi/ln                
Level of service, LOS                      A                                   
Weaving segment v/c ratio                  0.252                               
Weaving segment flow rate, v               1501        pc/h                    
Weaving segment capacity, cW               5762        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            4379        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1988         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.252        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2217           veh/h               

Peak-hour factor, PHF                       0.96                               

Peak 15-min volume, v15                     577            v                   

Trucks and buses                            11             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.948                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1218           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1218           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  17.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2217           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              344            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2217        344                   vph   

Peak-hour factor, PHF                  0.96        0.87                        

Peak 15-min volume, v15                577         99                    v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2436        405                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2436   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2436          4800            No                    

      Fi   F                                                                   

     v  = v - v            2031          4800            No                    

      FO   F   R                                                               

     v                     405           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2436                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2436          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.555                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2554           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     46.0           mph                 

Volume on ramp                              337            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2554        337                   vph   

Peak-hour factor, PHF                  0.96        0.79                        

Peak 15-min volume, v15                665         107                   v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2807        437                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2807   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2807          4800            No                    

      Fi   F                                                                   

     v  = v - v            2370          4800            No                    

      FO   F   R                                                               

     v                     437           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2807                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2807          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.324                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2554           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     46.0           mph                 

Volume on ramp                              337            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2554        337                   vph   

Peak-hour factor, PHF                  0.96        0.79                        

Peak 15-min volume, v15                665         107                   v     

Trucks and buses                       11          5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.948       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2807        437                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2807   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2807          4800            No                    

      Fi   F                                                                   

     v  = v - v            2370          4800            No                    

      FO   F   R                                                               

     v                     437           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2807                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2807          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.324                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.9    mph                  

_______________________________________________________________________________



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.013- Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4739           veh/h               

Peak-hour factor, PHF                       1.00                               

Peak 15-min volume, v15                     1185           v                   

Trucks and buses                            12             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2512           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2512           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              50.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  50.2           pc/mi/ln            

Level of service, LOS                       F                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4739           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              2088           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4739        2088                  vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                1185        522                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          5023        2182                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  5023   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5023          4760            Yes                   

      Fi   F                                                                   

     v  = v - v            2841          4760            No                    

      FO   F   R                                                               

     v                     2182          1900            Yes                   

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 5023                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5023          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence F                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.754                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.4    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 NB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4739           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              271            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4739        271                   vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                1185        68                    v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          5023        283                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  5023   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5023          4760            Yes                   

      Fi   F                                                                   

     v  = v - v            4740          4760            No                    

      FO   F   R                                                               

     v                     283           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 5023                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5023          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence F                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.583                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 SB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4468           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              1817           vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4468        1817                  vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                1117                              v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4736        1899                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4736   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4736          4760            No                    

      Fi   F                                                                   

     v  = v - v            2837          4760            No                    

      FO   F   R                                                               

     v                     1899          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4736                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4736          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence E                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.729                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2651           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              654            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2651        654                   vph   

Peak-hour factor, PHF                  0.93        0.93                        

Peak 15-min volume, v15                713         176                   v     

Trucks and buses                       9           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.957       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2979        721                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2979   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3700          4760            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2979                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3700          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.407                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2518           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     670            v                   

Trucks and buses                            2              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.990                              

Driver population factor, fp                1.00                               

Flow rate, vp                               902            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               902            pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  16.4           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           1501           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              352            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1501        352                   vph   

Peak-hour factor, PHF                  0.93        0.88                        

Peak 15-min volume, v15                403         100                   v     

Trucks and buses                       8           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1679        402                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1679   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1679          4780            No                    

      Fi   F                                                                   

     v  = v - v            1277          4780            No                    

      FO   F   R                                                               

     v                     402           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1679                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1679          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   9.7     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.464                        

                                              S                                

Space mean speed in ramp influence area,     S  = 56.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 56.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp to Route 24 North                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           2518           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              1360           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2518        1360                  vph   

Peak-hour factor, PHF                  0.94        0.98                        

Peak 15-min volume, v15                670         347                   v     

Trucks and buses                       2           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2706        1416                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2706   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2706          4500            No                    

      Fi   F                                                                   

     v  = v - v            1290          4500            No                    

      FO   F   R                                                               

     v                     1416          2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2706                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2706          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.555                        

                                              S                                

Space mean speed in ramp influence area,     S  = 47.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 47.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1149           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              1326           vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1149        1326                  vph   

Peak-hour factor, PHF                  0.94        0.83                        

Peak 15-min volume, v15                306         399                   v     

Trucks and buses                       2           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1235        1614                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1235   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2849          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1235                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2849          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.329                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1158           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              344            vph                 

Length of first accel/decel lane            210            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1158        344                   vph   

Peak-hour factor, PHF                  0.84        0.95                        

Peak 15-min volume, v15                345         91                    v     

Trucks and buses                       1           1                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.995                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1385        364                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1385   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1749          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1385                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1749          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.333                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3117           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     803            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1109           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            56.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        56.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1109           pc/h/ln             

Free-flow speed, FFS                        56.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  20.2           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  56.0           mph                 

Volume on freeway                           2550           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              891            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2550        891                   vph   

Peak-hour factor, PHF                  0.87        0.97                        

Peak 15-min volume, v15                733         230                   v     

Trucks and buses                       7           10                    %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.952                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3034        964                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3034   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3034          4520            No                    

      Fi   F                                                                   

     v  = v - v            2070          4520            No                    

      FO   F   R                                                               

     v                     964           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3034                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3034          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.515                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           1681           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              380            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1681        380                   vph   

Peak-hour factor, PHF                  0.97        0.95                        

Peak 15-min volume, v15                433         100                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1802        414                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1802   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2216          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1802                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2216          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.292                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.6    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Conditions 2032                            
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              2280    276     500     61   veh/h      
Peak hour factor, PHF                  0.97    0.79    0.97    0.79            
Peak 15-min volume, v15                588     87      129     19              
Trucks and buses                       7       5       7       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.976   0.966   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2433    358     534     79    pc/h      
                                                                               
Volume ratio, VR                               0.262                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        892         lc/h                    
Weaving lane changes, LCW                  1108        lc/h                    
Non-weaving vehicle index, INW             477                                 
Non-weaving lane change, LCNW              455         lc/h                    
Total lane changes, LCALL                  1563        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.335                               
Average weaving speed, SW                  45.7        mi/h                    



Average non-weaving speed, SNW             44.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   44.5        mi/h                    
Weaving segment density, D                 25.5        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.589                               
Weaving segment flow rate, v               3404        pc/h                    
Weaving segment capacity, cW               5583        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5180        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1926         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.589        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1576           veh/h               

Peak-hour factor, PHF                       0.99                               

Peak 15-min volume, v15                     398            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               824            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               824            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  11.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday MID                                           

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1576           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     29.0           mph                 

Volume on ramp                              250            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1576        250                   vph   

Peak-hour factor, PHF                  0.99        0.83                        

Peak 15-min volume, v15                398         75                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1648        307                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1648   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1648          4800            No                    

      Fi   F                                                                   

     v  = v - v            1341          4800            No                    

      FO   F   R                                                               

     v                     307           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1648                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1648          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.534                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday MID                                           

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1853           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              277            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1853        277                   vph   

Peak-hour factor, PHF                  0.99        0.86                        

Peak 15-min volume, v15                468         81                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1937        325                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1937   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1937          4800            No                    

      Fi   F                                                                   

     v  = v - v            1612          4800            No                    

      FO   F   R                                                               

     v                     325           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1937                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1937          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.327                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1326           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     31.0           mph                 

Volume on ramp                              1310           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1326        1310                  vph   

Peak-hour factor, PHF                  0.98        0.95                        

Peak 15-min volume, v15                338         345                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1400        1413                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1400   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2813          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1400                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2813          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday MID                                           

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2823           veh/h               

Peak-hour factor, PHF                       0.85                               

Peak 15-min volume, v15                     830            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1727           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            69.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        69.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1727           pc/h/ln             

Free-flow speed, FFS                        69.0           mi/h                

Average passenger-car speed, S              66.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  25.9           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2823           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1370           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2823        1370                  vph   

Peak-hour factor, PHF                  0.85        0.97                        

Peak 15-min volume, v15                830         353                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3454        1462                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3454   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3454          4780            No                    

      Fi   F                                                                   

     v  = v - v            1992          4780            No                    

      FO   F   R                                                               

     v                     1462          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3454                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3454          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.664                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 NB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2823           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              247            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2823        247                   vph   

Peak-hour factor, PHF                  0.85        0.97                        

Peak 15-min volume, v15                830         64                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3454        264                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3454   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3454          4780            No                    

      Fi   F                                                                   

     v  = v - v            3190          4780            No                    

      FO   F   R                                                               

     v                     264           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3454                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3454          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.556                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 SB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2576           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1123           vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2576        1123                  vph   

Peak-hour factor, PHF                  0.85        0.97                        

Peak 15-min volume, v15                758         289                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3152        1198                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3152   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3152          4780            No                    

      Fi   F                                                                   

     v  = v - v            1954          4780            No                    

      FO   F   R                                                               

     v                     1198          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3152                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3152          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.640                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1453           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              430            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1453        430                   vph   

Peak-hour factor, PHF                  0.87        0.92                        

Peak 15-min volume, v15                418         117                   v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1737        474                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1737   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2211          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1737                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2211          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.285                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1894           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     498            v                   

Trucks and buses                            1              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.995                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1002           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1002           pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  18.2           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1275           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              294            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1275        294                   vph   

Peak-hour factor, PHF                  0.95        0.91                        

Peak 15-min volume, v15                336         81                    v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1369        323                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1369   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1369          4800            No                    

      Fi   F                                                                   

     v  = v - v            1046          4800            No                    

      FO   F   R                                                               

     v                     323           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1369                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1369          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   7.0     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.457                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           1894           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              1074           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1894        1074                  vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                498         283                   v     

Trucks and buses                       1           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2004        1159                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2004   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2004          4500            No                    

      Fi   F                                                                   

     v  = v - v            845           4500            No                    

      FO   F   R                                                               

     v                     1159          2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2004                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2004          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.532                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           981            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              877            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        981         877                   vph   

Peak-hour factor, PHF                  0.95        0.98                        

Peak 15-min volume, v15                258         224                   v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1053        895                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1053   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1948          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1053                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1948          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.289                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           847            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              250            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        847         250                   vph   

Peak-hour factor, PHF                  0.95        0.83                        

Peak 15-min volume, v15                223         75                    v     

Trucks and buses                       1           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          896         307                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  896    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1203          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 896                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1203          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.324                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday Mid                                           

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2161           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     569            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               785            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            58.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        58.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               785            pc/h/ln             

Free-flow speed, FFS                        58.0           mi/h                

Average passenger-car speed, S              60.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.1           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  58.0           mph                 

Volume on freeway                           1462           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              541            vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1462        541                   vph   

Peak-hour factor, PHF                  0.95        0.85                        

Peak 15-min volume, v15                385         159                   v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1593        649                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1593   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1593          4560            No                    

      Fi   F                                                                   

     v  = v - v            944           4560            No                    

      FO   F   R                                                               

     v                     649           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1593                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1593          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.577                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           953            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              190            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        953         190                   vph   

Peak-hour factor, PHF                  0.94        0.94                        

Peak 15-min volume, v15                253         51                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1029        206                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1029   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1235          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1029                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1235          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   9.4     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.270                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.1    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Midday Saturday                                  
Freeway/Dir of Travel:        Route 140 Southbound                             
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Conditions 2032                            
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  950         ft                     
Freeway free-flow speed, FFS                56          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1281    188     603     89   veh/h      
Peak hour factor, PHF                  0.95    0.86    0.95    0.86            
Peak 15-min volume, v15                337     55      159     26              
Trucks and buses                       7       2       7       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.966   0.990   0.966   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1396    221     657     106   pc/h      
                                                                               
Volume ratio, VR                               0.369                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        878         lc/h                    
Weaving lane changes, LCW                  1094        lc/h                    
Non-weaving vehicle index, INW             285                                 
Non-weaving lane change, LCNW              247         lc/h                    
Total lane changes, LCALL                  1341        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.297                               
Average weaving speed, SW                  46.6        mi/h                    



Average non-weaving speed, SNW             45.9        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   46.1        mi/h                    
Weaving segment density, D                 17.2        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.432                               
Weaving segment flow rate, v               2380        pc/h                    
Weaving segment capacity, cW               5328        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6335        950         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1838         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.432        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Northbound                                    

From/To:                b/n Exit 12/12B Off Ramp                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   1605           veh/h               

Peak-hour factor, PHF                       0.92                               

Peak 15-min volume, v15                     436            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               903            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               903            pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  12.9           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 North                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1605           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     29.0           mph                 

Volume on ramp                              242            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1605        242                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                414         69                    v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1713        281                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1713   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1713          4800            No                    

      Fi   F                                                                   

     v  = v - v            1432          4800            No                    

      FO   F   R                                                               

     v                     281           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1713                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1713          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.531                        

                                              S                                

Space mean speed in ramp influence area,     S  = 55.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 55.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               Off Ramp to Route 140 South                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1893           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              288            vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1893        288                   vph   

Peak-hour factor, PHF                  0.92        0.89                        

Peak 15-min volume, v15                514         81                    v     

Trucks and buses                       7           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2130        327                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2130   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2130          4800            No                    

      Fi   F                                                                   

     v  = v - v            1803          4800            No                    

      FO   F   R                                                               

     v                     327           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2130                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2130          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.327                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Northbound                                    

Junction:               On-Ramp to Route 24 N Exit 12B                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1363           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     31.0           mph                 

Volume on ramp                              1371           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1363        1371                  vph   

Peak-hour factor, PHF                  0.97        0.94                        

Peak 15-min volume, v15                351         365                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1454        1495                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1454   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2949          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1454                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2949          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.302                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2959           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     779            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1620           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            69.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        69.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1620           pc/h/ln             

Free-flow speed, FFS                        69.0           mi/h                

Average passenger-car speed, S              68.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  23.8           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2959           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1578           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2959        1578                  vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                779         415                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3239        1719                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3239   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3239          4780            No                    

      Fi   F                                                                   

     v  = v - v            1520          4780            No                    

      FO   F   R                                                               

     v                     1719          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3239                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3239          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.687                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 NB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2959           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              256            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2959        256                   vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                779         67                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3239        279                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3239   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3239          4780            No                    

      Fi   F                                                                   

     v  = v - v            2960          4780            No                    

      FO   F   R                                                               

     v                     279           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3239                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3239          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.557                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 SB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2703           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1322           vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2703        1322                  vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                711         348                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2959        1440                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2959   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2959          4780            No                    

      Fi   F                                                                   

     v  = v - v            1519          4780            No                    

      FO   F   R                                                               

     v                     1440          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2959                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2959          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.662                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               On Ramp from Route 140                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1381           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     34.0           mph                 

Volume on ramp                              479            vph                 

Length of first accel/decel lane            1050           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1381        479                   vph   

Peak-hour factor, PHF                  0.87        0.92                        

Peak 15-min volume, v15                397         130                   v     

Trucks and buses                       8           3                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.985                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1651        528                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1651   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2179          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1651                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2179          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.284                        

                                              S                                

Space mean speed in ramp influence area,     S  = 62.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 140 Northbound                                   

From/To:                b/n Exit 11 On/12b Off Ramp                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2060           veh/h               

Peak-hour factor, PHF                       0.97                               

Peak 15-min volume, v15                     531            v                   

Trucks and buses                            1              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.995                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1067           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            55.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        55.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1067           pc/h/ln             

Free-flow speed, FFS                        55.0           mi/h                

Average passenger-car speed, S              55.0           mi/h                

Number of lanes, N                          2                                  

Density, D                                  19.4           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp Exit 11 to Galleria                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1228           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              284            vph                 

Length of first accel/decel lane            1000           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1228        284                   vph   

Peak-hour factor, PHF                  0.95        0.91                        

Peak 15-min volume, v15                323         78                    v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1318        312                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1318   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1318          4800            No                    

      Fi   F                                                                   

     v  = v - v            1006          4800            No                    

      FO   F   R                                                               

     v                     312           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1318                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1318          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   6.6     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.456                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               Off Ramp to Route 24 North                             

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           2060           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              1124           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2060        1124                  vph   

Peak-hour factor, PHF                  0.97        0.94                        

Peak 15-min volume, v15                531         299                   v     

Trucks and buses                       1           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2134        1226                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2134   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2134          4500            No                    

      Fi   F                                                                   

     v  = v - v            908           4500            No                    

      FO   F   R                                                               

     v                     1226          2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2134                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2134          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.538                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Northbound                                   

Junction:               On Ramp Exit 11 from Galleria                          

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           944            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              1172           vph                 

Length of first accel/decel lane            850            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        944         1172                  vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                243         333                   v     

Trucks and buses                       4           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.980       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          993         1332                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  993    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2325          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 993                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2325          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.301                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 NB                                           

Junction:               On ramp from Route 24                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           936            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     29.0           mph                 

Volume on ramp                              242            vph                 

Length of first accel/decel lane            170            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        936         242                   vph   

Peak-hour factor, PHF                  0.97        0.88                        

Peak 15-min volume, v15                241         69                    v     

Trucks and buses                       1           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5*        1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.995       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          970         281                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  970    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1251          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 970                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1251          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.325                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Saturday PM                                            

Freeway/Direction:      Route 140 Southbound                                   

From/To:                b/n Exit 12a On/Exit 11b Off                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   2247           veh/h               

Peak-hour factor, PHF                       0.95                               

Peak 15-min volume, v15                     591            v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               816            pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            58.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        58.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               816            pc/h/ln             

Free-flow speed, FFS                        58.0           mi/h                

Average passenger-car speed, S              60.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  13.6           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               Off Ramp Exit 11A to Stevens                           

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  58.0           mph                 

Volume on freeway                           2095           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     28.0           mph                 

Volume on ramp                              1295           vph                 

Length of first accel/decel lane            500            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2095        1295                  vph   

Peak-hour factor, PHF                  0.95        0.85                        

Peak 15-min volume, v15                551         381                   v     

Trucks and buses                       7           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2282        1554                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2282   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2282          4560            No                    

      Fi   F                                                                   

     v  = v - v            728           4560            No                    

      FO   F   R                                                               

     v                     1554          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2282                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2282          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.659                        

                                              S                                

Space mean speed in ramp influence area,     S  = 47.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 47.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 Southbound                                   

Junction:               On Ramp Exit 11 from County                            

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032                                  

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  64.0           mph                 

Volume on freeway                           981            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     36.0           mph                 

Volume on ramp                              270            vph                 

Length of first accel/decel lane            900            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        981         270                   vph   

Peak-hour factor, PHF                  0.94        0.94                        

Peak 15-min volume, v15                261         72                    v     

Trucks and buses                       3           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.985       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1059        293                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1059   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1352          4680            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1059                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1352          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   10.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.271                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 58.0    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday PM                                      

Freeway/Dir of Travel:        Route 140 Southbound                             

Weaving Location:             b/n Route 24 NB Ramps&Stevens                    

Analysis Year:                Build Conditions 2032                            

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                C-D Roadway/ Multilane Highways    

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  950         ft                     

Freeway free-flow speed, FFS                56          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              1822    628     137     20   veh/h      

Peak hour factor, PHF                  0.95    0.86    0.95    0.86            

Peak 15-min volume, v15                479     183     36      6               

Trucks and buses                       7       2       7       5         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.966   0.990   0.966   0.976           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           1985    738     149     24    pc/h      

                                                                               

Volume ratio, VR                               0.306                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        887         lc/h                    

Weaving lane changes, LCW                  1103        lc/h                    

Non-weaving vehicle index, INW             382                                 

Non-weaving lane change, LCNW              351         lc/h                    

Total lane changes, LCALL                  1454        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.316                               

Average weaving speed, SW                  46.2        mi/h                    



Average non-weaving speed, SNW             45.0        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   45.3        mi/h                    

Weaving segment density, D                 21.3        pc/mi/ln                

Level of service, LOS                      B                                   

Weaving segment v/c ratio                  0.511                               

Weaving segment flow rate, v               2896        pc/h                    

Weaving segment capacity, cW               5478        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            5651        950         a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1890         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.511        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 NB Ramp                                      

Junction:               Stevens Street On-Ramp                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2022 Option A                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           109            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              183            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        109         183                   vph   

Peak-hour factor, PHF                  0.75        0.92                        

Peak 15-min volume, v15                36          50                    v     

Trucks and buses                       2           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          147         201                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  147    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     348           4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 147                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                348           4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   3.7     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.278                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Mar 2014                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Collector Road                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2207           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              1066           vph                 

Length of first accel/decel lane            125            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2207        1066                  vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                552         267                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2339        1114                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.650   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1911   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2339          7140            No                    

      Fi   F                                                                   

     v  = v - v            1225          7140            No                    

      FO   F   R                                                               

     v                     1114          2200            No                    

      R                                                                        

     v  or v               428  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1911                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1911          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.268                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 63.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 NB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2207           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              202            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2207        202                   vph   

Peak-hour factor, PHF                  0.86        0.90                        

Peak 15-min volume, v15                642         56                    v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2720        235                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2720   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2720          4760            No                    

      Fi   F                                                                   

     v  = v - v            2485          4760            No                    

      FO   F   R                                                               

     v                     235           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2720                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2720          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.579                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 SB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2005           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              864            vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2005        864                   vph   

Peak-hour factor, PHF                  0.86        0.90                        

Peak 15-min volume, v15                583         240                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2471        1003                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2471   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2471          4760            No                    

      Fi   F                                                                   

     v  = v - v            1468          4760            No                    

      FO   F   R                                                               

     v                     1003          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2471                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2471          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.648                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.1    mph                  

_______________________________________________________________________________



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2022 Opt A                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  850         ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              481     91      1072    201  veh/h      
Peak hour factor, PHF                  0.93    0.92    0.93    0.92            
Peak 15-min volume, v15                129     25      288     55              
Trucks and buses                       8       2       8       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           538     100     1199    221   pc/h      
                                                                               
Volume ratio, VR                               0.631                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1299        lc/h                    
Weaving lane changes, LCW                  1497        lc/h                    
Non-weaving vehicle index, INW             129                                 
Non-weaving lane change, LCNW              39          lc/h                    
Total lane changes, LCALL                  1536        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.360                               
Average weaving speed, SW                  33.4        mi/h                    



Average non-weaving speed, SNW             27.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   30.9        mi/h                    
Weaving segment density, D                 22.2        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.541                               
Weaving segment flow rate, v               2058        pc/h                    
Weaving segment capacity, cW               3656        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            9400        850         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1596         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.541        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build MItigation 2022 Option A                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           338            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              828            vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        338         828                   vph   

Peak-hour factor, PHF                  0.96        0.90                        

Peak 15-min volume, v15                88          230                   v     

Trucks and buses                       7           9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          364         961                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  364    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1325          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 364                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1325          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.271                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 NB Ramp                                      

Junction:               Stevens Street On-Ramp                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2022 Option A                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           411            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              911            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        411         911                   vph   

Peak-hour factor, PHF                  0.83        0.92                        

Peak 15-min volume, v15                124         248                   v     

Trucks and buses                       2           2                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          500         1000                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  500    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1500          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 500                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1500          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.289                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2022 Opt A                             

Description:  Project #2010155.03- Project First Light - Taunton, MA           

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4491           veh/h               

Peak-hour factor, PHF                       1.00                               

Peak 15-min volume, v15                     1123           v                   

Trucks and buses                            12             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2380           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2380           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              53.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  44.2           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Mar 2014                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Collector Road                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4739           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              2088           vph                 

Length of first accel/decel lane            125            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4739        2088                  vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                1185        522                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          5023        2182                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.534   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3699   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5023          7140            No                    

      Fi   F                                                                   

     v  = v - v            2841          7140            No                    

      FO   F   R                                                               

     v                     2182          2200            No                    

      R                                                                        

     v  or v               1324 pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3699                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3699          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.364                        

                                              S                                

Space mean speed in ramp influence area,     S  = 58.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 73.3    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 NB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4739           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              271            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4739        271                   vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                1185        68                    v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          5023        283                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  5023   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5023          4760            Yes                   

      Fi   F                                                                   

     v  = v - v            4740          4760            No                    

      FO   F   R                                                               

     v                     283           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 5023                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5023          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence F                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.583                        

                                              S                                

Space mean speed in ramp influence area,     S  = 52.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 52.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 SB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4468           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              1817           vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4468        1817                  vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                1117                              v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          4736        1899                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  4736   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                4736          4760            No                    

      Fi   F                                                                   

     v  = v - v            2837          4760            No                    

      FO   F   R                                                               

     v                     1899          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 4736                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                4736          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.8    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence E                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.729                        

                                              S                                

Space mean speed in ramp influence area,     S  = 49.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 49.0    mph                  

_______________________________________________________________________________



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2022 Opt A                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  850         ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              454     555     628     767  veh/h      
Peak hour factor, PHF                  0.95    0.92    0.95    0.92            
Peak 15-min volume, v15                119     151     165     208             
Trucks and buses                       8       2       8       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           497     609     687     842   pc/h      
                                                                               
Volume ratio, VR                               0.492                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1296        lc/h                    
Weaving lane changes, LCW                  1494        lc/h                    
Non-weaving vehicle index, INW             228                                 
Non-weaving lane change, LCNW              159         lc/h                    
Total lane changes, LCALL                  1653        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.382                               
Average weaving speed, SW                  33.1        mi/h                    



Average non-weaving speed, SNW             26.5        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   29.3        mi/h                    
Weaving segment density, D                 29.9        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.540                               
Weaving segment flow rate, v               2635        pc/h                    
Weaving segment capacity, cW               4692        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7731        850         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1724         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.540        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Dec 2012                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build MItigation 2022 Option A                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           902            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              1791           vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        902         1791                  vph   

Peak-hour factor, PHF                  0.97        0.98                        

Peak 15-min volume, v15                232         457                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          962         1873                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  962    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2835          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 962                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2835          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.323                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Dec 2012                                               

Analysis time period:   Midday Saturday                                        

Freeway/Dir of Travel:  Route 140 NB Ramp                                      

Junction:               Stevens Street On-Ramp                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2022 Opt A                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           457            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              433            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        457         433                   vph   

Peak-hour factor, PHF                  0.98        0.92                        

Peak 15-min volume, v15                117         118                   v     

Trucks and buses                       2           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          471         471                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  471    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     942           4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 471                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                942           4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   8.2     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.282                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Mar 2014                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Collector Road                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2823           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              1373           vph                 

Length of first accel/decel lane            125            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2823        1373                  vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                706                               v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2936        1421                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.621   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2362   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2936          7140            No                    

      Fi   F                                                                   

     v  = v - v            1515          7140            No                    

      FO   F   R                                                               

     v                     1421          2200            No                    

      R                                                                        

     v  or v               574  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2362                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2362          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.296                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 NB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2823           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              247            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2823        247                   vph   

Peak-hour factor, PHF                  0.85        0.97                        

Peak 15-min volume, v15                830         64                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3454        264                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3454   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3454          4780            No                    

      Fi   F                                                                   

     v  = v - v            3190          4780            No                    

      FO   F   R                                                               

     v                     264           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3454                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3454          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.556                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 SB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2576           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1123           vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2576        1123                  vph   

Peak-hour factor, PHF                  0.85        0.97                        

Peak 15-min volume, v15                758         289                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3152        1198                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3152   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3152          4780            No                    

      Fi   F                                                                   

     v  = v - v            1954          4780            No                    

      FO   F   R                                                               

     v                     1198          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3152                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3152          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.640                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.7    mph                  

_______________________________________________________________________________



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Midday Saturday                                  
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2022 Opt A                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  850         ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              378     365     545     525  veh/h      
Peak hour factor, PHF                  0.95    0.92    0.95    0.92            
Peak 15-min volume, v15                99      99      143     143             
Trucks and buses                       4       2       4       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           406     401     585     576   pc/h      
                                                                               
Volume ratio, VR                               0.501                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        986         lc/h                    
Weaving lane changes, LCW                  1184        lc/h                    
Non-weaving vehicle index, INW             167                                 
Non-weaving lane change, LCNW              85          lc/h                    
Total lane changes, LCALL                  1269        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.310                               
Average weaving speed, SW                  34.1        mi/h                    



Average non-weaving speed, SNW             29.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   31.8        mi/h                    
Weaving segment density, D                 20.6        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.411                               
Weaving segment flow rate, v               1968        pc/h                    
Weaving segment capacity, cW               4696        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7838        850         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1715         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.411        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Dec 2012                                               

Analysis time period:   Midday Staurday                                        

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build MItigation 2022 Opt A                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           721            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              1064           vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        721         1064                  vph   

Peak-hour factor, PHF                  0.95        0.97                        

Peak 15-min volume, v15                190         274                   v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          786         1135                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  786    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1921          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 786                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1921          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.283                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Mar 2014                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Collector Road                                         

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  3                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           2959           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     55.0           mph                 

Volume on ramp                              1578           vph                 

Length of first accel/decel lane            125            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2959        1578                  vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                740         395                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3077        1633                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    0.608   Using Equation  5                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2511   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3077          7140            No                    

      Fi   F                                                                   

     v  = v - v            1444          7140            No                    

      FO   F   R                                                               

     v                     1633          2200            No                    

      R                                                                        

     v  or v               566  pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2511                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2511          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.315                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  = 74.6    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 62.1    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 NB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2959           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              256            vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2959        256                   vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                779         67                    v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3239        279                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3239   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3239          4780            No                    

      Fi   F                                                                   

     v  = v - v            2960          4780            No                    

      FO   F   R                                                               

     v                     279           1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3239                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3239          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.557                        

                                              S                                

Space mean speed in ramp influence area,     S  = 54.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 54.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.50          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140 SB                               

Jurisdiction:           Taunton                                                

Analysis Year:          Build Conditions 2032 Opt 1D                           

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2703           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1322           vph                 

Length of first accel/decel lane            800            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2703        1322                  vph   

Peak-hour factor, PHF                  0.95        0.95                        

Peak 15-min volume, v15                711         348                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2959        1440                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2959   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2959          4780            No                    

      Fi   F                                                                   

     v  = v - v            1519          4780            No                    

      FO   F   R                                                               

     v                     1440          1900            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2959                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2959          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.662                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.1    mph                  

_______________________________________________________________________________



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2022 Opt A                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  850         ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              392     505     498     643  veh/h      
Peak hour factor, PHF                  0.95    0.92    0.95    0.92            
Peak 15-min volume, v15                103     137     131     175             
Trucks and buses                       4       2       4       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           421     554     535     706   pc/h      
                                                                               
Volume ratio, VR                               0.491                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1089        lc/h                    
Weaving lane changes, LCW                  1287        lc/h                    
Non-weaving vehicle index, INW             192                                 
Non-weaving lane change, LCNW              115         lc/h                    
Total lane changes, LCALL                  1402        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.335                               
Average weaving speed, SW                  33.7        mi/h                    



Average non-weaving speed, SNW             28.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   30.9        mi/h                    
Weaving segment density, D                 23.9        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.454                               
Weaving segment flow rate, v               2216        pc/h                    
Weaving segment capacity, cW               4788        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7726        850         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1724         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.454        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Dec 2012                                               

Analysis time period:   Staurday PM                                            

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build w-Mitigation 2022 Opt A                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           746            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              1101           vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        746         1101                  vph   

Peak-hour factor, PHF                  0.95        0.97                        

Peak 15-min volume, v15                196         284                   v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          813         1175                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  813    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1988          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 813                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1988          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.285                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Jan 2013                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2032 Opt A                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  850         ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              511     95      1138    210  veh/h      
Peak hour factor, PHF                  0.93    0.92    0.93    0.92            
Peak 15-min volume, v15                137     26      306     57              
Trucks and buses                       8       2       8       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           571     104     1273    231   pc/h      
                                                                               
Volume ratio, VR                               0.632                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1377        lc/h                    
Weaving lane changes, LCW                  1575        lc/h                    
Non-weaving vehicle index, INW             136                                 
Non-weaving lane change, LCNW              48          lc/h                    
Total lane changes, LCALL                  1623        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.376                               
Average weaving speed, SW                  33.2        mi/h                    



Average non-weaving speed, SNW             26.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   30.4        mi/h                    
Weaving segment density, D                 23.9        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.574                               
Weaving segment flow rate, v               2179        pc/h                    
Weaving segment capacity, cW               3652        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            9409        850         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1595         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.574        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Jan 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build MItigation 2032 Option A                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           358            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              870            vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        358         870                   vph   

Peak-hour factor, PHF                  0.96        0.90                        

Peak 15-min volume, v15                93          242                   v     

Trucks and buses                       7           9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          386         1010                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  386    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1396          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 386                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1396          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.272                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2022 Opt A                             

Description:  Project #2010155.03- Project First Light - Taunton, MA           

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4491           veh/h               

Peak-hour factor, PHF                       1.00                               

Peak 15-min volume, v15                     1123           v                   

Trucks and buses                            12             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2380           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2380           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              53.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  44.2           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Jan 2013                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build w-Mitigation 2032 Opt A                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  68.0           mph                 

Volume on freeway                           4739           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     2                                  

Free-Flow speed on ramp                     25.0           mph                 

Volume on ramp                              2088           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane           0              ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        4739        2088                  vph   

Peak-hour factor, PHF                  1.00        1.00                        

Peak 15-min volume, v15                1185        522                   v     

Trucks and buses                       12          9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.943       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          5023        2182                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  5023   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                5023          4760            Yes                   

      Fi   F                                                                   

     v  = v - v            2841          4760            No                    

      FO   F   R                                                               

     v                     2182          3800            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 5023                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                5023          4400                  Yes                  

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence F                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.754                        

                                              S                                

Space mean speed in ramp influence area,     S  = 48.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 48.4    mph                  

_______________________________________________________________________________



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Jan 2013                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2032 Opt A                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  850         ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              483     570     666     788  veh/h      
Peak hour factor, PHF                  0.95    0.92    0.95    0.92            
Peak 15-min volume, v15                127     155     175     214             
Trucks and buses                       8       2       8       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           529     626     729     865   pc/h      
                                                                               
Volume ratio, VR                               0.493                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1355        lc/h                    
Weaving lane changes, LCW                  1553        lc/h                    
Non-weaving vehicle index, INW             237                                 
Non-weaving lane change, LCNW              170         lc/h                    
Total lane changes, LCALL                  1723        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.395                               
Average weaving speed, SW                  32.9        mi/h                    



Average non-weaving speed, SNW             25.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   28.9        mi/h                    
Weaving segment density, D                 31.7        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.565                               
Weaving segment flow rate, v               2749        pc/h                    
Weaving segment capacity, cW               4682        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7744        850         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1723         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.565        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Jan 2013                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build MItigation 2032 Option A                         

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           954            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              1870           vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        954         1870                  vph   

Peak-hour factor, PHF                  0.97        0.98                        

Peak 15-min volume, v15                246         477                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1018        1956                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1018   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2974          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1018                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2974          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.333                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Jan 2013                                               

Analysis time period:   Midday Saturday                                        

Freeway/Dir of Travel:  Route 140 NB Ramp                                      

Junction:               Stevens Street On-Ramp                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2032 Opt A                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           487            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              438            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        487         438                   vph   

Peak-hour factor, PHF                  0.98        0.92                        

Peak 15-min volume, v15                124         119                   v     

Trucks and buses                       2           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          502         476                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  502    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     978           4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 502                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                978           4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   8.5     pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  A               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.282                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



Average non-weaving speed, SNW             29.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   31.4        mi/h                    
Weaving segment density, D                 22.0        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.433                               
Weaving segment flow rate, v               2069        pc/h                    
Weaving segment capacity, cW               4690        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7846        850         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1715         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.433        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Jan 2013                                               

Analysis time period:   Midday Staurday                                        

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build MItigation 2032 Opt A                            

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           764            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              1112           vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        764         1112                  vph   

Peak-hour factor, PHF                  0.95        0.97                        

Peak 15-min volume, v15                201         287                   v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          832         1187                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  832    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2019          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 832                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2019          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.286                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Jan 2013                                               

Analysis time period:   Saturday PM                                            

Freeway/Dir of Travel:  Route 140 NB Ramp                                      

Junction:               Stevens Street On-Ramp                                 

Jurisdiction:           Taunton                                                

Analysis Year:          Build w-Mitigation 2032 Opt A                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           494            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              689            vph                 

Length of first accel/decel lane            700            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        494         689                   vph   

Peak-hour factor, PHF                  0.98        0.92                        

Peak 15-min volume, v15                126         187                   v     

Trucks and buses                       2           0                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       1.000                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          509         749                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  509    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1258          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 509                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1258          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   10.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.286                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Jan 2013                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2032 Opt A                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                C-D Roadway/ Multilane Highways    
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  850         ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              415     521     529     662  veh/h      
Peak hour factor, PHF                  0.95    0.92    0.95    0.92            
Peak 15-min volume, v15                109     142     139     180             
Trucks and buses                       4       2       4       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           446     572     568     727   pc/h      
                                                                               
Volume ratio, VR                               0.493                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1140        lc/h                    
Weaving lane changes, LCW                  1338        lc/h                    
Non-weaving vehicle index, INW             199                                 
Non-weaving lane change, LCNW              125         lc/h                    
Total lane changes, LCALL                  1463        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.347                               
Average weaving speed, SW                  33.6        mi/h                    



Average non-weaving speed, SNW             28.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   30.5        mi/h                    
Weaving segment density, D                 25.2        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.475                               
Weaving segment flow rate, v               2313        pc/h                    
Weaving segment capacity, cW               4774        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7743        850         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1723         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.475        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Jan 2013                                               

Analysis time period:   Staurday PM                                            

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build w-Mitigation 2032 Opt A                          

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           791            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              1151           vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        791         1151                  vph   

Peak-hour factor, PHF                  0.95        0.97                        

Peak 15-min volume, v15                208         297                   v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          862         1228                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  862    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2090          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 862                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2090          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.288                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________
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                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2022 Opt B                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2100        ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              481     91      1072    201  veh/h      
Peak hour factor, PHF                  0.93    0.92    0.93    0.92            
Peak 15-min volume, v15                129     25      288     55              
Trucks and buses                       8       2       8       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           538     100     1199    221   pc/h      
                                                                               
Volume ratio, VR                               0.631                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1299        lc/h                    
Weaving lane changes, LCW                  1658        lc/h                    
Non-weaving vehicle index, INW             319                                 
Non-weaving lane change, LCNW              717         lc/h                    
Total lane changes, LCALL                  2375        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.249                               
Average weaving speed, SW                  35.0        mi/h                    



Average non-weaving speed, SNW             27.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   31.7        mi/h                    
Weaving segment density, D                 21.6        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.541                               
Weaving segment flow rate, v               2058        pc/h                    
Weaving segment capacity, cW               3656        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            9400        2100        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1692         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.541        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Dec 2012                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2022 Opt B                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           338            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              828            vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        338         828                   vph   

Peak-hour factor, PHF                  0.96        0.90                        

Peak 15-min volume, v15                88          230                   v     

Trucks and buses                       7           9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          364         961                   pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  364    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1325          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 364                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1325          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   11.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.271                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2022 Opt B                             

Description:  Project #2010155.03- Project First Light - Taunton, MA           

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4491           veh/h               

Peak-hour factor, PHF                       1.00                               

Peak 15-min volume, v15                     1123           v                   

Trucks and buses                            12             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2380           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2380           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              53.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  44.2           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2022 Opt B                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2100        ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              454     555     628     767  veh/h      
Peak hour factor, PHF                  0.95    0.92    0.95    0.92            
Peak 15-min volume, v15                119     151     165     208             
Trucks and buses                       8       2       8       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           497     609     687     842   pc/h      
                                                                               
Volume ratio, VR                               0.492                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1296        lc/h                    
Weaving lane changes, LCW                  1655        lc/h                    
Non-weaving vehicle index, INW             562                                 
Non-weaving lane change, LCNW              836         lc/h                    
Total lane changes, LCALL                  2491        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.259                               
Average weaving speed, SW                  34.9        mi/h                    



Average non-weaving speed, SNW             26.5        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   30.0        mi/h                    
Weaving segment density, D                 29.3        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.540                               
Weaving segment flow rate, v               2635        pc/h                    
Weaving segment capacity, cW               4692        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7731        2100        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1819         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.540        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Dec 2012                                         
Analysis Time Period:         Midday Saturday                                  
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2022 Opt B                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2100        ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              378     365     545     525  veh/h      
Peak hour factor, PHF                  0.95    0.92    0.95    0.92            
Peak 15-min volume, v15                99      99      143     143             
Trucks and buses                       4       2       4       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           406     401     585     576   pc/h      
                                                                               
Volume ratio, VR                               0.501                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        986         lc/h                    
Weaving lane changes, LCW                  1345        lc/h                    
Non-weaving vehicle index, INW             412                                 
Non-weaving lane change, LCNW              763         lc/h                    
Total lane changes, LCALL                  2108        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.227                               
Average weaving speed, SW                  35.4        mi/h                    



Average non-weaving speed, SNW             29.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   32.3        mi/h                    
Weaving segment density, D                 20.3        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.411                               
Weaving segment flow rate, v               1968        pc/h                    
Weaving segment capacity, cW               4696        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7838        2100        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1811         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.411        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Dec 2012                                               

Analysis time period:   Midday Staurday                                        

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2022 Opt B                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           721            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              1064           vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        721         1064                  vph   

Peak-hour factor, PHF                  0.95        0.97                        

Peak 15-min volume, v15                190         274                   v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          786         1135                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  786    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1921          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 786                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1921          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.283                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein Hudson Associates                         

Date performed:         Dec 2012                                               

Analysis time period:   Saturday Mid                                           

Freeway/Dir of Travel:  Route 24 Southbound                                    

Junction:               Off Ramp to Route 140                                  

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2022 Opt B                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  69.0           mph                 

Volume on freeway                           2813           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     2                                  

Free-Flow speed on ramp                     27.0           mph                 

Volume on ramp                              1513           vph                 

Length of first accel/decel lane            1500           ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2813        1513                  vph   

Peak-hour factor, PHF                  0.85        0.97                        

Peak 15-min volume, v15                827         390                   v     

Trucks and buses                       8           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.962       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3442        1614                  pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3442   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3442          4780            No                    

      Fi   F                                                                   

     v  = v - v            1828          4780            No                    

      FO   F   R                                                               

     v                     1614          3800            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3442                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3442          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   6.0     pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence A                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.677                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.7    mph                  

_______________________________________________________________________________



                        HCS 2010: Freeway Weaving Release 6.41                 

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

______________________________Operational Analysis_____________________________

                                                                               

Analyst:                      JDH                                              

Agency/Co.:                   Howard Stein-Hudson                              

Date Performed:               Dec 2012                                         

Analysis Time Period:         Saturday PM                                      

Freeway/Dir of Travel:        Route 140 Nortbound                              

Weaving Location:             b/n Route 24 NB Ramps&Stevens                    

Analysis Year:                Build Mitigated 2022 Opt B                       

Description:                  Project #2010155.03 - Project First Light - Taunton                                                                               

___________________________________Inputs______________________________________

                                                                               

Segment Type                                Freeway                            

Weaving configuration                       One-Sided                          

Number of lanes, N                          3           ln                     

Weaving segment length, LS                  2100        ft                     

Freeway free-flow speed, FFS                40          mi/h                   

Minimum segment speed, SMIN                 15          mi/h                   

Freeway maximum capacity, cIFL              2250        pc/h/ln                

                                                                               

Terrain type                                Level                              

    Grade                                   0.00        %                      

    Length                                  0.00        mi                     

                                                                               

___________________Conversion to pc/h Under Base Conditions____________________

                                       Volume Components                       

                                      VFF     VRF     VFR     VRR              

Volume, V                              392     505     498     643  veh/h      

Peak hour factor, PHF                  0.95    0.92    0.95    0.92            

Peak 15-min volume, v15                103     137     131     175             

Trucks and buses                       4       2       4       2         %     

Recreational vehicles                  0       0       0       0         %     

Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             

Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             

Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           

Driver population adjustment, fP       1.00    1.00    1.00    1.00            

Flow rate, v                           421     554     535     706   pc/h      

                                                                               

Volume ratio, VR                               0.491                           

                                                                               

_________________________Configuration Characteristics_________________________

Number of maneuver lanes, NWL              2           ln                      

Interchange density, ID                    2.0         int/mi                  

Minimum RF lane changes, LCRF              1           lc/pc                   

Minimum FR lane changes, LCFR              1           lc/pc                   

Minimum RR lane changes, LCRR                          lc/pc                   

                                                                               

Minimum weaving lane changes, LCMIN        1089        lc/h                    

Weaving lane changes, LCW                  1448        lc/h                    

Non-weaving vehicle index, INW             473                                 

Non-weaving lane change, LCNW              793         lc/h                    

Total lane changes, LCALL                  2241        lc/h                    

                                                                               

_______________________Weaving and Non-Weaving Speeds__________________________

Weaving intensity factor, W                0.238                               

Average weaving speed, SW                  35.2        mi/h                    



Average non-weaving speed, SNW             28.6        mi/h                    

                                                                               

_________Weaving Segment Speed, Density, Level of Service and Capacity_________

Weaving segment speed, S                   31.5        mi/h                    

Weaving segment density, D                 23.4        pc/mi/ln                

Level of service, LOS                      C                                   

Weaving segment v/c ratio                  0.454                               

Weaving segment flow rate, v               2216        pc/h                    

Weaving segment capacity, cW               4788        veh/h                   

                                                                               

_______________________Limitations on Weaving Segments_________________________

If limit reached, see note.                                                    

                                                                               

                          Minimum       Maximum       Actual       Note        

Weaving length (ft)          300            7726        2100        a,b        

                                        Maximum       Analyzed                 

Density-based capacty,                      2250        1820         c         

cIWL (pc/h/ln)                                                                 

                                        Maximum       Analyzed                 

v/c ratio                                   1.00        0.454        d         

                                                                               

Notes:                                                                         

a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   

    make only necessary lane changes.                                          

b.  Weaving segments longer than the calculated maximum length should be       

    treated as isolated merge and diverge areas using the procedures of        

    Chapter 13, "Freeway Merge and Diverge Segments."                          

c.  The density-based capacity exceeds the capacity of a basic freeway segment,

    under equivalent ideal conditions.                                         

d.  Volumes exceed the weaving segment capacity. The level of service is F.    

                                                                               

 ______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Dec 2012                                               

Analysis time period:   Midday Staurday                                        

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2022 Opt B                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           746            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              1101           vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        746         1101                  vph   

Peak-hour factor, PHF                  0.95        0.97                        

Peak 15-min volume, v15                196         284                   v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          813         1175                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  813    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1988          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 813                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1988          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.285                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Jan 2013                                         
Analysis Time Period:         Weekday AM                                       
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2032 Opt B                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2100        ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              511     95      1138    210  veh/h      
Peak hour factor, PHF                  0.93    0.92    0.93    0.92            
Peak 15-min volume, v15                137     26      306     57              
Trucks and buses                       8       2       8       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           571     104     1273    231   pc/h      
                                                                               
Volume ratio, VR                               0.632                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1377        lc/h                    
Weaving lane changes, LCW                  1736        lc/h                    
Non-weaving vehicle index, INW             337                                 
Non-weaving lane change, LCNW              726         lc/h                    
Total lane changes, LCALL                  2462        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.256                               
Average weaving speed, SW                  34.9        mi/h                    



Average non-weaving speed, SNW             26.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   31.3        mi/h                    
Weaving segment density, D                 23.2        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.574                               
Weaving segment flow rate, v               2179        pc/h                    
Weaving segment capacity, cW               3652        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            9409        2100        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1691         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.574        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Jan 2013                                               

Analysis time period:   Weekday AM                                             

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2032 Opt B                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           358            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              870            vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        358         870                   vph   

Peak-hour factor, PHF                  0.96        0.90                        

Peak 15-min volume, v15                93          242                   v     

Trucks and buses                       7           9                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.957                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          386         1010                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  386    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1396          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 386                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1396          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.0    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.272                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.41                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                JDH                                                    

Agency or Company:      Howard Stein Hudson Associates                         

Date Performed:         Dec 2012                                               

Analysis Time Period:   Weekday PM                                             

Freeway/Direction:      Route 24 Southbound                                    

From/To:                North of Exit 12 Off Ramp                              

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2022 Opt B                             

Description:  Project #2010155.03- Project First Light - Taunton, MA           

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4491           veh/h               

Peak-hour factor, PHF                       1.00                               

Peak 15-min volume, v15                     1123           v                   

Trucks and buses                            12             %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2380           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            68.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        68.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2380           pc/h/ln             

Free-flow speed, FFS                        68.0           mi/h                

Average passenger-car speed, S              53.8           mi/h                

Number of lanes, N                          2                                  

Density, D                                  44.2           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



  Overall results are not computed when free-flow speed is less than 55 mph.   

                                                                               

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Jan 2013                                         
Analysis Time Period:         Weekday PM                                       
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2032 Opt B                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2100        ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              483     570     666     788  veh/h      
Peak hour factor, PHF                  0.95    0.92    0.95    0.92            
Peak 15-min volume, v15                127     155     175     214             
Trucks and buses                       8       2       8       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.990   0.962   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           529     626     729     865   pc/h      
                                                                               
Volume ratio, VR                               0.493                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1355        lc/h                    
Weaving lane changes, LCW                  1714        lc/h                    
Non-weaving vehicle index, INW             585                                 
Non-weaving lane change, LCNW              848         lc/h                    
Total lane changes, LCALL                  2562        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.264                               
Average weaving speed, SW                  34.8        mi/h                    



Average non-weaving speed, SNW             25.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   29.6        mi/h                    
Weaving segment density, D                 31.0        pc/mi/ln                
Level of service, LOS                      D                                   
Weaving segment v/c ratio                  0.565                               
Weaving segment flow rate, v               2749        pc/h                    
Weaving segment capacity, cW               4682        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7744        2100        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1818         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.565        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Jan 2013                                               

Analysis time period:   Weekday PM                                             

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2032 Opt B                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           954            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              1870           vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        954         1870                  vph   

Peak-hour factor, PHF                  0.97        0.98                        

Peak 15-min volume, v15                246         477                   v     

Trucks and buses                       7           5                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.976                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          1018        1956                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1018   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2974          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1018                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2974          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.333                        

                                              S                                

Space mean speed in ramp influence area,     S  = 50.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 50.7    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Jan 2013                                         
Analysis Time Period:         Midday Saturday                                  
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2032 Opt B                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2100        ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              402     379     579     546  veh/h      
Peak hour factor, PHF                  0.95    0.92    0.95    0.92            
Peak 15-min volume, v15                106     103     152     148             
Trucks and buses                       4       2       4       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           432     416     622     599   pc/h      
                                                                               
Volume ratio, VR                               0.502                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1038        lc/h                    
Weaving lane changes, LCW                  1397        lc/h                    
Non-weaving vehicle index, INW             433                                 
Non-weaving lane change, LCNW              773         lc/h                    
Total lane changes, LCALL                  2170        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.232                               
Average weaving speed, SW                  35.3        mi/h                    



Average non-weaving speed, SNW             29.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   32.0        mi/h                    
Weaving segment density, D                 21.6        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.433                               
Weaving segment flow rate, v               2069        pc/h                    
Weaving segment capacity, cW               4690        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7846        2100        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1810         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.433        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Jan 2013                                               

Analysis time period:   Midday Staurday                                        

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2032 Opt B                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           764            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              1112           vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        764         1112                  vph   

Peak-hour factor, PHF                  0.95        0.97                        

Peak 15-min volume, v15                201         287                   v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          832         1187                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  832    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2019          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 832                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2019          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.286                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



                        HCS 2010: Freeway Weaving Release 6.41                 
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      JDH                                              
Agency/Co.:                   Howard Stein-Hudson                              
Date Performed:               Jan 2013                                         
Analysis Time Period:         Saturday PM                                      
Freeway/Dir of Travel:        Route 140 Nortbound                              
Weaving Location:             b/n Route 24 NB Ramps&Stevens                    
Analysis Year:                Build Mitigated 2032 Opt B                       
Description:                  Project #2010155.03 - Project First Light - Taunton               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2100        ft                     
Freeway free-flow speed, FFS                40          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              2250        pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              415     521     529     662  veh/h      
Peak hour factor, PHF                  0.95    0.92    0.95    0.92            
Peak 15-min volume, v15                109     142     139     180             
Trucks and buses                       4       2       4       2         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.980   0.990   0.980   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           446     572     568     727   pc/h      
                                                                               
Volume ratio, VR                               0.493                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    2.0         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1140        lc/h                    
Weaving lane changes, LCW                  1499        lc/h                    
Non-weaving vehicle index, INW             493                                 
Non-weaving lane change, LCNW              802         lc/h                    
Total lane changes, LCALL                  2301        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.243                               
Average weaving speed, SW                  35.1        mi/h                    



Average non-weaving speed, SNW             28.1        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   31.2        mi/h                    
Weaving segment density, D                 24.7        pc/mi/ln                
Level of service, LOS                      C                                   
Weaving segment v/c ratio                  0.475                               
Weaving segment flow rate, v               2313        pc/h                    
Weaving segment capacity, cW               4774        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7743        2100        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      2250        1818         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.475        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                JDH                                                    

Agency/Co.:             Howard Stein-Hudson                                    

Date performed:         Jan 2013                                               

Analysis time period:   Midday Staurday                                        

Freeway/Dir of Travel:  Route 140 SB                                           

Junction:               Route 24 Off Ramp                                      

Jurisdiction:           Taunton                                                

Analysis Year:          Build Mitigated 2032 Opt B                             

Description:  Project #2010155.03 - Project First Light - Taunton, MA          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  55.0           mph                 

Volume on freeway                           791            vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     52.0           mph                 

Volume on ramp                              1151           vph                 

Length of first accel/decel lane            620            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent Ramp                                    vph                 

Position of adjacent Ramp                                                      

Type of adjacent Ramp                                                          

Distance to adjacent Ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        791         1151                  vph   

Peak-hour factor, PHF                  0.95        0.97                        

Peak 15-min volume, v15                208         297                   v     

Trucks and buses                       7           7                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5*                        

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.966       0.966                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          862         1228                  pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  862    pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2090          4500            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 862                    (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2090          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.288                        

                                              S                                

Space mean speed in ramp influence area,     S  = 51.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 51.3    mph                  

_______________________________________________________________________________

                                                                               



Appendix B-5  
MassDOT Correspondence and Meeting Minutes 



Howard/Stein-Hudson Associates, Inc. 
CREATIVE SOLUTIONS • EFFECTIVE PARTNERING ® 

38 Chauncy Street, 9th Floor 
Boston, Massachusetts 02111 

617.482.7080 

 
 
September 17, 2012 
 
 
Ms. Mary-Joe Perry 
District Highway Director 
MassDOT – Highway Division District 5 
1000 County Street 
Taunton, Massachusetts 02780 

Re:Re:Re:Re:    MassDOT District 5 Traffic Signal Plans and Project Information 

Dear Ms. Perry:   

As a part of the work we are doing for Project First Light in Taunton, Massachusetts, we have been asked by the 
Massachusetts Department of Transportation to expand our study area to include several additional interchanges 
and intersections in Berkley, Lakeville, Middleborough, Raynham, and Taunton. In order to complete our analysis, 
I would like to request any traffic signal plans or record drawings you may have at the following signalized 
intersections: 

� Route 18/Route 79 Lakeville, MALakeville, MALakeville, MALakeville, MA 
� Route 44/Orchard Street Raynham, MARaynham, MARaynham, MARaynham, MA 
� Route 44/Church Street Raynham, MARaynham, MARaynham, MARaynham, MA 
� Route 138 at I-495 NB Ramps Raynham, MARaynham, MARaynham, MARaynham, MA 
� Route 138 at I-495 SB Ramps Raynham, MARaynham, MARaynham, MARaynham, MA 
� Route 104 at Route 24 NB Ramps Bridgewater, MABridgewater, MABridgewater, MABridgewater, MA 
� Route 104 at Route 24 SB Ramps Bridgewater, MABridgewater, MABridgewater, MABridgewater, MA 

In addition to these plans, I understand there are several MassDOT projects in District 5 that are currently in the 
design stages.  I would like to request any reports, concept plans, comment letters, or design submissions you 
may have for the following MassDOT Projects. 

� Proj. #605191Proj. #605191Proj. #605191Proj. #605191    ----    Reconstruction of Route 140, From Route 24 to Taunton Depot Drive  
� Proj. #605367Proj. #605367Proj. #605367Proj. #605367    ----    Intersection improvements at the Hon. Gordon M. Owen Riverway & Williams St. 
� Proj. #605679 Proj. #605679 Proj. #605679 Proj. #605679 ----    Intersection Improvements at County Street (Route 140) and Hart Street     
� Proj. # 605888Proj. # 605888Proj. # 605888Proj. # 605888    ----    Interchange Improvements at Route 24 &140 Including Replacing T-01-046  
� Proj. 606729 Proj. 606729 Proj. 606729 Proj. 606729 ----    Reconstruction on County St. (Route 140), from Route 24 SB Ramp to Mozzone Blvd. 
� Proj. 605668Proj. 605668Proj. 605668Proj. 605668 - Signal and Intersection Improvement @ RT 44, Orchard St., and RT 24 NB Ramp  
� Proj. #601851Proj. #601851Proj. #601851Proj. #601851    ––––    Reconstruction of RT 18/28 between RT 18/28/44 Circle and RT 18/28/Campanelli Dr.    
� Proj. #606307Proj. #606307Proj. #606307Proj. #606307 – Rotary Improvements @ Route 44/28/18 
� Proj. #60464Proj. #60464Proj. #60464Proj. #604642222 – Bridge Replacement, B-08-003, Paddleford Street over State Route 24 
� Proj. #605328Proj. #605328Proj. #605328Proj. #605328 – Bridge Replacement, R-02-013, US 44 over SR24 
� ProjProjProjProj. #606383. #606383. #606383. #606383 – Bridge Deck Replacement, R-02-0025, Route 138 over I-495 

Sincerely, 
 
 
David Matton  
Principal, Director of Traffic Engineering 
 
CC: J. Lionel Lucien, P.E., Manager of the Public/Private Development Unit 









 

 

 

38 Chauncy Street, 9th Floor | Boston, Massachusetts 02111 | 617.482.7080 

M E M O R A N D U M  
 

To: Mr. David J. Mohler  

 Executive Director for Transportation Planning  Date: 10/2/2012 

 Massachusetts DOT Highway Division 

 

 Cc: Lionel Lucien, Mgr. Public-Private Dev’t Unit 

      

From: Jane Howard     EEA No.: 14924 

 Dave Matton 

      

 

Subject: Project First Light – Taunton - Selection of Trip Generation Rates 

 

Selection of Trip Generation Rates 

For the May 2012 traffic study appended to the Environmental Notification Form, separate 

casino trip rates were determined for patrons and employees.  The patron and visitor trip rates 

chosen were based on actual daily and hourly traffic counts collected over 187 days over a six 

month period at the Phase 1 Mohegan Sun casino in Uncasville, Connecticut, as reported in the 

Draft Environmental Impact Statement, Proposed Mashpee Wampanoag Initial Reservation and 

Destination Resort Casino, October 17, 2008, pages 7-69 to 7-72.    These counts were conducted 

on days when performances were held in the on-site performance venue.   

The Secretary’s Certificate and the Massachusetts Department of Transportation comment letter 

on the Environmental Notification Form (ENF) called for documentation of how the trip 

generation rates used in this study for the casino and indoor water park land uses were derived.  

In response to this request, HSH reviewed available literature, as documented below.  Such a 

review was also undertaken by BETA Group, Inc. in its review of the May 2012 study on behalf of 

the City of Taunton.   

Casino 

Casino trip generation rates for other facilities have been calculated on the basis of a number of 

variables, including:  gross square feet, gaming floor square feet, number of slot machines 

and/or number of overall “gaming positions,” (which include spaces at multi-game tables, etc). 

Much of the literature describes trip generation for facilities in close proximity to each other at 

locations like Atlantic City or Las Vegas. Data for these types of facilities reflect considerable 

walking trips among various facilities and do not reflect freestanding facilities such as Project First 

Light.  Applicable casino trip generation rates evidenced in available literature are summarized 

below.   
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The documents consulted are listed in the Reference section attached to this memorandum.  

The literature includes actual count data for a variety of freestanding Indian and other types of 

casino projects, predominantly on the west coast, with a few from the Midwest and 

Pennsylvania.  The casinos surveyed range in size from Mohegan Sun and Foxwoods at around 

600,000 gross square feet down to very small casinos, although not all the reports gave 

comparable size information.  Several of the reports discussed that trip rates for casinos, as for 

shopping centers, decline as the facilities increase in size.    

The trip rates are based on various measures, including square feet of gaming floor area, 

number of gaming positions, gross square feet of area and number of slot machines.  Because 

the trip rates are tied to different measures, and specifics on the size of the examples are not 

always given, it is difficult to compare the various facilities. It was also not clear how many days 

of observations were used as the basis for the rates.   The largest number of comparable rates 

was based on square feet of gaming area.   Only the Mohegan Sun count data were based on 

gross square feet.  Only these data, however, differentiated visitor and employee trips, and 

reflected days in which events were occurring.    

Table 1 summarizes the number of First Light trips based on the average trips derived from all of 

the various measures and the Project First Light program analyzed in the ENF, as shown below:    

 150,000 square feet of gaming floor area;   

 4,500 total gaming positions;  

 324,000 gross square feet (excludes hotels and water park); and 

 3,000   slot machines.   

Table  1.  Comparative Casino Trip Generation 

 PROJECT FIRST LIGHT TRIPS MEASURED BY: 

Comparison of 

Trips 

by Time Period 

KSF 

Gaming 

Floor 

# 

Gaming 

Position

s 

KSF 

Gross SF 

# Slot 

Machine

s 

Averag

e 

Project 

First 

Light 

Difference % 

Daily 13,364 19,688 19,178 N/A 17,183 19,178 1,768 +10% 

PM Peak Hour 1,013 1,932 1,2273 1,522 1,405 1,273 (162) -11% 

Saturday Peak 

Hour 
1,712 1,932 1,293 1,620 1,517 1,293 (346) -21% 

 

As shown above, the Mohegan Sun rates used for Project First Light overstate daily trips 

somewhat, but understates PM and Saturday peak hour trips by 11-21% from the value derived 

as an average of rates based on gaming floor, gaming positions, gross square feet and slot 

machines.   A detailed table on the researched casinos is attached to this memorandum.   

After this review, it was concluded that the Mohegan Sun data do represent the situation closest 

to the proposed facility in terms of both geographic location and size. Although the rates were 

based on only one facility, the data were based on 187 days of counts. In addition, only these 
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data were differentiated for employee and patron trips as well as daily and peak hour trips.  The 

rates were clearly tied to the size of the facility and the count data so that they could be 

reproduced for another site.   As shown above, these trip rates seem relatively consistent with 

average rates from other casinos, derived according to other measures.  While the Saturday 

average evening peak hour trips are 15% higher than the First Light trips, the analysis applied the 

casino peak volumes to the Saturday midday peak hour for background traffic, when 

background volumes are higher (reflecting the mall and the commercial development along 

Route 140); thus the analysis was conservative.  Finally, while the overall size of the casino in gross 

square feet has been relatively constant, the relative magnitude of internal elements has been 

shifting somewhat as the design progresses.  For example, while the ENF looked at 3,000 slot 

machines, the current plans are looking at 2,750 slot machines.  Thus, the gross square foot 

measure is the most consistent and the most reliable.   

BETA Group, Inc., the City of Taunton’s peer reviewers concluded after a review of the literature 

that “In both cases (California rates and ConnDOT rates), the resulting trip generation estimates 

are within 10% of the estimation determined by HSH utilizing historic Mohegan Sun data ….  As 

such, BETA finds the trip generation estimates presented for the proposed destination resort in 

Taunton to be reasonable,” (Reference 12, page 3).   

 The count data revealed the following peak hours:   

 Monday through Thursday morning peak hour is 8:00 to 9:00 AM;  

 Friday afternoon peak hour is 4:00 to 5:00 PM; 

 Saturday midday peak hour is 11:45 to 12:45 PM;   

 Saturday evening peak hour is 8:00 to 9:00 PM; and 

 Sunday afternoon peak hour is 4:00 to 5:00 PM.   

As noted in the October 2008 EIS, total trip rates were first established from the Mohegan Sun 

count data, after which data related to the numbers and work-hours for employees were 

developed.  Then, the employee trip rates were subtracted from the total trip rates to yield 

patron trip rates.  Sundays were not selected for analysis as the peak trip rates on Sundays 

combined with Sunday afternoon background traffic are lower than the Friday or Saturday PM 

peak hour counts.  And, although Saturday peak period of trip generation for the casino is from 

8:00 to 9:00 P.M., the peak casino volumes were instead superimposed on Saturday midday 

peak volumes (where background traffic volumes are higher) as a worst case estimate.  Trip 

rates used in the analysis are presented in Table 2. 

Table  2.  Class III Casino Trip Generation Rates (based on Mohegan Sun Counts) 

Day of Week Trip Generation Rates 

Monday through Thursday Daily        Morning Peak Hour (8-9 AM) 

In Out Total 

    Casino patrons 49.30 0.86 0.53 1.39 

    Casino employees 3.76 0.14 0.05 0.19 

    Total 53.06 1.00 0.58 1.58 
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Friday Daily Afternoon Peak Hr. (4-5 P.M.)        

In Out Total 

    Casino patrons 54.89 2.00 1.64 3.64 

    Casino employees 4.30 0.08 0.21 0.29 

    Total 59.19 2.08 1.85 3.93 

Saturday Daily Evening Peak Hour (8 - 9 P.M.) 

In Out Total 

    Casino patrons 60.86 2.20 1.64 3.84 

    Casino employees 4.90 0.02 0.13 0.15 

    Total 65.76 2.22 1.77 3.99 

Sunday Daily Afternoon Peak Hr. (4-5 P.M.) 

In Out Total 

    Casino patrons 57.74 1.77 2.06 3.83 

    Casino employees 4.52 0.05 0.14 0.19 

    Total 62.26 1.82 2.20 4.02 

 Source:  Draft Environmental Impact Statement: Proposed Mashpee Wampanoag Initial Reservation and Resort 

Casino  

 October 17, 2008  P. 7-70 

Bus trips – roughly 50 entering and 50 exiting per day – were included in the overall patron trip 

generation numbers.  Per the Environmental Impact Statement cited above, “during the week, 

the bulk of the buses will enter the site during the morning hours.  Bus trips will be more evenly 

spread out on weekends.  It is estimated that buses could generate between 20 and 30 trips 

during the weekend peak hours.”  (P. 7-72).    

Hotel 

Hotel trip rates were based on ITE’s Trip Generation manual, 8th edition (2008), Land Use Code 

310.  As stated in the Environmental Impact Statement referenced above, “it is likely that most, if 

not all the traffic generated by the hotel will be shared trips with the casino.  However, to 

present a conservative analysis, twenty percent of the total trips generated by the … hotel are 

assumed to be ‘new’ trips.” (p. 7-71). Thus, 20% of the hotel trips were assumed to be new trips 

independent of casino trips. 

Indoor Water Park 

Because indoor water parks are a relatively new concept, there is little data available upon 

which to base estimates of daily or peak hour trips.   The study team found daily and peak hour 

traffic volume data that was recorded on the site of an existing 55,000 sf “Coco Keys” indoor 

water park in Mount Laurel, New Jersey.  A trip rate for that proposed 25,000 sf facility was 

developed based on the rates for the larger Mount Laurel water park.     

MassDOT requested that estimates be provided for average daily (ADT) and morning peak hour 

traffic for the indoor water park.  HSH found data for a June 2010 study conducted by Southern 

Oregon Transportation Engineering LLC on a proposed water park in Medford Park, Oregon, with 

the following findings:   
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 “Water Slide Park,” Institute of Transportation Engineers Land Use Code 414, bases daily 

trip generation on number of parking spaces.  Based on the ITE rates (which were 

based on one study), a value of 840 ADT was generated by 350 parking spaces, a 

vehicle trip rate of 2.4 daily trips per parking space was derived.   

 Actual count data collected in June 2010 from Water Works Park, an existing water 

park in Redding, California show 658 daily trips for 260 parking spaces, yielding a ratio 

of 2.5 daily vehicle trips per space, generally consistent with the ITE rate.  (Reference 

13) 

 Based on the latter, more conservative ratio, the proposed water park at the site (with 

an estimated 125 spaces to serve a 25,000 sf facility) would generate 314 daily vehicle 

trips in and out.  Based on this calculation, the daily water park trips were, in fact, 

included in the total vehicle trips estimated in the Transportation Section of the ENF.   

 In terms of AM peak hour trips, it was assumed that the water park will be closed.  The 

Coco Keys water park and “research on similar water parks around the nation” as 

stated in the Medford Water Park Preliminary Information document:  “none have been 

open during the typical peak hour of the adjacent street system, which occurs 

between 7-9 AM.  

 The Water Works Park count documented in the Oregon study experienced its own AM 

peak trips between 10:30 and 11:30 AM, well outside commuter peak hours; the ratio of 

generator AM peak hour trips per parking space is .28 trips per parking space.  Based 

on this data, the proposed water park would generate 35 vehicle trips in the late 

morning, outside the commuter peak hour.   Based on the count, the PM peak hour is 

the same for the generator and adjacent street traffic.   

 

In terms of daily trips generated by the project, the waterpark is estimated to cause only 1% of 

the total daily trips.  Thus, fine tuning this estimate would not have a significant effect on project 

trip generation.   

Next Steps 
The MassDOT comment letter requested that the Environmental Impact Report include “an 

approved trip generation methodology for the casino trips.”  Because project trip generation is 

such an integral part of the traffic impact analysis, the team is thus submitting this memorandum 

for MassDOT review prior to submittal of the EIR.   

We hope that this memo answers your questions.  We would be happy to meet with you to 

discuss this issue further.  We thank you for your cooperation, and look forward to continuing 

coordination with MassDOT as the project proceeds.    
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Summary of Casino Trip Rates and Trips

Program from ENF

First Light

Trips

Unit/ Average  No. of Using First Light First Light

Time Period Rate Cases Average Rate Trips

KSF Gaming Floor:  150,000 sf

PM Peak Hour 6.75 13 1,013         8.49 1,273     

Saturday Peak Hour 9.49 2 1,712         8.62 1,293     

Daily 89.09 2 16,072       127.85    19,178  

Number of Gaming Positions:   4,500

PM Peak Hour 0.42 5 1,932         0.28 1,273     

Saturday Peak Hour 0.42 3 1,932         0.29 1,293     

Daily 4.28 2 19,688       4.26 19,178  

Gross Square Feet:  324,000SF

Daily 59.19 2 19,178       59.19 19,178  

PM Peak Hour 3.93 3 1,273         3.93 1,273     

Saturday Peak Hour 3.99 2 1,293         3.99 1,293     

Number of Slot Machines:  3,000

PM Peak Hour 0.51 6 1,522         0.42 1,273     

Saturday Peak Hour 0.54 6 1,620         0.47 1,293     

FIRST LIGHT TRIPS AS MEASURED BY:  

KSF Number KSF Number Project

Gaming Gaming Gross Slot First

Comparison of Trips by Time Period Floor Positions SF Machines Average Light Difference %

Daily 13,364     19,688   19,178       na 17,410   19,178     1,768              10%

PM Peak Hour 1,013       1,932     1,273         1,522       1,435      1,273        (162)               ‐11%

Saturday Peak Hour 1,712       1,932     1,293         1,620       1,639      1,293        (346)               ‐21%



Comparison of Casino Trip Generation Rates

Program Analyzed in ENF

Size /Gaming Positions First Light

Case Study Time Period Rate per Unit (where given) Trips Using Rate

Source RATES BASED ON KSF GAMING FLOOR AREA:  PM PEAK HOUR    

8 Thunder Valley Existing Casino Weekday PM Peak 3.64 ksf gaming floor area 546                        

9 Emerald Queen Casino, Tacoma, Washington Weekday PM Peak 3.70 ksf gaming floor area 555                        

9 Tulalip Tribal Casino, Marysville, Washington Weekday PM Peak 3.93 ksf gaming floor area 590                        

9 Enterprise Rancheria (7 casinos) Weekday PM Peak 3.93 ksf gaming floor area 17,000 to 447,600 590                        

9 Chinook Winds Casino, Lincoln City, Oregon Weekday PM Peak 4.80 ksf gaming floor area 720                        

9 Jamul Indian Village FEIS Weekday PM Peak 4.94 ksf gaming floor area 74,376                                       741                        

9 Shingle Springs Rancheria Hotel-Casino Traffic Study Weekday PM Peak 4.95 ksf gaming floor area 17,000 to 70,000 743                        

9 Spirit Mountain Casino, Grand Ronde, Oregon Weekday PM Peak 6.40 ksf gaming floor area 960                        

9 Gun Lake Casino Weekday PM Peak 6.81 ksf gaming floor area 98,879                                       1,022                     

3 Average 12 casinos in Washington, Oregon and California Weekday/Friday PM 7.62 ksf gaming floor area 17,300 sf to 99,400 sf 1,143                     

IGA Project First Light (Mohegan Sun counts) Fri PM Peak 8.62 ksf gaming floor area 150,000 1,293                    

9 Muckleshoot Indian Tribe Casino, Auburn, Washington Fri PM Peak 10.40 ksf gaming floor area 1,560                     

9 Tulalip Tribal Casino, Marysville, Washington Fri PM Peak 18.00 ksf gaming floor area 2,700                     

87.74 ksf gaming floor area 13,161                   

Average:  KSF Gaming Floor Area:  PM Peak 6.75 ksf gaming floor area 1,012                     

RATES BASED ON KSF GAMING FLOOR AREA:  SATURDAY  PEAK HOUR

IGA Project First Light (Mohegan Sun Counts) 8.62           KSF gaming floor area 150,000 1,293                     

11 Shingle Springs Rancheria Hotel-Casino Traffic Study 6.90            KSF gaming floor area 1,035                     

4 Thunder Valley Casino 6.95 ksf gsf 1,043                     

9 Tulalip Tribal Casino, Marysville, Washington Sat Peak 15.50 KSF gaming sf 2,325                     

Average:  KSF Gaming Floor Area:  Saturday Peak 8.62 KSF gaming floor area 1,424                    

RATES BASED ON KSF GAMING FLOOR AREA:  DAILY 

IGA Project First Light (Mohegan Sun Counts) 127.85       KSF gaming floor area 150,000 19,178                   

11 Shingle Springs Rancheria Hotel-Casino Traffic Study Daily 39.43          ksf gaming floor area 5,915                     

11 San Diego County Casino Study Daily 100.00 ksf gaming floor area 15,000                   

Average:  KSF Gaming Floor Area:  Daily 100.00       KSF gaming floor area 15,000                  

RATES BASED ON NUMBER OF GAMING POSITIONS:  PM PEAK HOUR: 

IGA Project First Light (Mohegan Sun Counts) Friday PM Peak 0.28 gaming position 4,500                                        1,273                    

9 Tulalip Tribal Casino, Marysville, Washington Fri PM Peak 0.62 gaming position  2,790                     

1 Casino St. Charles (Missouri) Weekday PM Peak 0.43 gaming position 2,500                                         1,935                     

1 Casino Queen (East St. Louis IL) Weekday PM Peak 0.57 gaming position 1,200                                         2,565                     

10 Penn National Hollywood Casino, East Hanover PA 10/09 counts PM Peak 0.34 gaming position 1,512                     

12 ConnDOT -- CT casinos PM Peak 0.34 gaming position 1,530                     

Average:  Gaming Positions:  PM Peak 0.43 gaming position 1,934                    

RATES BASED ON NUMBER OF GAMING POSITIONS: SATURDAY PEAK HOUR

IGA Project First Light (Mohegan Sun Counts) Saturday Peak 0.29 gaming position 4,500                                        1,293                    

9 Tulalip Tribal Casino, Marysville, Washington Sat Peak 0.54 gaming position 2,430                     

10 Penn National Hollywood Casino, PA Sat Peak 0.42 gaming position 1,908                     

Average:  Gaming Position 0.42 gaming position 1,877                    

RATES BASED ON NUMBER OF GAMING POSITIONS: DAILY 

IGA Project First Light (Mohegan Sun Counts) Daily 4.26 gaming position 4,500                                        19,178                  

6 average from Mohegan Sun and Foxwoods  4.30 gaming position 19,350                   

Average:  Gaming Position 4.28 gaming position 19,264                  

RATES BASED ON GROSS SQUARE FEET:  THREE TIME PERIODS  

 Mohegan Sun Counts (187 days) Daily 59.19 ksf gsf 324,000                                     19,178                   

 Mohegan Sun Counts (187 days) PM Peak Hour 3.93 ksf gsf 324,000                                     1,273                     

 Mohegan Sun Counts (187 days) Saturday Peak Hour 3.99 ksf gsf 324,000                                     1,293                     

 

 

RATES BASED ON NUMBERS OF SLOT MACHINES:  TWO TIME PERIODS

IGA   Project First Light (Mohegan Sun Counts) PM Peak Hour 0.42           slot machine 3,000                                        1,273                    

1 Iowa and St. Louis casinos 0.59 slot machine 1,169-1,847 slot machines 1,770                     

Average Slot Machines:  PM Peak 0.51 1,522                    

IGA   Project First Light (Mohegan Sun Counts) Saturday Peak Hour 0.43           slot machine 3,000                                        1,293                    

1 Iowa and St. Louis casinos 0.64 slot machine 1,920                     

Average Slot Machines:  Saturday Peak Hour 0.54 1,607                    
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Selection of Trip Generation Rates 

For the May 2012 traffic study appended to the Environmental Notification Form for Project First Light, separate 
casino trip rates were determined for patrons and employees.  The patron and visitor trip rates chosen were 
based on actual daily and hourly traffic counts collected over 187 days over a six month period at the Phase 1 
Mohegan Sun casino in Uncasville, Connecticut, as reported in the Draft Environmental Impact Statement, 
Proposed Mashpee Wampanoag Initial Reservation and Destination Resort Casino, October 17, 2008, pages 
7-69 to 7-72 (attached).    These counts were conducted on days when performances were held in the on-site 
performance venue.   

The Secretary’s Certificate and the Massachusetts Department of Transportation comment letter on the 
Environmental Notification Form (ENF) called for documentation of how the trip generation rates used in this 
study for the casino and indoor water park land uses were derived.  In response to this request,  

HSH reviewed available literature, issued a memorandum on October 2, 2012, and attended a meeting with 
MassDOT Highway Division personnel on October 9, 2012, as documented below.  Present at the meeting 
were: 

 MassDOT  Highway Division:  
  David Mohler 
  Lionel Lucien 
  Ned Codd 
  Clinton Bench 
  Jim Danila 
 Howard/Stein-Hudson Associates; 
  Jane Howard 
  Dave Matton 

At the meeting considerable discussion took place regarding the use by HSH of a trip generation rate for the 
Project First Light casino based on gross square feet of casino space.  HSH explained that the rate based on 
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total casino square feet was chosen because it was developed from counts at the Mohegan Sun casino in 
Uncasville, Connecticut over 187 days, because it differentiated employee and patron trips, because it covered 
all time periods of interest and because it included not only gaming, but restaurants and retail associated with 
the casino; all the uses except the hotel, for which ITE rates were used and the water park, for which rates were 
developed separately.  The proposed First Light Class III destination resort casino includes 324,000 gross 
square feet.  HSH did not feel that use of trip rates from other casinos was applicable to First Light because they 
were largely from the west coast or northwest, the class of casino was not known, the size of the facilities was not 
always given and not all time periods were represented.   

Casino/Hotel Trip Rates Based on Gaming Positions  
Lionel Lucien explained that research and conversations with ConnDOT regarding Mohegan Sun, Foxwoods 
and a proposed casino in Bridgeport had led MassDOT to the conclusion that the most reliable indicator of 
casino traffic is the number of gaming positions.  The proposed First Light casino plans to provide 4,500 
gaming positions.  MassDOT thus requested that HSH redo its Build analyses using trip generation rates based 
on gaming positions rather than gross square feet.  In this regard, MassDOT sent HSH a study prepared in 
1999 for a proposed expansion of the Connecticut Mohegan Sun casino as a source for rates based on gaming 
positions (Reference 1).   

The following total rates for both employees and patrons, representing as closely as possible the ConnDOT 
recommended rates based on gaming positions, are thus submitted for MassDOT approval.  These rates include 
both casino and hotel trips; hotel is not pulled out as a separate category.  AM peak hour (7:15 to 8:15 AM) 
rates were not included in the study referenced above; however, the AM peak hour is clearly not the peak hour 
either for the generator or background traffic. The rates from the ConnDOT study are as follows:  

� Weekday daily rates:  4.58 total trips per gaming position (2.29 in and 2.29 out); 

� PM peak hour (of generator and background traffic – 4:30 to 5:30 PM):  0.38 total trips per gaming 
position (0.17 in and .21 out);  

� Saturday daily rates:  5.2 total trips per gaming position (2.6 in and 2.6 out); and  

� Saturday peak hour of generator (7-8 PM):  0.45 total trips per gaming position (0.25 in and 0.20 
out).  In this case, the peak hour for background traffic is 11:45 AM to 12:45 PM.   

Source:  Traffic Impact Report, Mohegan Sun Expansion Phase II, Uncasville, CT.  Prepared for the Mohegan Tribe of Indians of 
Connecticut by Close, Jensen and Miller, P.E., January 1999, p. 6 

Rates based on Gaming Positions 
To test the “per gross square foot” trip rates used in the IGA transportation study vs. rates based on gaming 

positions, HSH used the weekday and Saturday daily trip rates from the 1999 Mohegan Sun expansion study 

referenced above applied to 4,500 total First Light gaming positions to yield total daily weekday and Saturday 

casino/hotel trips for patrons and employees, as follows:    

� Total daily weekday trips:     

o Patrons:    3.7 trips per 4,500 gaming positions:  16,650 daily trips 

o Employees:   0.88 trips per 4,500 gaming positions:  3,960 daily trips 

o Total weekday trips:   4.58 trips per 4,500 gaming positions:  20,610 daily trips 

o IGA study total casino/hotel/waterpark weekday trips:  21,096 daily trips 
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� Total daily Saturday trips:   

o Patrons:    4.0 trips per 4,500 gaming positions:  18,000 daily trips 

o Employees:    1.2 trips per 4,500 gaming positions:  5,400 daily trips 

o Total Saturday trips:   23,400 daily trips 

o IGA study total daily casino/hotel/waterpark Saturday trips:  not calculated, as Friday was 

assumed to be the worst case for traffic purposes.   

From these daily trips based on gaming positions, HSH applied the hourly trip factors from the ITE study to yield 

the results shown in Table Table Table Table 1111 for weekdays and TableTableTableTable    2222 for Saturdays.  

Table 1. Hourly Casino/Hotel Volumes based on Gaming Positions:  WeekdayHourly Casino/Hotel Volumes based on Gaming Positions:  WeekdayHourly Casino/Hotel Volumes based on Gaming Positions:  WeekdayHourly Casino/Hotel Volumes based on Gaming Positions:  Weekday    

Time PeriodTime PeriodTime PeriodTime Period    In %In %In %In %    VolumeVolumeVolumeVolume    Out %Out %Out %Out %    VolumeVolumeVolumeVolume    
TotalTotalTotalTotal    

% Total% Total% Total% Total    
    VolumeVolumeVolumeVolume    

Daily:Daily:Daily:Daily:            50% 10,305 50% 10305 20,610 100% 

Hour Beginning:Hour Beginning:Hour Beginning:Hour Beginning:    0000    2.50% 258 4.30% 443 701 3.40% 

  1111    1.80% 185 3.90% 402 587 2.85% 

  2222    1.20% 124 3.30% 340 464 2.25% 

  3333    0.70% 72 3.20% 330 402 1.95% 

  4444    1.00% 103 3.30% 340 443 2.15% 

  5555    0.70% 72 1.60% 165 237 1.15% 

  6666    1.00% 103 0.60% 62 165 0.80% 

AM PeakAM PeakAM PeakAM Peak    7777    1.60% 165 0.60% 62 227 1.10% 

  8888    3.90% 402 1.20% 124 526 2.55% 

  9999    5.60% 577 1.30% 134 711 3.45% 

  10101010    5.20% 536 2.10% 216 752 3.65% 

  11111111    5.50% 567 3.00% 309 876 4.25% 

  12121212    5.80% 598 4.10% 423 1,020 4.95% 

  13131313    6.00% 618 5.20% 536 1,154 5.60% 

  14141414    5.40% 556 6.10% 629 1,185 5.75% 

  15151515    5.20% 536 6.40% 660 1,195 5.80% 

  16161616    5.30% 546 7.10% 732 1,278 6.20% 

PM PeakPM PeakPM PeakPM Peak    17171717    5.90% 608 6.60% 680 1,288 6.25% 

  18181818    7.80% 804 7.00% 721 1,525 7.40% 

  19191919    7.40% 763 5.70% 587 1,350 6.55% 

  20202020    6.30% 649 5.30% 546 1,195 5.80% 

  21212121    5.30% 546 5.70% 587 1,134 5.50% 

  22222222    4.80% 495 6.30% 649 1,144 5.55% 

  23232323    4.10% 423 6.10% 629 1,051 5.10% 

TOTALTOTALTOTALTOTAL    100.00% 10,305 100.00% 10305 20,610 100.00% 
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Table 2. Hourly Casino/Hotel Volumes based Hourly Casino/Hotel Volumes based Hourly Casino/Hotel Volumes based Hourly Casino/Hotel Volumes based on Gaming Positions:  Saturdayon Gaming Positions:  Saturdayon Gaming Positions:  Saturdayon Gaming Positions:  Saturday    

Time PeriodTime PeriodTime PeriodTime Period    In %In %In %In %    VolumeVolumeVolumeVolume    Out % Out % Out % Out %     VolumeVolumeVolumeVolume    
TotalTotalTotalTotal    

% Total% Total% Total% Total    
VolumeVolumeVolumeVolume    

Daily:Daily:Daily:Daily:    50% 11,700 50% 11700 23,400 100% 

Hour Beginning:Hour Beginning:Hour Beginning:Hour Beginning:    0000    3.00% 351 5.90% 690 1,041 4.45% 

  1111    2.70% 316 4.40% 515 831 3.55% 

  2222    1.30% 152 4.20% 491 644 2.75% 

  3333    0.80% 94 4.70% 550 644 2.75% 

  4444    0.60% 70 3.70% 433 503 2.15% 

  5555    0.60% 70 2.00% 234 304 1.30% 

  6666    0.70% 82 0.70% 82 164 0.70% 

  7777    1.10% 129 0.50% 59 187 0.80% 

  8888    3.30% 386 0.90% 105 491 2.10% 

  9999    4.70% 550 0.90% 105 655 2.80% 

  10101010    4.30% 503 1.70% 199 702 3.00% 

  11111111    4.90% 573 2.60% 304 878 3.75% 
                            Background Background Background Background 

PeakPeakPeakPeak    12121212    4.80% 562 2.80% 328 889 3.80% 

  13131313    5.20% 608 3.50% 410 1,018 4.35% 

  14141414    5.60% 655 4.10% 480 1,135 4.85% 

  15151515    5.60% 655 5.80% 679 1,334 5.70% 

  16161616    5.70% 667 6.30% 737 1,404 6.00% 

  17171717    6.70% 784 6.80% 796 1,580 6.75% 

  18181818    7.80% 913 6.90% 807 1,720 7.35% 

                            Generator PeakGenerator PeakGenerator PeakGenerator Peak    19191919    7.70% 901 6.40% 749 1,650 7.05% 

  20202020    6.50% 761 6.70% 784 1,544 6.60% 

  21212121    6.10% 714 6.10% 714 1,427 6.10% 

  22222222    5.70% 667 6.00% 702 1,369 5.85% 

  23232323    4.60% 538 6.40% 749 1,287 5.50% 

TOTALTOTALTOTALTOTAL    100.00% 11,700 100.00% 11700 23,400 100.00% 

Determination of “Worst Case” Saturday Peak Hour 
In the IGA study, HSH had analyzed Saturday evening peak project traffic against the midday background traffic 

peak as a worst case.  To verify this assumption, MassDOT requested that a comparison be drawn based on the 

hourly distribution of casino traffic vs. background traffic.  Casino traffic distribution by hour for weekdays and 

Saturdays was found in an ITE Journal article from March 1998 (attached), which presented hourly variations in 
entering and leaving casino traffic for weekdays and Saturdays (Table 2 in the article).   

This article showed that 4.8% of entering and 2.8% of exiting casino traffic occurs in the Saturday midday peak 

hour (12 noon to 1:00 PM) as opposed to 7.7% of entering and 6.4% of exiting casino traffic in the Saturday 



Project First Light – Taunton - Selection of Trip Generation Rates 

EEA No. 14924 

5 
 

evening peak hour (7-8 PM).  These hourly rates were applied to the Saturday daily trips based on gaming 

positions in order to develop new Saturday peak trip rates, as shown below.   

As shown, the ITE hourly distribution shows a slightly lower percentage of site traffic in the Saturday generator 

peak hour than the 1999 Mohegan Sun rates – 7.05% of total volumes vs. 8% of patron volume and 11% of 

employee volume in the 1999 Mohegan Sun expansion study.   

Table Table Table Table 3333 compares weekday and Saturday daily and peak hour trips based on 4,500 gaming positions and the 

ITE hourly distribution to those calculated in the IGA traffic study, including the Saturday midday peak period not 

addressed explicitly in the IGA study.  

 

Table 3. Comparison of IGA Study Trips & ITE Hourly DistributionComparison of IGA Study Trips & ITE Hourly DistributionComparison of IGA Study Trips & ITE Hourly DistributionComparison of IGA Study Trips & ITE Hourly Distribution    
 

IGA Transportation Study Trips vs. Trips based on  ConnDOT Gaming Positions and ITE IGA Transportation Study Trips vs. Trips based on  ConnDOT Gaming Positions and ITE IGA Transportation Study Trips vs. Trips based on  ConnDOT Gaming Positions and ITE IGA Transportation Study Trips vs. Trips based on  ConnDOT Gaming Positions and ITE 
Hourly DistributionHourly DistributionHourly DistributionHourly Distribution    

(Total Patron(Total Patron(Total Patron(Total Patron    and Employee Trips)and Employee Trips)and Employee Trips)and Employee Trips)    

Time PeriodTime PeriodTime PeriodTime Period    IGA Study*IGA Study*IGA Study*IGA Study*    
Gaming Gaming Gaming Gaming 
Positions*Positions*Positions*Positions*    

ChangeChangeChangeChange    %%%%    

  
   

  

Weekday Daily 20,784 20922 138 0.7% 

  Entering 10,392 10461 69 0.7% 

  Leaving 10,392 10461 69 0.7% 

  
  

    

Weekday AM Peak 633 227 -406 
-

64.1% 

  Entering 394 165 -229 
-

58.1% 

  Leaving 239 62 -177 
-

74.1% 

  
   

  

Weekday PM Peak 1,430 1319 -111 -7.8% 

  Entering 751 624 -127 
-

16.9% 

  Leaving 679 695 16 2.4% 

  
   

  

Saturday Generator Peak 1,443 1650 207 14.3% 

  Entering 796 901 105 13.2% 

  Leaving  647 749 102 15.8% 

  
   

  

Saturday Background Peak++  n/a  889  n/a   n/a  

  Entering  n/a  562  n/a   n/a  

  Leaving  n/a  328  n/a   n/a  

* total casino/hotel/water park 

      ++ not calculated for IGA study 
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First Light vs. Background Peak Traffic 

Test Against Background Traffic  

Using the  higher “gaming position” Saturday peak numbers and hourly distributions above, HSH tested whether 

Saturday generator midday peak traffic (11:45 AM – 12:45 PM) added to background midday peak hour traffic 

(12:00 to 1:00 PM)  would yield a higher number than generator peak traffic added to overall background 

volumes during the generator peak hour (7-8 PM).   A second test compared Saturday peak Build volumes to 

Friday PM peak Build volumes.   The Project First Light results, calculated for the site entry and the Route 24/140 

interchange, are shown in Table Table Table Table 4444....  

Table 4. Peak Background Build Trip Comparisons 

As shown, the combination of Saturday midday generator volumes plus background peak volumes is higher at 

every location except for Stevens Street at the site entrance.  For this reason, we will perform Saturday analysis 

using the rates based on gaming positions for the midday background peak hour as the analysis period.   

In the second test, is important to note that in every case, the Saturday midday peak Build volumes were lower 

than the Friday peak Build volumes.  Thus, the Friday PM peak hour Build volumes will be used as the basis for 

further analysis.   

Hotel 
Hotel trip rates in the HSH study were based on ITE’s Trip Generation manual, 8th edition (2008), Land Use 

Code 310.  As stated in the Environmental Impact Statement referenced above, “it is likely that most, if not all 

the traffic generated by the hotel will be shared trips with the casino.  Further, ConnDOT recommended rates 

include both casino and hotel trips, stating:  “these rates include traffic generated by the multiple uses at the 

Resort, such as gambling casino, hotel, shopping, restaurant and entertainment uses” (p.6).   

Thus we propose not to treat the hotel rooms out separately from the total casino/hotel rates based on gaming 

positions to avoid double counting.   

Ex is t ing Fr iday Ex is t ing Fr iday Ex is t ing Fr iday Ex is t ing Fr iday 

PM Peak PM Peak PM Peak PM Peak 

(4 :15-(4 :15-(4 :15-(4 :15-

5:15pm)5:15pm)5:15pm)5:15pm)

Fr iday PM Fr iday PM Fr iday PM Fr iday PM 

No Bui ld No Bui ld No Bui ld No Bui ld 

LUIP Tr ipsLUIP Tr ipsLUIP Tr ipsLUIP Tr ips

Fr iday PM Fr iday PM Fr iday PM Fr iday PM 

Project Pro ject Pro ject Pro ject 

GeneratedGeneratedGeneratedGenerated

Friday PM Fr iday PM Fr iday PM Fr iday PM 

Net New Tr ipNet New Tr ipNet New Tr ipNet New Tr ip

Fr iday PM Fr iday PM Fr iday PM Fr iday PM 

Bui ld TOTAL Bui ld TOTAL Bui ld TOTAL Bui ld TOTAL 

(Ex is t ing+Net (Ex is t ing+Net (Ex is t ing+Net (Ex is t ing+Net 

New Tr ips )New Tr ips )New Tr ips )New Tr ips )

Saturday Saturday Saturday Saturday 

Midday Peak Midday Peak Midday Peak Midday Peak 

(11:45-(11:45-(11:45-(11:45-

12:45pm)12:45pm)12:45pm)12:45pm)

Saturday No Saturday No Saturday No Saturday No 

Build LUIP Build LUIP Build LUIP Build LUIP 

Tr ipsTr ipsTr ipsTr ips

Saturday Saturday Saturday Saturday 

Midday Peak Midday Peak Midday Peak Midday Peak 

Project Pro ject Pro ject Pro ject 

GeneratedGeneratedGeneratedGenerated

Saturday Saturday Saturday Saturday 

Midday Net Midday Net Midday Net Midday Net 

New Tr ipsNew Tr ipsNew Tr ipsNew Tr ips

Midday Bui ld Midday Bui ld Midday Bui ld Midday Bui ld 

TOTAL TOTAL TOTAL TOTAL 

(Ex i s t ing+Net (Ex i s t ing+Net (Ex i s t ing+Net (Ex i s t ing+Net 

New Tr ips )New Tr ips )New Tr ips )New Tr ips )

Saturday PM Saturday PM Saturday PM Saturday PM 

Peak Peak Peak Peak 

(7 :00-(7 :00-(7 :00-(7 :00-

8:00pm)8:00pm)8:00pm)8:00pm)

Saturday No Saturday No Saturday No Saturday No 

Bui ld LUIP Bui ld LUIP Bui ld LUIP Bui ld LUIP 

Tr ipsTr ipsTr ipsTr ips

Saturday PM Saturday PM Saturday PM Saturday PM 

Peak Project  Peak Project  Peak Project  Peak Project  

GeneratedGeneratedGeneratedGenerated

Saturday PM Saturday PM Saturday PM Saturday PM 

Net New Net New Net New Net New 

Tr ipsTr ipsTr ipsTr ips

Saturday PM Saturday PM Saturday PM Saturday PM 

Bui ld TOTAL Bui ld TOTAL Bui ld TOTAL Bui ld TOTAL 

(Ex is t ing+Net (Ex is t ing+Net (Ex is t ing+Net (Ex is t ing+Net 

New Tr ips)New Tr ips)New Tr ips)New Tr ips)

3 - S tevens  Street  south of OConnell3 - S tevens  Street  south of OConnell3 - S tevens  Street  south of OConnell3 - S tevens  Street  south of OConnell

Northbound 340 39 729 690 1030 272 16 548 532 804 202 16 878 862 1064

Southbound 570 214 653 439 1009 266 54 320 266 532 138 54 730 676 814

TOTALTOTALTOTALTOTAL 910910910910 253253253253 1,3821,3821,3821,382 1,1291,1291,1291,129 2,0392,0392,0392,039 538538538538 70707070 868868868868 798798798798 1,3361,3361,3361,336 340340340340 70707070 1,6081,6081,6081,608 1,5381,5381,5381,538 1,8781,8781,8781,878

5 - Middleboro east  of Stevens5 - Middleboro east  of Stevens5 - Middleboro east  of Stevens5 - Middleboro east  of Stevens

Eastbound 332 0 0 0 332 356 0 0 0 356 230 0 0 0 230

Westbound 370 0 0 0 370 271 0 0 0 271 215 0 0 0 215

TOTALTOTALTOTALTOTAL 702702702702 0000 0000 0000 702702702702 627627627627 0000 0000 0000 627627627627 445445445445 0000 0000 0000 445445445445

6 - Middleboro wes t of S tevens6 - Middleboro wes t of S tevens6 - Middleboro wes t of S tevens6 - Middleboro wes t of S tevens

Eastbound 438 4 6 2 440 427 7 3 -4 423 270 7 5 -2 268

Westbound 481 25 10 -15 466 376 7 2 -5 371 290 7 4 -3 287

TOTALTOTALTOTALTOTAL 919919919919 29292929 16161616 -13-13-13-13 906906906906 803803803803 14141414 5555 -9-9-9-9 794794794794 560560560560 14141414 9999 -5-5-5-5 555555555555

7 - Route 24 Nor th of Ex i t  127 - Route 24 Nor th of Ex i t  127 - Route 24 Nor th of Ex i t  127 - Route 24 Nor th of Ex i t  12

Northbound 2231 120 406 286 2517 1,907 30 200 170 2077 1,196 30 457 427 1623

Southbound 3878 22 454 432 4310 2,081 33 343 310 2391 1,590 33 550 517 2107

TOTALTOTALTOTALTOTAL 6,1096,1096,1096,109 142142142142 860860860860 718718718718 6,8276,8276,8276,827 3,9883,9883,9883,988 63636363 543543543543 480480480480 4,4684,4684,4684,468 2,7862,7862,7862,786 63636363 1,0071,0071,0071,007 944944944944 3,7303,7303,7303,730

8 - Route 24 South of Ex i t 128 - Route 24 South of Ex i t 128 - Route 24 South of Ex i t 128 - Route 24 South of Ex i t 12

Northbound 2068 8 120 112 2180 1,536 10 78 68 1604 915 10 154 144 1059

Southbound 2775 57 106 49 2824 1,444 9 52 43 1487 1,168 9 120 111 1279

TOTALTOTALTOTALTOTAL 4,8434,8434,8434,843 65656565 226226226226 161161161161 5,0045,0045,0045,004 2,9802,9802,9802,980 19191919 130130130130 111111111111 3,0913,0913,0913,091 2,0832,0832,0832,083 19191919 274274274274 255255255255 2,3382,3382,3382,338

14 - Route 140 between Route 24 & 14 - Route 140 between Route 24 & 14 - Route 140 between Route 24 & 14 - Route 140 between Route 24 & 

Stevens  St reetStevens  St reetStevens  St reetStevens  St reet

Northbound 1636 163 555 392 2028 1,374 42 274 232 1606 947 42 626 584 1531

Southbound 2060 30 622 592 2652 1,546 43 469 426 1972 1,104 43 752 709 1813

TOTALTOTALTOTALTOTAL 3,6963,6963,6963,696 193193193193 1,1771,1771,1771,177 984984984984 4,6804,6804,6804,680 2,9202,9202,9202,920 85858585 743743743743 658658658658 3,5783,5783,5783,578 2,0512,0512,0512,051 85858585 1,3781,3781,3781,378 1,2931,2931,2931,293 3,3443,3443,3443,344

15 - Route 140 Eas t  of S tevens15 - Route 140 Eas t  of S tevens15 - Route 140 Eas t  of S tevens15 - Route 140 Eas t  of S tevens

Northbound 1147 9 107 98 1245 1,035 13 79 66 1101 581 13 126 113 694

Southbound 1648 50 99 49 1697 885 12 46 34 919 747 12 105 93 840

TOTALTOTALTOTALTOTAL 2,7952,7952,7952,795 59595959 206206206206 147147147147 2,9422,9422,9422,942 1,9201,9201,9201,920 25252525 125125125125 100100100100 2,0202,0202,0202,020 1,3281,3281,3281,328 25252525 231231231231 206206206206 1,5341,5341,5341,534

*Background growth is not included in 

the total Build Volumes
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Indoor Water Park 
Trip rates for the water park remained unchanged from those presented in the HSH memo to Dave Mohler of 
October 10, 2012.   

Conclusions 
This exercise led to the following conclusions about the assumptions to be used for Project First Light going 

forward:   

� Overall, the rates based on gross square feet at Mohegan Sun seem consistent with rates based on 

gaming positions.   

� As shown in the ITE distribution, the weekday AM peak hour accounts for only 1.10% of total 
weekday patron and employee casino traffic.  The IGA traffic study volumes that were used are much 

higher than those calculated based on gaming positions and the ITE hourly distributions; thus the First 

Light IGA volumes are conservative and can continue to be used as a worst case estimate.   

� The weekday PM peak hour volumes based on gross square feet are again higher than those based 
on gaming positions and the ITE hourly distribution; again, the First Light IGA volumes are 

conservative and can continue to be used as a worst case estimate.  For the PM peak hour, generator 

peak trips are added to background traffic peak hour trips.   

� Saturday generator peak hour volumes based on gross square feet are about 14% lower than the 
volumes based on gaming positions and the ITE hourly distribution. However, the combination of 

casino Saturday midday peak Build volumes plus background midday peak volumes based on 

gaming positions was higher than the casino evening peak Build volumes added to evening 

background traffic except at the site entry.  For this reason, casino midday peak volumes plus 

background midday peak volumes will be used as the Saturday analysis case, which is still lower than 

the Friday peak hour.      

� A revised detailed trip generation table including the breakdown of employee and patron trips is 
attached as    Table 5.   Table 5.   Table 5.   Table 5.       

� This methodology and the accompanying tables, once approved, will be included in the DEIR to 
support trip generation calculations for the project.      

Next Steps 
At this point, we seek MassDOT approval of this trip generation methodology in order for us to proceed with the 

extensive traffic analysis that is required.  We thank you again for your cooperation, and look forward to 

continuing coordination with MassDOT as the project proceeds.   
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Table 5. Vehicle Trip Generation Estimate:  Total Project Trips 
 

 

Time of Day/Land Use Square Feet Direction

Trip Rate 

(Trips/ksf 

or unit)

Unadjusted 

Vehicle 

Trips

"New " 

(Unshared) 

Trips

Adjusted 

Vehicle 

Trips

Daily (Friday)

Casino/Restaurants 324.00 Total 59.19 19,178 100% 19,178

KSF In 29.60 9,589 100% 9,589

Out 29.60 9,589 100% 9,589

  

Hotel 900 Total 8.92 8,028 20% 1,606

rooms In 4.46 4,014 20% 803

Out 4.46 4,014 20% 803

 

Water Park  125 spaces Total 2.50 312 100% 312

(25.00 KSF) In 1.25 156 100% 156

 Out 1.25 156 100% 156

TOTAL Total 27,206 20,783

In 13,603 10,392

Out 13,603 10,392

AM Peak Hour

Casino/Restaurants 324.00 Total 1.58 512 100% 512

KSF In 1.00 324 100% 324

Out 0.58 188 100% 188

  

Hotel 900 Total 0.67 603 20% 121

rooms In 0.39 350 20% 70

Out 0.28 253 20% 51

 

Total Total 1,115 633

In 674 394

Out 441 239

Friday PM Peak Hour

Casino/Restaurants 324.00 Total 3.93 1,273 100% 1,273

KSF In 2.08 674 100% 674

Out 1.85 599 100% 599

  

Hotel 900 Total 0.70 630 20% 126

rooms In 0.34 306 20% 61

Out 0.36 324 20% 65

 

Water Park 25 Total 1.22 31 20% 31

KSF In 0.64 16 20% 16

Out 0.58 15 20% 15

Total Total 1,934 1,430

In 996 751

Out 938 679

Saturday Generator Peak Hour

Casino/Restaurants 324.00 Total 3.99 1,293 100% 1,293

KSF In 2.22 719 100% 719

Out 1.77 573 100% 573

  

Hotel 900 Total 0.70 630 20% 126

rooms In 0.34 309 20% 62

Out 0.36 321 20% 64

 

Water Park 25 Total 0.95 24 20% 24

KSF In 0.60 15 20% 15

Out 0.35 9 20% 9

Total Total 1,947 1,443

In 1,043 796

 Out 904 638

Saturday Background Peak Hour

Casino/Restaurants 4,500 Total  889 890

gaming positions In 562 562

Out 328 328

  

Water Park 25 Total 0.95 24 24

KSF In 0.60 15 15

Out 0.35 9 9

Total Total 914

 In 577

Out 337

Source: Proposed Mashpee Wampanoag Initial Reservation and Resort Casino

October 17 2008  P. 7-70
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(Table 5 Continued) (Table 5 Continued) (Table 5 Continued) (Table 5 Continued) ----    Vehicle Trip Generation Estimate: Patron TripsVehicle Trip Generation Estimate: Patron TripsVehicle Trip Generation Estimate: Patron TripsVehicle Trip Generation Estimate: Patron Trips    

    
    

(Table 5 Continued) (Table 5 Continued) (Table 5 Continued) (Table 5 Continued) ----    Vehicle Trip Generation Estimate:  Employee TripsVehicle Trip Generation Estimate:  Employee TripsVehicle Trip Generation Estimate:  Employee TripsVehicle Trip Generation Estimate:  Employee Trips    

 
 
 

Time of Day/Land Use Square Feet Direction

Trip Rate 

(Trips/ksf 

or unit)

Unadjusted 

Vehicle 

Trips

"New" 

(Unshared) 

Trips

Adjusted 

Vehicle 

Trips

Daily (Friday)

Casino/Restaurants 324.00 Total 54.89 17,784 100% 17,784

KSF In 27.45 8,892 100% 8,892

Out 27.45 8,892 100% 8,892

  

AM Peak Hour

Casino/Restaurants 324.00 Total 1.39 450 100% 450

KSF In 0.86 279 100% 279

Out 0.53 172 100% 172

  

Friday PM Peak Hour

Casino/Restaurants 324.00 Total 3.64 1,179 100% 1,179

KSF In 2.00 648 100% 648

Out 1.64 531 100% 531

Saturday Peak Hour

Casino/Restaurants 324.00 Total 3.84 1,244 100% 1,244

KSF In 2.20 713 100% 713

Out 1.64 531 100% 531

Note that patron vehicle trips include bus trips.

Time of Day/Land Use Square Feet Direction

Trip Rate 

(Trips/ksf 

or unit)

Unadjusted 

Vehicle 

Trips

"New" 

(Unshared) 

Trips

Adjusted 

Vehicle 

Trips

Daily (Friday)

Casino/Restaurants 324.00 Total 4.30 1,393 100% 1,393

KSF In 2.15 697 100% 697

Out 2.15 697 100% 697

  

AM Peak Hour

Casino/Restaurants 324.00 Total 0.19 62 100% 62

KSF In 0.14 45 100% 45

Out 0.05 16 100% 16

Friday PM Peak Hour

Casino/Restaurants 324.00 Total 0.29 94 100% 94

KSF In 0.08 26 100% 26

Out 0.21 68 100% 68

Saturday Peak Hour

Casino/Restaurants 324.00 Total 0.15 49 100% 49

KSF In 0.02 6 100% 6

Out 0.13 42 100% 42
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ALTERNATIVE A - PROPOSED PROJECT

Project First Light

Vehicle Trip Generation Estimate  based on Gaming Positions

HOWARD/STEIN-HUDSON ASSOCIATES

Revised 11-19-12   

 

Time of Day/Land Use Square Feet Direction

Trip Rate 

(Trips/ksf or 

unit)

Unadjusted 

Vehicle Trips

"New" 

(Unshared) 

Trips

Adjusted 

Vehicle Trips

Daily (Friday)   

Casino/Restaurants/Hotel 4,500 Total 4.58 20,610 100% 20,610

gaming pos. In 2.29 10,305 100% 10,305

Out 2.29 10,305 100% 10,305

  

 

Water Park 25 Total 2.50 312 100% 312

KSF In 1.25 156 100% 156

 Out 1.25 156 100% 156

TOTAL Total 20,610 20,922

In 10,305 10,461

Out 10,305 10,461

AM Peak Hour

Casino/Restaurants/Hotel 4,500 Total 0.050 227 100% 227

gaming pos. In 0.0368 165 100% 165

Out 0.0136 61 100% 61

Total Total 227 227

In 165 165

Out 61 61

Friday PM Peak Hour

Casino/Restaurants/Hotel 4,500 Total 0.382 1,720 100% 1,720

 (7% of ADT) gaming pos. In 0.201 905 100% 905

Out 0.181 815 100% 815

  

Water Park 25 Total 1.220 31 20% 6

KSF In 0.640 16 20% 3

Out 0.580 15 20% 3

Total Total 1,751 1,726

In 921 908

Out 829 818

Saturday Highway Peak Hour (4-5 PM)

Casino/Restaurants/Hotel 4,500 Total 0.31 1,404 100% 1,404

gaming pos In 0.17 775 100% 775

Out 0.14 630 100% 630

Water Park 25 Total 0.95 24 20% 5

KSF In 0.60 15 20% 3

Out 0.35 9 20% 2

Total Total 1,428 1,410

In 790 778

Out 639 632

Saturday Midday Peak Hour (12-1 PM) 

Casino/Restaurants/Hotel 4,500 Total 0.20 889 100% 889

gaming pos In 0.11 493 100% 493

Out 0.09 407 100% 407

Water Park 25 Total 0.95 24 20% 5

KSF In 0.60 15 20% 3

Out 0.35 9 20% 2

Total Total 913 894

In 508 496

Out 416 407

Note that vehicle trips include bus trips.

Source:  Casino/                         Average Foxwoods and Mohegan Sun or Mohegan Sun rates 

  restaurant/hotel Mohegan Sun rates -- 1999 Phase II 

ITE Journal, March, 1998 - Saturday midday and highway peak, weekday

   AM peak 

TOTAL PATRONS + EMPLOYEES



ALTERNATIVE A - PROPOSED PROJECT

Project First Light

Vehicle Trip Generation Estimate  based on Gaming Positions

HOWARD/STEIN-HUDSON ASSOCIATES

Revised 11-19-12

 

Time of Day/Land Use
Gaming 

Positions
Direction

Trip Rate 

(Trips/ksf or 

unit)

Unadjusted 

Vehicle Trips

"New" 

(Unshared) 

Trips

Adjusted 

Vehicle Trips

Daily (Friday)

Casino/Restaurants/Hotel 4,500 Total 3.70 16,650 100% 16,650

gaming positions In 1.85 8,325 100% 8,325

Out 1.85 8,325 100% 8,325

  

AM Peak Hour

Casino/Restaurants/Hotel 4,500 Total 0.03 140 100% 140

gaming positions In 0.02 103 100% 103

Out 0.01 38 100% 38

  

Friday PM Peak Hour

Casino/Restaurants/Hotel 4,500 Total 0.259 1,166 100% 1,166

gaming positions In 0.148 664 100% 666

Out 0.111 501 100% 500

Saturday Highway Peak Hour (4-5 PM)

Casino/Restaurants/Hotel 4,500 Total 0.22 990 100% 990  

gaming positions In 0.13 594 100% 594

Out 0.09 405 100% 405

Saturday Midday Peak Hour (12 PM-1 PM)

 

Casino/Restaurants/Hotel 4,500 Total 0.12 540 100% 540

gaming positions In 0.07 313 100% 313

Out 0.05 227 100% 227

PATRONS ONLY



ALTERNATIVE A - PROPOSED PROJECT

Project First Light

Vehicle Trip Generation Estimate  Based on Gaming Positions

HOWARD/STEIN-HUDSON ASSOCIATES

Revised 11-19-12  

 

Time of Day/Land Use
Gaming 

Positions
Direction

Trip Rate 

(Trips/ksf or 

unit)

Unadjusted 

Vehicle Trips

"New" 

(Unshared) 

Trips

Adjusted 

Vehicle Trips
 

Daily (Friday)

Casino/Restaurants/Hotel 4,500 Total 0.88 3,960 100% 3,960

gaming positions In 0.44 1,980 100% 1,980

Out 0.44 1,980 100% 1,980

  

AM Peak Hour

Casino/Restaurants/Hotel 4,500 Total 0.019 86 100% 86

gaming positions In 0.014 62 100% 62

Out 0.005 23 100% 23

Friday PM Peak Hour

Casino/Restaurants/Hotel 4,500 Total 0.123 554 100% 554

gaming positions In 0.053 238 100% 238

Out 0.070 316 100% 316

Saturday Highway Peak Hour (4-5 PM)

 

Casino/Restaurants/Hotel 4,500 Total 0.09 405 100% 405   

gaming positions In 0.04 180 100% 180  

Out 0.05 225 100% 225  

  

Saturday Midday Peak Hour (12-1 PM)

Casino/Restaurants/Hotel 4,500 Total 0.08 360 100% 360

gaming positions In 0.04 180 100% 180

Out 0.04 180 100% 180

  

EMPLOYEES ONLY



ALTERNATIVE B - REDUCED INTENSITY 1 (PHASES 1A AND 3)

Project First Light

Vehicle Trip Generation Estimate  based on Gaming Positions

HOWARD/STEIN-HUDSON ASSOCIATES

Revised 11-19-12   

 

Time of Day/Land Use Square Feet Direction

Trip Rate 

(Trips/ksf or 

unit)

Unadjusted 

Vehicle Trips

"New" 

(Unshared) 

Trips

Adjusted 

Vehicle Trips

Daily (Friday)   

Casino/Restaurants 2,330 Total 4.58 10,671 100% 10,671

gaming pos. In 2.29 5,336 100% 5,336

Out 2.29 5,336 100% 5,336

  

Hotel 300 Total 8.92 2,676 20% 535

rooms In 4.46 1,338 20% 268

Out 4.46 1,338 20% 268

 

Water Park 25 Total 2.50 312 100% 312

KSF In 1.25 156 100% 156

 Out 1.25 156 100% 156

TOTAL Total 13,659 11,519

In 6,830 5,759

Out 6,830 5,759

AM Peak Hour

Casino/Restaurants 2,330 Total 0.050 117 100% 117

gaming pos. In 0.0368 86 100% 86

Out 0.0136 32 100% 32

Hotel 300 Total 0.67 201 20% 40

rooms In 0.39 117 20% 23

Out 0.28 84 20% 17

Total Total 117 158

In 86 109

Out 32 48

Friday PM Peak Hour

Casino/Restaurants 2,330 Total 0.382 891 100% 891

 (7% of ADT) gaming pos. In 0.201 468 100% 468

Out 0.181 422 100% 422

  

Hotel 300 Total 0.70 210 20% 42

rooms In 0.34 102 20% 20

Out 0.36 108 20% 22

Water Park 25 Total 1.220 31 20% 6

KSF In 0.640 16 20% 3

 Out 0.580 15 20% 3

TOTAL Total 1,131 939

In 586 492

Out 544 446

Saturday Highway Peak Hour (4-5 PM)

Casino/Restaurants 2,330 Total 0.31 727 100% 727

gaming pos In 0.17 401 100% 401

Out 0.14 326 100% 326

Hotel 300 Total 0.70 210 20% 42

rooms In 0.34 102 20% 20

Out 0.36 108 20% 22

Water Park 25 Total 0.95 24 20% 5

KSF In 0.60 15 20% 3

 Out 0.35 9 20% 2

Total Total 961 774

In 518 425

Out 443 350

Saturday Midday Peak Hour (12-1 PM) 

Casino/Restaurants 2,330 Total 0.20 466 100% 466

gaming pos In 0.11 256 100% 256

Out 0.09 210 100% 210

Hotel 300 Total 0.70 210 20% 42

rooms In 0.34 102 20% 20

Out 0.36 108 20% 22

Water Park 25 Total 0.95 24 20% 5

KSF In 0.60 15 20% 3

 Out 0.35 9 20% 2

Total Total 700 513

In 373 280

Out 326 233

Note that vehicle trips include bus trips.

Source:  Casino/                         Average Foxwoods and Mohegan Sun or Mohegan Sun rates 

  restaurant/hotel Mohegan Sun rates -- 1999 Phase II 

ITE Journal, March, 1998 - Saturday midday and highway peak, weekday

   AM peak 

TOTAL PATRONS + EMPLOYEES



ALTERNATIVE B - REDUCED INTENSITY 1 (PHASES 1A AND 3)

Project First Light

Vehicle Trip Generation Estimate  based on Gaming Positions

HOWARD/STEIN-HUDSON ASSOCIATES

Revised 11-19-12

 

Time of Day/Land Use
Gaming 

Positions
Direction

Trip Rate 

(Trips/ksf or 

unit)

Unadjusted 

Vehicle Trips

"New" 

(Unshared) 

Trips

Adjusted 

Vehicle Trips

Daily (Friday)

Casino/Restaurants/Hotel 2,330 Total 3.70 8,621 100% 8,621

gaming positions In 1.85 4,311 100% 4,311

Out 1.85 4,311 100% 4,311

  

AM Peak Hour

Casino/Restaurants/Hotel 2,330 Total 0.03 72 100% 72

gaming positions In 0.02 53 100% 53

Out 0.01 20 100% 20

  

Friday PM Peak Hour*

Casino/Restaurants/Hotel 2,330 Total 0.259 603 100% 603

gaming positions In 0.148 344 100% 344

Out 0.111 259 100% 259

* total rate based on gaming positions; in/out distribution from Mohegan Sun 1999 counts

Saturday Highway Peak Hour (4-5 PM)

Casino/Restaurants/Hotel 2,330 Total 0.22 533 100% 533  

gaming positions In 0.13 303 100% 303

Out 0.09 210 100% 210

Saturday Midday Peak Hour (11:45 AM-12:45 PM)

 

Casino/Restaurants/Hotel 2,330 Total 0.12 280 100% 280

gaming positions In 0.07 162 100% 162

Out 0.05 118 100% 118

PATRONS ONLY



ALTERNATIVE B - REDUCED INTENSITY 1 (PHASES 1A AND 3)

Project First Light

Vehicle Trip Generation Estimate  Based on Gaming Positions

HOWARD/STEIN-HUDSON ASSOCIATES

Revised 11-19-12  

 

Time of Day/Land Use
Gaming 

Positions
Direction

Trip Rate 

(Trips/ksf or 

unit)

Unadjusted 

Vehicle Trips

"New" 

(Unshared) 

Trips

Adjusted 

Vehicle Trips
 

Daily (Friday)

Casino/Restaurants/Hotel 2,330 Total 0.88 2,050 100% 2,050

gaming positions In 0.44 1,025 100% 1,025

Out 0.44 1,025 100% 1,025

  

AM Peak Hour

Casino/Restaurants/Hotel 2,330 Total 0.019 44 100% 44

gaming positions In 0.014 32 100% 32

Out 0.005 12 100% 12

Friday PM Peak Hour

Casino/Restaurants/Hotel 2,330 Total 0.123 287 100% 287

gaming positions In 0.053 123 100% 123

Out 0.070 164 100% 164

Saturday Highway Peak Hour (4-5 PM)

 

Casino/Restaurants/Hotel 2,420 Total 0.09 218 100% 218   

gaming positions In 0.04 97 100% 97  

Out 0.05 121 100% 121  

  

Saturday Midday Peak Hour (12-1 PM)

Casino/Restaurants/Hotel 2,330 Total 0.08 186 100% 186

gaming positions In 0.04 93 100% 93

Out 0.04 93 100% 93

  

 

EMPLOYEES ONLY



ALTERNATIVE C - REDUCED INTENSITY II -- PHASES 1A, 1B AND 2

Project First Light

Vehicle Trip Generation Estimate  based on Gaming Positions

HOWARD/STEIN-HUDSON ASSOCIATES

Revised 11-19-12   

 

Time of Day/Land Use Square Feet Direction

Trip Rate 

(Trips/ksf or 

unit)

Unadjusted 

Vehicle Trips

"New" 

(Unshared) 

Trips

Adjusted 

Vehicle Trips

Daily (Friday)   

Casino/Restaurants/Hotel 4,500 Total 4.58 20,610 100% 20,610

gaming pos. In 2.29 10,305 100% 10,305

Out 2.29 10,305 100% 10,305

 

AM Peak Hour

Casino/Restaurants/Hotel 4,500 Total 0.050 227 100% 226

gaming pos. In 0.0368 165 100% 165

Out 0.0136 61 100% 61

Friday PM Peak Hour

Casino/Restaurants/Hotel 4,500 Total 0.382 1,720 100% 1,720

 (7% of ADT) gaming pos. In 0.201 905 100% 905

Out 0.181 815 100% 815

Saturday Highway Peak Hour (4-5 PM)

Casino/Restaurants/Hotel 4,500 Total 0.31 1,404 100% 1,404

gaming pos In 0.17 775 100% 775

Out 0.14 630 100% 630

Saturday Midday Peak Hour (12-1 PM) 

Casino/Restaurants/Hotel 4,500 Total 0.20 889 100% 889

gaming pos In 0.11 493 100% 493

Out 0.09 407 100% 407

Note that vehicle trips include bus trips.

Source:  Casino/                         Average Foxwoods and Mohegan Sun or Mohegan Sun rates 

  restaurant/hotel Mohegan Sun rates -- 1999 Phase II 

ITE Journal, March, 1998 - Saturday midday and highway peak, weekday

   AM peak 

TOTAL PATRONS + EMPLOYEES



ALTERNATIVE C - REDUCED INTENSITY II -- PHASES 1A, 1B AND 2

Project First Light

Vehicle Trip Generation Estimate  based on Gaming Positions

HOWARD/STEIN-HUDSON ASSOCIATES

Revised 11-19-12

 

Time of Day/Land Use
Gaming 

Positions
Direction

Trip Rate 

(Trips/ksf or 

unit)

Unadjusted 

Vehicle Trips

"New" 

(Unshared) 

Trips

Adjusted 

Vehicle Trips

Daily (Friday)

Casino/Restaurants/Hotel 4,500 Total 3.70 16,650 100% 16,650

gaming positions In 1.85 8,325 100% 8,325

Out 1.85 8,325 100% 8,325

  

AM Peak Hour

Casino/Restaurants/Hotel 4,500 Total 0.03 140 100% 140

gaming positions In 0.02 103 100% 103

Out 0.01 38 100% 38

  

Friday PM Peak Hour*

Casino/Restaurants/Hotel 4,500 Total 0.259 1,166 100% 1,166

gaming positions In 0.148 664 100% 664

Out 0.111 501 100% 501

* total rate based on gaming positions; in/out distribution from Mohegan Sun 1999 counts

Saturday Highway Peak Hour (4-5 PM)

Casino/Restaurants/Hotel 4,500 Total 0.22 990 100% 990  

gaming positions In 0.13 585 100% 585

Out 0.09 405 100% 405

Saturday Midday Peak Hour (11:45 AM-12:45 PM)

 

Casino/Restaurants/Hotel 4,500 Total 0.12 540 100% 540

gaming positions In 0.07 313 100% 313

Out 0.05 227 100% 227

PATRONS ONLY



ALTERNATIVE C - REDUCED INTENSITY II -- PHASES 1A, 1B AND 2

Project First Light

Vehicle Trip Generation Estimate  Based on Gaming Positions

HOWARD/STEIN-HUDSON ASSOCIATES

Revised 11-19-12  

 

Time of Day/Land Use
Gaming 

Positions
Direction

Trip Rate 

(Trips/ksf or 

unit)

Unadjusted 

Vehicle Trips

"New" 

(Unshared) 

Trips

Adjusted 

Vehicle Trips
 

Daily (Friday)

Casino/Restaurants/Hotel 4,500 Total 0.88 3,960 100% 3,960

gaming positions In 0.44 1,980 100% 1,980

Out 0.44 1,980 100% 1,980

  

AM Peak Hour

Casino/Restaurants/Hotel 4,500 Total 0.019 86 100% 86

gaming positions In 0.014 62 100% 62

Out 0.005 23 100% 23

Friday PM Peak Hour

Casino/Restaurants/Hotel 4,500 Total 0.123 554 100% 554

gaming positions In 0.053 238 100% 238

Out 0.070 316 100% 316

Saturday Highway Peak Hour (4-5 PM)

 

Casino/Restaurants/Hotel 4,500 Total 0.09 405 100% 405   

gaming positions In 0.04 180 100% 180  

Out 0.05 225 100% 225  

  

Saturday Midday Peak Hour (12-1 PM)

Casino/Restaurants/Hotel 4,500 Total 0.08 360 100% 360

gaming positions In 0.04 180 100% 180

Out 0.04 180 100% 180

  

 

EMPLOYEES ONLY
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GAMING CASINOS GENERATE
significant volumes of traffic—especially
during the evening peak hour. Two stud-
ies of existing operations were made in
the St. Louis, Mo., USA, metropolitan
area, including hourly vehicular volumes
and daily variations. Also, the projec-
tions from an economic report for a pro-
posed casino were utilized to provide
multiplication factors for traffic counted
in any given month, to that expected
during the peak summer months.

Gaming casinos have three general
types of positions—individual, such as
slots and video poker; table, such as
blackjack and poker; and audience, such
as Keno or racing. For riverboat type
facilities, a land-side staging area is used.
Other customary services include bar
and restaurant.

The Casino St. Charles is located in
the metropolitan area, west of the Mis-
souri River. It is reported to have about
2,500 gaming positions, about 80 per-
cent of which are slots or video poker
machines.

In January 1995, counts of entering
and leaving traffic were taken across
weekdays, Saturday and Sunday.1 For
the peak hours, the counts were con-
verted into rates of flow in and out of the
facility per gaming position and were
expanded to the summer peak condi-
tions (see Table 1). The highest weekday
traffic occurs on Friday, while the
absolute peak hour occurs on Saturday
evening.

From the counts, it also was possible
to calculate the hourly variation by the
days of the week during which counts

Gaming Casino Traffic

BY PAUL C. BOX AND 
WILLIAM BUNTE

THE AUTHORS

SUMMARIZE RESULTS

FROM TRAFFIC VOLUME

STUDIES OF TWO 

GAMING CASINOS—

THE CASINO ST. CHARLES

AND THE CASINO QUEEN.

Table 1. Casino St. Charles peak hour rates of vehicular 
flow per gaming position.

Thursday facility peak 18:00 to 19:00
IN 0.25
OUT 0.23

Thursday street peak 16:30 to 17:30
IN 0.19
OUT 0.23

Friday facility peak 18:00 to 19:00
IN 0.29
OUT 0.25

Friday street peak 16:30 to 17:30
IN 0.19
OUT 0.24

Saturday facility peak 18:00 to 19:00
IN 0.34
OUT 0.30

Sunday facility peak
IN 13:00 to 14:00 0.25
OUT 16:00 to 17:00 0.25

*Expanded to summer peaks.
Source: Ref. 1

Day Hour Rate*
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were taken. These data are given in Table
2. It should be noted that the facility is
quite busy from 09:00 through 22:00
hours. Unlike residential, office or
industrial developments, gaming casinos
have no significant AM peak hour load-
ing.

A second study was taken at the
Casino Queen, a land-based facility on
the north side of the Mississippi River in
East St. Louis, Ill., USA. Table 3 gives
the rates of flow in the PM peak hour
per gaming position for customer traffic
and separately for employee/service vehi-
cles. The counts have been expanded to
peak summer month activity. Only one
truck entered or left the casino during
the PM peak, which was from 16:30 to
17:30. This is a much smaller facility
than the Casino St. Charles, with only
1,200 gaming positions. About 80 per-
cent are slots or video poker. Further-
more, this casino is only open 22 hours
per day (09:00 through 07:00).
Pickup/dropoff traffic also was observed
at the Casino Queen, and amounted to
about 10 vehicles during the PM peak.
Data on various characteristics of the
casinos, such as floor area and employ-
ees, are given in Table 4.

The peak gaming months are
reported as May, July and August. These
may be considered as the “design” condi-
tion. The percent of average months and
the monthly variation in expected casino
traffic, provided in the form of a multi-
plier for counts taken in a given month
to those projected during the peak
months, is given in Table 5. For example,
a February count would be expanded by
30 percent (1.3 times the count) to reach
peak month volumes. The data are taken
from an economic study,3 prepared in
connection with a gaming facility zoning
application to St. Louis County.

Additional studies of casino traffic
are warranted because of widely varying
characteristics. For example, the St.
Louis casinos had similar rates of peak
flow per gaming position. However, the
St. Charles facility continued to experi-
ence significant flow and had a weekday
peak just after the PM peak, while the
Casino Queen traffic dropped abruptly
at the end of the rush hour. The count
was discontinued at this point, because

Table 3. Evening peak hour Casino Queen vehicular traffic.

Customer 0.27 0.26
Employee/Service 0.02 0.02

TOTAL 0.29 0.28

*Expanded to peak months per Ref. 3.
Source: Ref. 2.

Rate per Gaming Position*

Type of Traffic IN OUT

Table 4. Site characteristics.

Floor area (gaming and staging), square feet* 47,000 65,000
Employees — 1,200
Employees at peak time 700 450
Capacity (gamblers) 4,200 —

*Conversion: One square foot = 0.093 square meter.

St. Charles Casino Queen

Table 2. Hourly variation by day of week.

00 2.5 3.0 3.9 4.3 5.9 7.3

01 1.8 2.7 3.7 3.9 4.4 6.2

02 1.2 1.3 1.9 3.3 4.2 5.4

03 0.7 0.8 1.0 3.2 4.7 5.2

04 1.0 0.6 0.9 3.3 3.7 3.9

05 0.7 0.6 0.9 1.6 2.0 2.5

06 1.0 0.7 0.8 0.6 0.7 0.8

07 1.6 1.1 1.3 0.6 0.5 0.4

08 3.9 3.3 4.4 1.2 0.9 0.8

09 5.6 4.7 6.1 1.3 0.9 0.9

10 5.2 4.3 5.6 2.1 1.7 1.9

11 5.5 4.9 5.7 3.0 2.6 2.9

12 5.8 4.8 6.6 4.1 2.8 3.8

13 6.0 5.2 7.2 5.2 3.5 4.4

14 5.4 5.6 6.5 6.1 4.1 5.5

15 5.2 5.6 6.1 6.4 5.8 6.5

16 5.3 5.7 5.8 7.1 6.3 6.6

17 5.9 6.7 6.2 6.6 6.8 6.0

18 7.8 7.8 5.8 7.0 6.9 6.4

19 7.4 7.7 4.0 5.7 6.4 5.8

20 6.3 6.5 3.9 5.3 6.7 4.3

21 5.3 6.1 5.0 5.7 6.1 4.3

22 4.7 5.7 3.4 6.3 6.0 4.6

23 4.0 4.6 3.3 6.1 6.4 3.6

*Average Monday AM, Thursday PM plus Friday.
Source: Ref. 1.

Percent of Daily Vehicular Traffic
IN OUT

Hour Begin Weekday* Sat. Sun. Weekday* Sat. Sun.
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the scope of study was intended to ana-
lyze only the PM street peak hour 
generation.

The two sites studied have provided
useful information on hourly and
monthly variation. These data should
guide studies of other sites. Separate
counts of customer and employee vehic-
ular traffic, plus trucks, should be taken
on busy weekdays and perhaps on a Sat-
urday evening, if a street capacity prob-
lem is likely. At some locations, large
numbers of patrons may arrive by bus,
which relates to geometric design of
driveways.

Other studies of gaming facilities
needed include parking generation,
which represents a major factor. The
development of gaming on Native
American tribal lands is often away from
or at the fringe of metropolitan areas.
Traffic and parking characteristics of
these facilities may differ from those

Table 5. Monthly variation.

January.....................................................................111%......................1.1

February.....................................................................90%......................1.3

March ......................................................................111%......................1.1

April.........................................................................108%......................1.1

May..........................................................................116%......................1.0

June..........................................................................108%......................1.1

July...........................................................................121%......................1.0

August......................................................................121%......................1.0

September ................................................................113%......................1.1

October....................................................................105%......................1.2

November ..................................................................98%......................1.2

December ................................................................105%......................1.2

Source: Ref. 3.

Percent of Multiplier to Expand
Month of Count Average Month to Seasonal Peak
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within a metropolitan area. Busing may
represent a more significant factor—espe-
cially relative to parking layout. ■
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Project First Light 11/13/2012 Alternative A (Full Build)

A.M. Peak (7:15-8:15) LUIP Phase 1 Remainder 

Yearly Growth Rate: 0.60% 773.06 ksf of warehouse Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ......49

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

1. Galleria Mall Driveway North/County 

County EB left 0 - - 0 - - 0 - - 0 - - 0 - - 0 - - 0 0 0

County EB thru 0 - - 0 - - 0 - - 0 - - 0 - - 0 - - 0 0 0

County WB thru 0 - - 0 - - 0 - - 0 - - 0 - - 0 - - 0 0 0

County WB right 0 - - 0 - - 0 - - 0 - - 0 - - 0 - - 0 0 0

Overpass SB left 0 - - 0 - - 0 - - 0 - - 0 - - 0 - - 0 0 0

Overpass SB right 0 - - 0 - - 0 - - 0 - - 0 - - 0 - - 0 0 0

2. Galleria Mall Drive South/ County Street

Galleria EB left 31 32 - - 0 - - 0 - - 0 - - 0 2 4 34 36 - - 0 - - 0 0 34 36

Galleria EB thru 3 3 - - 0 - - 0 - - 0 - - 0 0 0 3 3 - - 0 - - 0 0 3 3

Galleria EB right 5 5 - - 0 - - 0 - - 0 - - 0 0 1 5 6 - - 0 - - 0 0 5 6

Route 140 Exit Ramp WB right 210 216 65.0% - 119 65.0% - 119 65.0% - 183 65.0% - 54 13 27 412 426 83.5% - 86 65.0% - 40 126 409 423

County NB left 6 6 - - 0 - - 0 - - 0 - - 0 0 1 7 7 - - 0 - - 0 0 7 7

County NB thru 118 121 - - 0 - - 0 - - 0 - - 0 7 15 129 137 - - 0 - - 0 0 129 137

County SB left 57 59 - 20.0% 10 - 20.0% 10 - 20.0% 12 - 20.0% 4 4 7 74 78 - 14.0% 5 - 20.0% 5 10 76 80

County SB thru 55 56 - - 0 - - 0 - - 0 - - 0 3 7 60 64 - - 0 - - 0 0 60 64

County SB right 88 90 - - 0 - - 0 - - 0 - - 0 6 11 96 102 - - 0 - - 0 0 96 102

3. Overpass Connector/Route 140 NB Ramps/Stevens 

Street

Overpass EB left 8 8 - - 0 - - 0 - - 0 - - 0 1 1 9 9 - - 0 - - 0 0 9 9

Overpass EB thru 5 5 - - 0 - - 0 - - 0 - - 0 0 1 5 6 - - 0 - - 0 0 5 6

Overpass EB right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 0 0 - - 0 - - 0 0 0 0

Route 140 WB left 15 15 - - 0 - - 0 - - 0 - - 0 1 2 16 17 - - 0 - - 0 0 16 17

Route 140 WB thru 8 8 - - 0 - - 0 - - 0 - - 0 1 1 9 9 - - 0 - - 0 0 9 9

Route 140 WB right 136 140 20.0% - 37 20.0% - 37 20.0% - 56 20.0% - 17 9 18 204 213 14.0% - 14 20.0% - 12 26 191 200

Stevens NB left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 0 0 - - 0 - - 0 0 0 0

Stevens NB thru 261 268 65.0% - 119 65.0% - 119 65.0% - 183 65.0% - 54 17 34 468 485 83.5% - 86 65.0% - 40 126 465 482

Stevens NB right 95 98 - - 0 - - 0 - - 0 - - 0 6 12 104 110 - - 0 - - 0 0 104 110

Stevens SB left 116 119 - 65.0% 32 - 65.0% 33 - 65.0% 38 - 65.0% 14 7 15 163 171 - 83.5% 32 - 65.0% 15 47 186 194

Stevens SB thru 88 90 - 20.0% 10 - 20.0% 10 - 20.0% 12 - 20.0% 4 6 11 108 114 - 14.0% 5 - 20.0% 5 10 110 116

Stevens SB right 11 11 - - 0 - - 0 - - 0 - - 0 1 1 12 13 - - 0 - - 0 0 12 13

4. O'Connell Way/Driveway/Stevens Street

O'connell EB left 11 11 - - 0 - - 0 - - 0 - - 0 1 1 12 13 - - 0 - - 0 0 12 13

O'connell EB thru 2 2 - - 0 - - 0 - - 0 - - 0 0 0 2 2 - - 0 - - 0 0 2 2

O'connell EB right 37 38 - - 0 - 85.0% 43 - 85.0% 50 - 85.0% 19 2 5 47 50 - 97.5% 37 - 85.0% 20 57 73 76

Driveway WB left 33 34 - 85.0% 42 - - 0 - - 0 - - 0 2 4 78 80 - - 0 - - 0 0 78 80

Driveway WB thru 1 1 - - 0 - - 0 - - 0 - - 0 0 0 1 1 - - 0 - - 0 0 1 1

Driveway WB right 4 4 - 15.0% 7 - - 0 - - 0 - - 0 0 1 11 12 - - 0 - - 0 0 11 12

Stevens NB left 90 92 - - 0 85.0% - 156 85.0% - 239 85.0% - 71 6 12 181 187 97.5% - 100 85.0% - 53 153 166 172

Stevens NB thru 203 208 - - 0 - - 0 - - 0 - - 0 13 26 221 235 - - 0 - - 0 0 221 235

Stevens NB right 112 115 85.0% - 156 - - 0 - - 0 - - 0 7 15 278 286 - - 0 - - 0 0 278 286

Stevens SB left 18 18 15.0% - 27 - - 0 - - 0 - - 0 1 2 47 48 - - 0 - - 0 0 47 48

Stevens SB thru 145 149 - - 0 - - 0 - - 0 - - 0 9 19 158 168 - - 0 - - 0 0 158 168

Stevens SB right 27 28 - - 0 - - 0 - - 0 - - 0 2 4 29 31 - - 0 - - 0 0 29 31

5. Route 24 Northbound Ramps (Exit 12A)/County 

Route 24 Exit WB right 309 317 - - 0 - - 0 - - 0 - - 0 20 40 337 358 - - 0 - - 0 0 337 358

Route 140 NB thru 561 576 - 17.0% 8 - 17.0% 9 - 17.0% 10 - 17.0% 4 36 73 621 658 - 22.5% 9 - 17.0% 4 13 628 665

Route 140 NB right 1171 1203 - 48.0% 24 - 48.0% 24 - 48.0% 28 - 48.0% 11 74 153 1305 1383 - 61.0% 23 - 48.0% 11 34 1322 1400

Route 140 SB left 237 243 - - 0 - - 0 - - 0 - - 0 15 31 258 274 - - 0 - - 0 0 258 274

Route 140 SB thru 936 961 52.0% - 95 52.0% - 95 52.0% - 146 52.0% - 43 59 122 1167 1229 67.5% - 70 52.0% - 32 102 1166 1228

6. Route 24 Southbound Ramps (Exit 12B)/County 

Street (Route 140)

Route 24 Exit Ramp EB left 175 180 - - 0 - - 0 - - 0 - - 0 11 23 191 203 - - 0 - - 0 0 191 203

Route 24 Exit Ramp EB right 637 654 48.0% - 88 48.0% - 88 48.0% - 135 48.0% - 40 40 83 830 872 61.0% - 63 48.0% - 30 93 828 870

Route 140 NB left 78 80 - 13.0% 6 - 13.0% 7 - 13.0% 8 - 13.0% 3 5 10 92 97 - 16.0% 6 - 13.0% 3 9 96 101

Route 140 NB thru 792 813 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 50 103 866 919 - 6.5% 2 - 4.0% 1 3 868 921

Route 140 SB thru 536 550 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 34 70 595 631 6.5% - 7 4.0% - 2 9 596 632

Route 140 SB right 176 181 - - 0 - - 0 - - 0 - - 0 11 23 192 204 - - 0 - - 0 0 192 204

7. Middleboro Avenue/Stevens Street

Middleboro EB thru 288 296 - - 0 - - 0 - - 0 - - 0 18 314 - - 0 - - 0 0 314

Middleboro EB right 83 85 10.0% - 18 10.0% - 18 10.0% - 28 10.0% - 8 5 118 0.5% - 1 10.0% - 6 7 105

Middleboro WB left 8 8 - - 0 - - 0 - - 0 - - 0 1 9 - - 0 - - 0 0 9

Middleboro WB thru 391 402 - - 0 - - 0 - - 0 - - 0 25 426 - - 0 - - 0 0 426

Stevens NB left 80 82 - 10.0% 5 - 10.0% 5 - 10.0% 6 - 10.0% 2 5 93 - 0.5% 0 - 10.0% 2 2 91

Stevens NB right 12 12 - - 0 - - 0 - - 0 - - 0 1 13 - - 0 - - 0 0 13

8. Hart Street/Middleboro Avenue/Poole Street/Bristol 

Plymouth HS Driveway

Hart EB left 41 42 - - 0 - - 0 - - 0 - - 0 3 45 - - 0 - - 0 0 45

Hart EB thru 195 200 8.0% - 15 8.0% - 15 8.0% - 22 8.0% - 7 12 235 - - 0 8.0% - 5 5 225

Hart EB right 101 104 - - 0 - - 0 - - 0 - - 0 6 110 - - 0 - - 0 0 110

Middleboro WB left 103 106 - - 0 - - 0 - - 0 - - 0 7 112 - - 0 - - 0 0 112

Middleboro WB thru 251 258 - 8.0% 4 - 8.0% 4 - 8.0% 5 - 8.0% 2 16 279 - - 0 - 8.0% 2 2 278

Middleboro WB right 150 154 - 2.0% 1 - 2.0% 1 - 2.0% 1 - 2.0% 0 9 165 - 0.5% 0 - 2.0% 0 0 164

Bristol NB left 34 35 - - 0 - - 0 - - 0 - - 0 2 37 - - 0 - - 0 0 37

Bristol NB thru 33 34 - - 0 - - 0 - - 0 - - 0 2 36 - - 0 - - 0 0 36

Bristol NB right 42 43 - - 0 - - 0 - - 0 - - 0 3 46 - - 0 - - 0 0 46

Poole SB left 116 119 2.0% - 4 2.0% - 4 2.0% - 6 2.0% - 2 7 132 0.5% - 1 2.0% - 1 2 130

Poole SB thru 35 36 - - 0 - - 0 - - 0 - - 0 2 38 - - 0 - - 0 0 38

Poole SB right 62 64 - - 0 - - 0 - - 0 - - 0 4 68 - - 0 - - 0 0 68

Water Park

Casino 

Patron, etc. 

Trips

CASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, 

Build

Build - TOTAL

TOTAL 

Project 

Generated 

Trips

BuildCasino/Restaurant/Hotel
Employee 

Trips

LUIP Phase 2

Casino/Restaurant/HotelWater Park

Existing LUIP

Casino/Restaurant/HotelWarehouse +Office Crossroads

LUIP Phase 1 Remainder

EXISTING

Seasonally 

Adjusted 

Counts

Existing 

Counts

CASINO EMPLOYEE TRIPS

No Action 

Trips(to be built by 2022 if no First Light)

No Action 

Trips
(to be replaced by LUIP Phase 2                                 

if no First Light)

(to be built if no First Light;                                         

will replace Existing LUIP)

NO ACTION

Existing LUIP LUIP Phase 2 CrossRoads

(to remain during construction                            

of First Light)

Casino/Restaurant/Hotel

Veh trips out …..51

Veh trips in …...183Veh trips in …...183

Veh trips out …..23

Veh trips in …….62Veh trips in …....83

Veh trips out .....22Veh trips out .....59

Veh trips in …...281 Veh trips in …...103

Veh trips out …..38

Veh trips in ….....0

Veh trips out …...0



Project First Light 11/13/2012 Alternative A (Full Build)

A.M. Peak (7:15-8:15) LUIP Phase 1 Remainder 

Yearly Growth Rate: 0.60% 773.06 ksf of warehouse Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ......49

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Water Park

Casino 

Patron, etc. 

Trips

CASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, 

Build

Build - TOTAL

TOTAL 

Project 

Generated 

Trips

BuildCasino/Restaurant/Hotel
Employee 

Trips

LUIP Phase 2

Casino/Restaurant/HotelWater Park

Existing LUIP

Casino/Restaurant/HotelWarehouse +Office Crossroads

LUIP Phase 1 Remainder

EXISTING

Seasonally 

Adjusted 

Counts

Existing 

Counts

CASINO EMPLOYEE TRIPS

No Action 

Trips(to be built by 2022 if no First Light)

No Action 

Trips
(to be replaced by LUIP Phase 2                                 

if no First Light)

(to be built if no First Light;                                         

will replace Existing LUIP)

NO ACTION

Existing LUIP LUIP Phase 2 CrossRoads

(to remain during construction                            

of First Light)

Casino/Restaurant/Hotel

Veh trips out …..51

Veh trips in …...183Veh trips in …...183

Veh trips out …..23

Veh trips in …….62Veh trips in …....83

Veh trips out .....22Veh trips out .....59

Veh trips in …...281 Veh trips in …...103

Veh trips out …..38

Veh trips in ….....0

Veh trips out …...0

9. Mozzone Blvd/Coutny Street (Route 140)

Mozzone EB left 7 7 - - 0 - - 0 - - 0 - - 0 0 8 - - 0 - - 0 0 8

Mozzone EB right 20 21 - - 0 - - 0 - - 0 - - 0 1 22 - - 0 - - 0 0 22

Route 140 NB left 46 47 - - 0 - - 0 - - 0 - - 0 3 50 - - 0 - - 0 0 50

Route 140 NB thru 877 901 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 56 958 - 6.5% 2 - 4.0% 1 3 960

Route 140 SB thru 706 725 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 45 781 6.5% - 7 4.0% - 2 9 782

Route 140 SB right 17 17 - - 0 - - 0 - - 0 - - 0 1 19 - - 0 - - 0 0 19

10. Bristol Plymouth HS Driveway/Hess 

Driveway/County Street (Route 140)

Hess EB left 8 8 - - 0 - - 0 - - 0 - - 0 1 9 - - 0 - - 0 0 9

Hess EB thru 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - 0 - - 0 0 1

Hess EB right 46 47 - - 0 - - 0 - - 0 - - 0 3 50 - - 0 - - 0 0 50

Bristol WB left 30 31 - - 0 - - 0 - - 0 - - 0 2 33 - - 0 - - 0 0 33

Bristol WB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Bristol WB right 62 64 - - 0 - - 0 - - 0 - - 0 4 68 - - 0 - - 0 0 68

Route 140 NB left 20 21 - - 0 - - 0 - - 0 - - 0 1 22 - - 0 - - 0 0 22

Route 140 NB thru 692 711 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 44 756 - 6.5% 2 - 4.0% 1 3 758

Route 140 NB right 144 148 - - 0 - - 0 - - 0 - - 0 9 157 - - 0 - - 0 0 157

Route 140 SB left 74 76 - - 0 - - 0 - - 0 - - 0 5 81 - - 0 - - 0 0 81

Route 140 SB thru 642 659 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 41 711 6.5% - 7 4.0% - 2 9 712

Route 140 SB right 38 39 - - 0 - - 0 - - 0 - - 0 2 41 - - 0 - - 0 0 41

11. Erika Dr/County Street (Route 140)

Erika EB left 59 61 - - 0 - - 0 - - 0 - - 0 4 64 - - 0 - - 0 0 64

Erika EB thru 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - 0 - - 0 0 1

Erika EB right 59 61 - - 0 - - 0 - - 0 - - 0 4 64 - - 0 - - 0 0 64

Driveway WB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - 0 - - 0 0 1

Driveway WB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Driveway WB right 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - 0 - - 0 0 1

Route 140 NB left 94 97 - - 0 - - 0 - - 0 - - 0 6 102 - - 0 - - 0 0 102

Route 140 NB thru 673 691 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 43 736 - 6.5% 2 - 4.0% 1 3 738

Route 140 NB right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Route 140 SB left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Route 140 SB thru 686 705 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 43 759 6.5% - 7 4.0% - 2 9 760

Route 140 SB right 114 117 - - 0 - - 0 - - 0 - - 0 7 124 - - 0 - - 0 0 124

12. Hart Street/County Street (Route 140)

Hart EB left 35 36 - - 0 - - 0 - - 0 - - 0 2 38 - - 0 - - 0 0 38

Hart EB thru 176 181 - - 0 - - 0 - - 0 - - 0 11 192 - - 0 - - 0 0 192

Hart EB right 251 258 1.0% - 2 1.0% - 2 1.0% - 3 1.0% - 1 16 277 0.5% - 1 1.0% - 1 2 277

Hart WB left 91 93 - - 0 - - 0 - - 0 - - 0 6 99 - - 0 - - 0 0 99

Hart WB thru 116 119 - - 0 - - 0 - - 0 - - 0 7 126 - - 0 - - 0 0 126

Hart WB right 91 93 - 8.0% 4 - 8.0% 4 - 8.0% 5 - 8.0% 2 6 104 - - 0 - 8.0% 2 2 103

Route 140 NB left 121 124 - 1.0% 0 - 1.0% 1 - 1.0% 1 - 1.0% 0 8 132 - 0.5% 0 - 1.0% 0 0 131

Route 140 NB thru 568 583 - 3.0% 1 - 3.0% 2 - 3.0% 2 - 3.0% 1 36 620 - 6.0% 2 - 3.0% 1 3 622

Route 140 NB right 69 71 - - 0 - - 0 - - 0 - - 0 4 75 - - 0 - - 0 0 75

Route 140 SB left 87 89 8.0% - 15 8.0% - 15 8.0% - 22 8.0% - 7 6 117 - - 0 8.0% - 5 5 107

Route 140 SB thru 424 435 3.0% - 5 3.0% - 5 3.0% - 8 3.0% - 2 27 470 6.0% - 6 3.0% - 2 8 472

Route 140 SB right 12 12 - - 0 - - 0 - - 0 - - 0 1 13 - - 0 - - 0 0 13

13. Galleria Mall Drive South/Galleria Mall Drive

Mall Drive South WB left 65 67 - - 0 - - 0 - - 0 - - 0 4 71 - - 0 - - 0 0 71

Mall Dirve South WB right 29 30 - - 0 - - 0 - - 0 - - 0 2 32 - - 0 - - 0 0 32

Mall Drive NB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Mall Drive NB right 33 34 - - 0 - - 0 - - 0 - - 0 2 36 - - 0 - - 0 0 36

Mall Drive SB left 6 6 - - 0 - - 0 - - 0 - - 0 0 7 - - 0 - - 0 0 7

Mall Drive SB thru 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - 0 - - 0 0 4

14. Exeter Street/Bay Street/Broadway (Route 138)

Exeter EB hard left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Exeter EB left 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - 0 - - 0 0 4

Exeter EB right 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - 0 - - 0 0 4

Broadway NB left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Boradway NB bear left 164 168 - 0.5% 0 - 0.5% 0 - 0.5% 0 - 0.5% 0 10 179 - 0.5% 0 - 0.5% 0 0 179

Boradway NB thru 627 644 - 0.5% 0 - 0.5% 0 - 0.5% 0 - 0.5% 0 40 684 - 0.5% 0 - 0.5% 0 0 684

Broadway SB thru 468 481 0.5% - 1 0.5% - 1 0.5% - 1 0.5% - 0 30 511 0.5% - 1 0.5% - 0 1 511

Broadway SB right 21 22 - - 0 - - 0 - - 0 - - 0 1 23 - - 0 - - 0 0 23

Broadway SB hard right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Bay SEB hard left 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - 0 - - 0 0 2

Bay SEB bear right 162 166 0.5% - 1 0.5% - 1 0.5% - 1 0.5% - 0 10 178 0.5% - 1 0.5% - 0 1 178

Bay SEB right 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - 0 - - 0 0 3

15. Washington Street/Broadway (Route 138)

Washington EB left 262 269 - - 0 - - 0 - - 0 - - 0 17 286 - - 0 - - 0 0 286

Washington EB thru 80 82 - - 0 - - 0 - - 0 - - 0 5 87 - - 0 - - 0 0 87

Washington EB right 10 10 - - 0 - - 0 - - 0 - - 0 1 11 - - 0 - - 0 0 11

Washington WB left 20 21 - - 0 - - 0 - - 0 - - 0 1 22 - - 0 - - 0 0 22

Washington WB thru 104 107 - - 0 - - 0 - - 0 - - 0 7 113 - - 0 - - 0 0 113

Washington WB right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Broadway NB left 7 7 - - 0 - - 0 - - 0 - - 0 0 8 - - 0 - - 0 0 8

Broadway NB thru 456 468 - 1.0% 0 - 1.0% 1 - 1.0% 1 - 1.0% 0 29 497 - 1.0% 0 - 1.0% 0 0 496

Broadway NB right 27 28 - - 0 - - 0 - - 0 - - 0 2 29 - - 0 - - 0 0 29

Broadway SB left 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - 0 - - 0 0 4

Broadway SB thru 316 325 1.0% - 2 1.0% - 2 1.0% - 3 1.0% - 1 20 348 1.0% - 1 1.0% - 1 2 348

Broadway SB right 198 203 - - 0 - - 0 - - 0 - - 0 13 216 - - 0 - - 0 0 216



Project First Light 11/13/2012 Alternative A (Full Build)

A.M. Peak (7:15-8:15) LUIP Phase 1 Remainder 

Yearly Growth Rate: 0.60% 773.06 ksf of warehouse Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ......49

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Water Park

Casino 

Patron, etc. 

Trips

CASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, 

Build

Build - TOTAL

TOTAL 

Project 

Generated 

Trips

BuildCasino/Restaurant/Hotel
Employee 

Trips

LUIP Phase 2

Casino/Restaurant/HotelWater Park

Existing LUIP

Casino/Restaurant/HotelWarehouse +Office Crossroads

LUIP Phase 1 Remainder

EXISTING

Seasonally 

Adjusted 

Counts

Existing 

Counts

CASINO EMPLOYEE TRIPS

No Action 

Trips(to be built by 2022 if no First Light)

No Action 

Trips
(to be replaced by LUIP Phase 2                                 

if no First Light)

(to be built if no First Light;                                         

will replace Existing LUIP)

NO ACTION

Existing LUIP LUIP Phase 2 CrossRoads

(to remain during construction                            

of First Light)

Casino/Restaurant/Hotel

Veh trips out …..51

Veh trips in …...183Veh trips in …...183

Veh trips out …..23

Veh trips in …….62Veh trips in …....83

Veh trips out .....22Veh trips out .....59

Veh trips in …...281 Veh trips in …...103

Veh trips out …..38

Veh trips in ….....0

Veh trips out …...0

16. Washington Street (Route 140)/R Martin Sr Pkwy 

(Route 140)

Driveway EB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - 0 - - 0 0 1

Driveway EB thru 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - 0 - - 0 0 3

Driveway EB right 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - 0 - - 0 0 2

F.R. Martin WB left 96 99 - 2.0% 1 - 2.0% 1 - 2.0% 1 - 2.0% 0 6 106 - 1.0% 0 - 2.0% 0 0 105

F.R. Martin WB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

F.R. Martin WB right 176 181 - - 0 - - 0 - - 0 - - 0 11 192 - - 0 - - 0 0 192

Washington NB left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Washington NB thru 628 645 - - 0 - - 0 - - 0 - - 0 40 685 - - 0 - - 0 0 685

Washington NB right 199 204 2.0% - 4 2.0% - 4 2.0% - 6 2.0% - 2 13 223 1.0% - 1 2.0% - 1 2 221

Washington WB left 109 112 - - 0 - - 0 - - 0 - - 0 7 119 - - 0 - - 0 0 119

Washington WB thru 516 530 - - 0 - - 0 - - 0 - - 0 33 563 - - 0 - - 0 0 563

Washington WB right 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - 0 - - 0 0 2

17. Oak Street/Washington St (Route 140) /Tremont 

Street (Route 140)

Tremont Street EB left 440 452 2.0% - 4 2.0% - 4 2.0% - 6 2.0% - 2 28 486 1.0% - 1 2.0% - 1 2 484

Tremont Street EB thru 106 109 - - 0 - - 0 - - 0 - - 0 7 116 - - 0 - - 0 0 116

Tremont Street EB right 33 34 - - 0 - - 0 - - 0 - - 0 2 36 - - 0 - - 0 0 36

Plaza WB left 32 33 - - 0 - - 0 - - 0 - - 0 2 35 - - 0 - - 0 0 35

Plaza WB thru 128 131 - - 0 - - 0 - - 0 - - 0 8 140 - - 0 - - 0 0 140

Plaza WB right 15 15 - - 0 - - 0 - - 0 - - 0 1 16 - - 0 - - 0 0 16

Oak NB left 58 60 - - 0 - - 0 - - 0 - - 0 4 63 - - 0 - - 0 0 63

Oak NB thru 325 334 - - 0 - - 0 - - 0 - - 0 21 354 - - 0 - - 0 0 354

Oak NB right 60 62 - - 0 - - 0 - - 0 - - 0 4 65 - - 0 - - 0 0 65

Washington SB left 19 20 - - 0 - - 0 - - 0 - - 0 1 21 - - 0 - - 0 0 21

Washington SB thru 177 182 - - 0 - - 0 - - 0 - - 0 11 193 - - 0 - - 0 0 193

Washington SB right 366 376 - 2.0% 1 - 2.0% 1 - 2.0% 1 - 2.0% 0 23 400 - 1.0% 0 - 2.0% 0 0 399

18. Cohannet Street (Route 140)/Weir Street (Route 

138)

Cohannet EB left 163 167 - - 0 - - 0 - - 0 - - 0 10 178 - - 0 - - 0 0 178

Cohannet EB thru 747 767 3.0% - 5 3.0% - 5 3.0% - 8 3.0% - 2 47 822 2.0% - 2 3.0% - 2 4 820

Cohannet EB right 140 144 - - 0 - - 0 - - 0 - - 0 9 153 - - 0 - - 0 0 153

Main WB right 782 803 - 3.0% 1 - 3.0% 2 - 3.0% 2 - 3.0% 1 50 854 - 2.0% 1 - 3.0% 1 2 855

Weir NB thru 330 339 - - 0 - - 0 - - 0 - - 0 21 360 - - 0 - - 0 0 360

Weir NB right 71 73 - - 0 - - 0 - - 0 - - 0 4 77 - - 0 - - 0 0 77

19. Court Street/Broadway (Route 138)/Weir Street

Weir NB left 605 621 - 2.0% 1 - 2.0% 1 - 2.0% 1 - 2.0% 0 38 661 - 1.0% 0 - 2.0% 0 0 660

Weir NB thru 670 688 - 1.0% 0 - 1.0% 1 - 1.0% 1 - 1.0% 0 42 731 - 1.0% 0 - 1.0% 0 0 730

Broadway SB right 319 328 1.0% - 2 1.0% - 2 1.0% - 3 1.0% - 1 20 351 1.0% - 1 1.0% - 1 2 351

20. Court Street - Western Green (44/138)

Post Office EB right 8 8 - - 0 - - 0 - - 0 - - 0 1 9 - - 0 - - 0 0 9

Court WB left 528 542 1.0% 2.0% 3 1.0% 2.0% 3 1.0% 2.0% 4 1.0% 2.0% 1 33 580 1.0% 1.0% 1 1.0% 2.0% 1 2 579

Court WB thru 59 61 - - 0 - - 0 - - 0 - - 0 4 64 - - 0 - - 0 0 64

Court WB right 337 346 - - 0 - - 0 - - 0 - - 0 21 367 - - 0 - - 0 0 367

Court SB thru 264 271 - - 0 - - 0 - - 0 - - 0 17 288 - - 0 - - 0 0 288

Court SB right 7 7 - - 0 - - 0 - - 0 - - 0 0 8 - - 0 - - 0 0 8

21. Cohannet Street (Route 140)- Western Green 

(44/138)/Winthrop Street (44)

Cohannet EB thru 140 144 2.0% - 4 2.0% - 4 2.0% - 6 2.0% - 2 9 159 1.0% - 1 2.0% - 1 2 157

Cohannet EB right 7 7 - - 0 - - 0 - - 0 - - 0 0 8 - - 0 - - 0 0 8

Winthrop NB right 421 432 - - 0 - - 0 - - 0 - - 0 27 459 - - 0 - - 0 0 459

Western Green SB left 489 502 1.0% - 2 1.0% - 2 1.0% - 3 1.0% - 1 31 536 1.0% - 1 1.0% - 1 2 536

Western Green SB thru 230 236 - - 0 - - 0 - - 0 - - 0 15 251 - - 0 - - 0 0 251

Western Green SB right 73 75 - 2.0% 1 - 2.0% 1 - 2.0% 1 - 2.0% 0 5 81 - 1.0% 0 - 2.0% 0 0 80

22. High Street/Winthrop Street (Route 44)

High EB left 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - 0 - - 0 0 5

High EB thru 175 180 - - 0 - - 0 - - 0 - - 0 11 191 - - 0 - - 0 0 191

High EB right 73 75 - - 0 - - 0 - - 0 - - 0 5 80 - - 0 - - 0 0 80

High WB left 79 81 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 5 88 - 3.5% 1 - 4.0% 1 2 89

High WB thru 182 187 - - 0 - - 0 - - 0 - - 0 12 198 - - 0 - - 0 0 198

High WB right 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - 0 - - 0 0 5

Winthrop NB left 167 172 - - 0 - - 0 - - 0 - - 0 11 182 - - 0 - - 0 0 182

Winthrop NB thru 402 413 - - 0 - - 0 - - 0 - - 0 25 438 - - 0 - - 0 0 438

Winthrop NB right 84 86 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 5 103 3.5% - 4 4.0% - 2 6 101

Winthrop SB left 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - 0 - - 0 0 2

Winthrop SB thru 208 214 - - 0 - - 0 - - 0 - - 0 13 227 - - 0 - - 0 0 227

Winthrop SB right 10 10 - - 0 - - 0 - - 0 - - 0 1 11 - - 0 - - 0 0 11

23. Main Street (Route 140/44)/Church Green (Route 

44)/Summer Street (Route 140)

Main EB left 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - 0 - - 0 0 3

Main EB thru 463 476 - - 0 - - 0 - - 0 - - 0 29 505 - - 0 - - 0 0 505

Main EB right 304 312 3.0% - 5 3.0% - 5 3.0% - 8 3.0% - 2 19 339 2.0% - 2 3.0% - 2 4 337

Church Green WB  thru 440 452 - - 0 - - 0 - - 0 - - 0 28 480 - - 0 - - 0 0 480

Church Green WB  right 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - 0 - - 0 0 5

Summer NB left 388 398 - 3.0% 1 - 3.0% 2 - 3.0% 2 - 3.0% 1 25 424 - 2.0% 1 - 3.0% 1 2 425

Summer NB thru 10 10 - - 0 - - 0 - - 0 - - 0 1 11 - - 0 - - 0 0 11

Summer NB right 20 21 - - 0 - - 0 - - 0 - - 0 1 22 - - 0 - - 0 0 22



Project First Light 11/13/2012 Alternative A (Full Build)

A.M. Peak (7:15-8:15) LUIP Phase 1 Remainder 

Yearly Growth Rate: 0.60% 773.06 ksf of warehouse Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ......49

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Water Park

Casino 

Patron, etc. 

Trips

CASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, 

Build

Build - TOTAL

TOTAL 

Project 

Generated 

Trips

BuildCasino/Restaurant/Hotel
Employee 

Trips

LUIP Phase 2

Casino/Restaurant/HotelWater Park

Existing LUIP

Casino/Restaurant/HotelWarehouse +Office Crossroads

LUIP Phase 1 Remainder

EXISTING

Seasonally 

Adjusted 

Counts

Existing 

Counts

CASINO EMPLOYEE TRIPS

No Action 

Trips(to be built by 2022 if no First Light)

No Action 

Trips
(to be replaced by LUIP Phase 2                                 

if no First Light)

(to be built if no First Light;                                         

will replace Existing LUIP)

NO ACTION

Existing LUIP LUIP Phase 2 CrossRoads

(to remain during construction                            

of First Light)

Casino/Restaurant/Hotel

Veh trips out …..51

Veh trips in …...183Veh trips in …...183

Veh trips out …..23

Veh trips in …….62Veh trips in …....83

Veh trips out .....22Veh trips out .....59

Veh trips in …...281 Veh trips in …...103

Veh trips out …..38

Veh trips in ….....0

Veh trips out …...0

24. Summer St (Route 140)County St (Route 

140)/Ingell Street

Summer EB thru 277 284 3.0% - 5 3.0% - 5 3.0% - 8 3.0% - 2 18 310 2.0% - 2 3.0% - 2 4 308

Summer Eb right 32 33 - - 0 - - 0 - - 0 - - 0 2 35 - - 0 - - 0 0 35

Summer WB left 269 276 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 17 295 - 3.5% 1 - 4.0% 1 2 296

Summer WB thru 457 469 - 3.0% 1 - 3.0% 2 - 3.0% 2 - 3.0% 1 29 499 - 2.0% 1 - 3.0% 1 2 500

Ingell NB left 33 34 - - 0 - - 0 - - 0 - - 0 2 36 - - 0 - - 0 0 36

Ingell NB right 314 322 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 20 353 3.5% - 4 4.0% - 2 6 351

25. County St (Route 140)/Johnson St/Trucci's 

Driveway

County EB left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

County EB bear left 22 23 - - 0 - - 0 - - 0 - - 0 1 24 - - 0 - - 0 0 24

County EB thru 541 556 11.0% - 20 11.0% - 20 11.0% - 31 11.0% - 9 34 621 6.0% - 6 11.0% - 7 13 612

County EB right 11 11 - - 0 - - 0 - - 0 - - 0 1 12 - - 0 - - 0 0 12

County WB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - 0 - - 0 0 1

County WB thru 806 828 - 11.0% 5 - 11.0% 6 - 11.0% 6 - 11.0% 2 51 884 - 6.0% 2 - 11.0% 3 5 885

County WB right 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - 0 - - 0 0 4

County WB hard right 6 6 - - 0 - - 0 - - 0 - - 0 0 7 - - 0 - - 0 0 7

Johnson NB left 6 6 - - 0 - - 0 - - 0 - - 0 0 7 - - 0 - - 0 0 7

Johnson NB thru 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - 0 - - 0 0 1

Johnson NB bear right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Johnson NB right 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - 0 - - 0 0 2

Johnson SB hard left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Johnson SB left 8 8 - - 0 - - 0 - - 0 - - 0 1 9 - - 0 - - 0 0 9

Johnson SB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Johnson SB right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Trucci's SWB left 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - 0 - - 0 0 5

Trucci's SWB bear left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - 0 - - 0 0 1

Trucci's SWB bear right 37 38 - - 0 - - 0 - - 0 - - 0 2 40 - - 0 - - 0 0 40

Trucci's SWB right 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - 0 - - 0 0 2

26. Myricks (Route 79)/ Route 140 at Exit 10 NB 

Ramps

Myricks EB left 129 132 - - 0 - - 0 - - 0 - - 0 8 141 - - 0 - - 0 0 141

Myricks EB thru 292 300 - 12.0% 6 - 12.0% 6 - 12.0% 7 - 12.0% 3 18 325 - 6.0% 2 - 12.0% 3 5 326

Myricks WB thru 185 190 - - 0 - - 0 - - 0 - - 0 12 202 - - 0 - - 0 0 202

Myricks WB right 147 151 12.0% - 22 12.0% - 22 12.0% - 34 12.0% - 10 9 194 6.0% - 6 12.0% - 7 13 183

Ramp NB left 36 37 - - 0 - - 0 - - 0 - - 0 2 39 - - 0 - - 0 0 39

Ramp NB right 106 109 - - 0 - - 0 - - 0 - - 0 7 116 - - 0 - - 0 0 116

27. Myricks (Route 79)/ Route 140 at Exit 10 SB 

Ramps

Myricks EB thru 337 346 - - 0 - - 0 - - 0 - - 0 21 367 - - 0 - - 0 0 367

Myricks EB right 37 38 - - 0 - - 0 - - 0 - - 0 2 40 - - 0 - - 0 0 40

Myricks WB left 50 51 - - 0 - - 0 - - 0 - - 0 3 55 - - 0 - - 0 0 55

Myricks WB thru 171 176 - - 0 - - 0 - - 0 - - 0 11 186 - - 0 - - 0 0 186

Ramp SB left 84 86 - 12.0% 6 - 12.0% 6 - 12.0% 7 - 12.0% 3 5 99 - 6.0% 2 - 12.0% 3 5 100

Ramp SB right 38 39 - - 0 - - 0 - - 0 - - 0 2 41 - - 0 - - 0 0 41

28. Middleboro Ave/Old Colony Ave/ Liberty Street

Middleboro EB left 223 223 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 14 239 - 2.0% 1 - 4.0% 1 2 240

Middleboro EB thru 123 123 - - 0 - - 0 - - 0 - - 0 8 131 - - 0 - - 0 0 131

Middleboro EB right 13 13 - - 0 - - 0 - - 0 - - 0 1 14 - - 0 - - 0 0 14

Middleboro WB left 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - 0 - - 0 0 10

Middleboro WB thru 121 121 - - 0 - - 0 - - 0 - - 0 7 128 - - 0 - - 0 0 128

Middleboro WB right 52 52 - - 0 - - 0 - - 0 - - 0 3 55 - - 0 - - 0 0 55

Liberty NB left 21 21 - - 0 - - 0 - - 0 - - 0 1 22 - - 0 - - 0 0 22

Liberty NB thru 127 127 - - 0 - - 0 - - 0 - - 0 8 135 - - 0 - - 0 0 135

Liberty NB right 43 43 - - 0 - - 0 - - 0 - - 0 3 46 - - 0 - - 0 0 46

Old Colony SB left 20 20 - - 0 - - 0 - - 0 - - 0 1 21 - - 0 - - 0 0 21

Old Colony SB thru 53 53 - - 0 - - 0 - - 0 - - 0 3 56 - - 0 - - 0 0 56

Old Colony SB right 147 147 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 9 167 2.0% - 2 4.0% - 2 4 163

29. Middleboro Ave/Pinehill St/Caswell Street

Pinehill EB left 6 6 - - 0 - - 0 - - 0 - - 0 0 6 - - 0 - - 0 0 6

Pinehill EB thru 128 128 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 8 138 - 2.0% 1 - 4.0% 1 2 139

Pinehill EB right 39 39 - 1.0% 0 - 1.0% 1 - 1.0% 1 - 1.0% 0 2 41 - - 0 - 1.0% 0 0 40

Middleboro WB left 25 25 - - 0 - - 0 - - 0 - - 0 2 27 - - 0 - - 0 0 27

Middleboro WB thru 93 93 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 6 110 2.0% - 2 4.0% - 2 4 106

Middleboro WB right 196 196 - - 0 - - 0 - - 0 - - 0 12 208 - - 0 - - 0 0 208

Caswell NB left 59 59 1.0% - 2 1.0% - 2 1.0% - 3 1.0% - 1 4 66 - - 0 1.0% - 1 1 65

Caswell NB thru 199 199 - - 0 - - 0 - - 0 - - 0 12 211 - - 0 - - 0 0 211

Caswell NB right 35 35 - - 0 - - 0 - - 0 - - 0 2 37 - - 0 - - 0 0 37

Middleboro SB left 167 167 - - 0 - - 0 - - 0 - - 0 10 177 - - 0 - - 0 0 177

Middleboro SB thru 133 133 - - 0 - - 0 - - 0 - - 0 8 141 - - 0 - - 0 0 141

Middleboro SB right 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - 0 - - 0 0 2
- -

30.Stevens Street/Pinehill Rd - -

Pinehill WB left 149 149 5.0% - 9 5.0% - 9 5.0% - 14 5.0% - 4 9 172 2.0% - 2 5.0% - 3 5 167

Pinehill WB right 10 10 - - 0 - - 0 - - 0 - - 0 1 11 - - 0 - - 0 0 11

Stevens NB thru 87 87 - 10.0% 5 - 10.0% 5 - 10.0% 6 - 10.0% 2 5 98 - 0.5% 0 - 10.0% 2 2 96

Stevens NB right 153 153 - 5.0% 2 - 5.0% 3 - 5.0% 3 - 5.0% 1 9 164 - 2.0% 1 - 5.0% 1 2 164

Stevens SB left 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - 0 - - 0 0 10

Stevens SB thru 106 106 10.0% - 18 10.0% - 18 10.0% - 28 10.0% - 8 7 141 0.5% - 1 10.0% - 6 7 128
- -



Project First Light 11/13/2012 Alternative A (Full Build)

A.M. Peak (7:15-8:15) LUIP Phase 1 Remainder 
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Water Park
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TOTAL 
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Casino/Restaurant/HotelWater Park
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Casino/Restaurant/HotelWarehouse +Office Crossroads
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Veh trips in …...183Veh trips in …...183
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Veh trips in …...281 Veh trips in …...103

Veh trips out …..38

Veh trips in ….....0

Veh trips out …...0

31.  R Martin Sr Pkwy/Cohannet Street - -

Cohannet EB left 169 169 - - 0 - - 0 - - 0 - - 0 10 179 - - 0 - - 0 0 179

Cohannet EB thru 83 83 - - 0 - - 0 - - 0 - - 0 5 88 - - 0 - - 0 0 88

Cohannet WB thru 85 85 - - 0 - - 0 - - 0 - - 0 5 90 - - 0 - - 0 0 90

Cohannet WB right 23 23 - 2.0% 1 - 2.0% 1 - 2.0% 1 - 2.0% 0 1 25 - 1.0% 0 - 2.0% 0 0 24

R Martin SB left 111 111 2.0% - 4 2.0% - 4 2.0% - 6 2.0% - 2 7 124 1.0% - 1 2.0% - 1 2 122

R Martin SB right 170 170 - - 0 - - 0 - - 0 - - 0 10 180 - - 0 - - 0 0 180
- -

32. Gordon Owen Riverway / Riverway Ext./Williams 

Street - -

Gordon EB left 175 175 - - 0 - - 0 - - 0 - - 0 11 186 - - 0 - - 0 0 186

Gordon EB thru 200 200 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 12 223 0.5% - 1 4.0% - 2 3 218

Gordon EB right 69 69 - - 0 - - 0 - - 0 - - 0 4 73 - - 0 - - 0 0 73

Gordon WB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - 0 - - 0 0 1

Gordon WB thru 264 264 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 16 282 - 0.5% 0 - 4.0% 1 1 282

Gordon WB right 128 128 - - 0 - - 0 - - 0 - - 0 8 136 - - 0 - - 0 0 136

Williams NB left 80 80 - - 0 - - 0 - - 0 - - 0 5 85 - - 0 - - 0 0 85

Williams NB thru 94 94 - - 0 - - 0 - - 0 - - 0 6 100 - - 0 - - 0 0 100

Williams NB right 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - 0 - - 0 0 3

Williams SB left 44 44 - - 0 - - 0 - - 0 - - 0 3 47 - - 0 - - 0 0 47

Williams SB thru 75 75 - - 0 - - 0 - - 0 - - 0 5 80 - - 0 - - 0 0 80

Williams SB right 179 179 - - 0 - - 0 - - 0 - - 0 11 190 - - 0 - - 0 0 190
- -

33. County Street (Route 140) / Riverway Ext. - -

County EB left 64 64 - - 0 - - 0 - - 0 - - 0 4 68 - - 0 - - 0 0 68

County EB thru 356 356 7.0% - 13 7.0% - 13 7.0% - 20 7.0% - 6 22 398 5.5% - 6 7.0% - 4 10 394

County WB thru 542 542 - 7.0% 3 - 7.0% 4 - 7.0% 4 - 7.0% 2 33 578 - 5.5% 2 - 7.0% 2 4 580

County WB right 330 330 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 20 352 - 0.5% 0 - 4.0% 1 1 352

Riverway SB left 419 419 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 26 456 0.5% - 1 4.0% - 2 3 451

Riverway SB right 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - 0 - - 0 0 1
- -

34. Dean Street / Longmeadow Road - -

Dean Street EB left 7 7 - - 0 - - 0 - - 0 - - 0 0 7 - - 0 - - 0 0 7

Dean Street EB thru 734 734 - - 0 - - 0 - - 0 - - 0 45 779 - - 0 - - 0 0 779

Dean Street EB right 239 239 - - 0 - - 0 - - 0 - - 0 15 254 - - 0 - - 0 0 254

Dean Street WB left 157 157 2.0% - 4 2.0% - 4 2.0% - 6 2.0% - 2 10 173 0.5% - 1 2.0% - 1 2 171

Dean Street WB thru 504 504 - - 0 - - 0 - - 0 - - 0 31 535 - - 0 - - 0 0 535

Dean Street WB right 93 93 - - 0 - - 0 - - 0 - - 0 6 99 - - 0 - - 0 0 99

Gordon NB left 132 132 - - 0 - - 0 - - 0 - - 0 8 140 - - 0 - - 0 0 140

Gordon NB thru 332 332 - 2.0% 1 - 2.0% 1 - 2.0% 1 - 2.0% 0 20 353 - - 0 - 2.0% 0 0 352

Gordon NB right 301 301 - 2.0% 1 - 2.0% 1 - 2.0% 1 - 2.0% 0 19 321 - 0.5% 0 - 2.0% 0 0 320

Longmeadow SB left 103 103 - - 0 - - 0 - - 0 - - 0 6 109 - - 0 - - 0 0 109

Longmeadow SB thru 310 310 2.0% - 4 2.0% - 4 2.0% - 6 2.0% - 2 19 335 - - 0 2.0% - 1 1 332

Longmeadow SB right 13 13 - - 0 - - 0 - - 0 - - 0 1 14 - - 0 - - 0 0 14
- -

35. Winthrop Street/Highland Street - -

Winthrop EB left 83 83 - - 0 - - 0 - - 0 - - 0 5 88 - - 0 - - 0 0 88

Winthrop EB thru 461 461 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 28 500 3.5% - 4 4.0% - 2 6 498

Winthrop EB right 36 36 - - 0 - - 0 - - 0 - - 0 2 38 - - 0 - - 0 0 38

Winthrop WB left 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - 0 - - 0 0 10

Winthrop WB thru 265 265 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 16 283 - 3.5% 1 - 4.0% 1 2 284

Winthrop WB right 13 13 - - 0 - - 0 - - 0 - - 0 1 14 - - 0 - - 0 0 14

Highland NB left 54 54 - - 0 - - 0 - - 0 - - 0 3 57 - - 0 - - 0 0 57

Highland NB lthru 137 137 - - 0 - - 0 - - 0 - - 0 8 145 - - 0 - - 0 0 145

Highland NB right 14 14 - - 0 - - 0 - - 0 - - 0 1 15 - - 0 - - 0 0 15

Highland SB left 18 18 - - 0 - - 0 - - 0 - - 0 1 19 - - 0 - - 0 0 19

Highland SB lthru 77 77 - - 0 - - 0 - - 0 - - 0 5 82 - - 0 - - 0 0 82

Highland SB right 67 67 - - 0 - - 0 - - 0 - - 0 4 71 - - 0 - - 0 0 71
- -

36. Stevens Street/Secondary Site Driveway - -

Site Drive EB left 8 - - 0 - 15.0% 8 - 15.0% 9 - 15.0% 3 0 9 - 2.5% 1 - 15.0% 3 4 7

Site Drive EB right - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Stevens NB left - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Stevens NB thru 223 - 15.0% 7 - - 0 - - 0 - - 0 14 244 - - 0 - - 0 0 244

Stevens SB thru 195 15.0% - 27 - - 0 - - 0 - - 0 12 234 - - 0 - - 0 0 234

Stevens SB right 27 - - 0 15.0% - 27 15.0% - 42 15.0% - 12 2 44 2.5% - 3 15.0% - 9 12 26
- -

37. Route 105 / I-495 NB Ramps - -

I-495 Ramp WB left 88 88 3.0% - 5 3.0% - 5 3.0% - 8 3.0% - 2 5 101 5.0% - 5 3.0% - 2 7 102

I-495 Ramp WB right 115 115 - - 0 - - 0 - - 0 - - 0 7 122 - - 0 - - 0 0 122

Route 105 NB thru 519 519 - 9.0% 4 - 9.0% 5 - 9.0% 5 - 9.0% 2 32 555 - 1.0% 0 - 9.0% 2 2 554

Route 105 NB right 119 119 - - 0 - - 0 - - 0 - - 0 7 126 - - 0 - - 0 0 126

Route 105 SB  left 496 496 - - 0 - - 0 - - 0 - - 0 31 527 - - 0 - - 0 0 527

Route 105 SB thru 409 409 9.0% - 16 9.0% - 16 9.0% - 25 9.0% - 7 25 459 1.0% - 1 9.0% - 6 7 448
- -

38. Route 105 / I-495 SB Ramps - -

I-495 Ramp EB left 152 152 - - 0 - - 0 - - 0 - - 0 9 161 - - 0 - - 0 0 161

I-495 Ramp EB right 106 106 - - 0 - - 0 - - 0 - - 0 7 113 - - 0 - - 0 0 113

Route 105 NB left 49 49 - 3.0% 1 - 3.0% 2 - 3.0% 2 - 3.0% 1 3 53 - 5.0% 2 - 3.0% 1 3 55

Route 105 NB thru 486 486 - 9.0% 4 - 9.0% 5 - 9.0% 5 - 9.0% 2 30 520 - 1.0% 0 - 9.0% 2 2 519

Route 105 SB thru 420 420 12.0% - 22 12.0% - 22 12.0% - 34 12.0% - 10 26 480 6.0% - 6 12.0% - 7 13 469

Route 105 SB right 77 77 - - 0 - - 0 - - 0 - - 0 5 82 - - 0 - - 0 0 82
- -
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Yearly Growth Rate: 0.60% 773.06 ksf of warehouse Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ......49

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Water Park

Casino 

Patron, etc. 

Trips

CASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, 

Build

Build - TOTAL

TOTAL 

Project 

Generated 

Trips

BuildCasino/Restaurant/Hotel
Employee 

Trips

LUIP Phase 2

Casino/Restaurant/HotelWater Park

Existing LUIP

Casino/Restaurant/HotelWarehouse +Office Crossroads

LUIP Phase 1 Remainder

EXISTING

Seasonally 

Adjusted 

Counts

Existing 

Counts

CASINO EMPLOYEE TRIPS

No Action 

Trips(to be built by 2022 if no First Light)

No Action 

Trips
(to be replaced by LUIP Phase 2                                 

if no First Light)

(to be built if no First Light;                                         

will replace Existing LUIP)

NO ACTION

Existing LUIP LUIP Phase 2 CrossRoads

(to remain during construction                            

of First Light)

Casino/Restaurant/Hotel

Veh trips out …..51

Veh trips in …...183Veh trips in …...183

Veh trips out …..23

Veh trips in …….62Veh trips in …....83

Veh trips out .....22Veh trips out .....59

Veh trips in …...281 Veh trips in …...103

Veh trips out …..38

Veh trips in ….....0

Veh trips out …...0

39. Route 18 / Route 79 - -

Route 79 EB left 217 217 - - 0 - - 0 - - 0 - - 0 13 230 - - 0 - - 0 0 230

Route 79 EB thru 163 163 - 12.0% 6 - 12.0% 6 - 12.0% 7 - 12.0% 3 10 180 - 6.0% 2 - 12.0% 3 5 181

Route 79 EB right 17 17 - - 0 - - 0 - - 0 - - 0 1 18 - - 0 - - 0 0 18

Route 79 WB left 17 17 - - 0 - - 0 - - 0 - - 0 1 18 - - 0 - - 0 0 18

Route 79 WB thru 143 143 12.0% - 22 12.0% - 22 12.0% - 34 12.0% - 10 9 186 6.0% - 6 12.0% - 7 13 175

Route 79 WB right 77 77 - - 0 - - 0 - - 0 - - 0 5 82 - - 0 - - 0 0 82

Route 18 NB left 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - 0 - - 0 0 10

Route 18 NB thru 392 392 - - 0 - - 0 - - 0 - - 0 24 416 - - 0 - - 0 0 416

Route 18 NB right 34 34 - - 0 - - 0 - - 0 - - 0 2 36 - - 0 - - 0 0 36

Route 18 SB left 45 45 - - 0 - - 0 - - 0 - - 0 3 48 - - 0 - - 0 0 48

Route 18 SB thru 112 112 - - 0 - - 0 - - 0 - - 0 7 119 - - 0 - - 0 0 119

Route 18 SB right 52 52 - - 0 - - 0 - - 0 - - 0 3 55 - - 0 - - 0 0 55
- -

40. Taunton Street / Route 18 - -

Taunton EB left 86 86 - - 0 - - 0 - - 0 - - 0 5 91 - - 0 - - 0 0 91

Taunton EB thru 8 8 - - 0 - - 0 - - 0 - - 0 0 8 - - 0 - - 0 0 8

Taunton EB right 16 16 - - 0 - - 0 - - 0 - - 0 1 17 - - 0 - - 0 0 17

Taunton WB left 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - 0 - - 0 0 4

Taunton WB thru 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - 0 - - 0 0 3

Taunton WB right 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - 0 - - 0 0 2

Route 18 NB left 12 12 - - 0 - - 0 - - 0 - - 0 1 13 - - 0 - - 0 0 13

Route 18 NB thru 607 607 - - 0 - - 0 - - 0 - - 0 37 644 - - 0 - - 0 0 644

Route 18 NB right 28 28 - - 0 - - 0 - - 0 - - 0 2 30 - - 0 - - 0 0 30

Route 18 SB left 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - 0 - - 0 0 5

Route 18 SB thru 235 235 - - 0 - - 0 - - 0 - - 0 14 249 - - 0 - - 0 0 249

Route 18 SB right 37 37 - - 0 - - 0 - - 0 - - 0 2 39 - - 0 - - 0 0 39
- -

41. Route 18 / I-495 NB Ramps - -

I-495 Ramp WB left 68 68 - - 0 - - 0 - - 0 - - 0 4 72 - - 0 - - 0 0 72

I-495 Ramp WB right 210 210 - - 0 - - 0 - - 0 - - 0 13 223 - - 0 - - 0 0 223

Route 18 NB thru 417 417 - - 0 - - 0 - - 0 - - 0 26 443 - - 0 - - 0 0 443

Route 18 NB right 277 277 - - 0 - - 0 - - 0 - - 0 17 294 - - 0 - - 0 0 294

Route 18 SB left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0 0 0

Route 18 SB thru 267 267 - - 0 - - 0 - - 0 - - 0 16 283 - - 0 - - 0 0 283
- -

42. Route 18 / I-495 SB Ramps - -

I-495 Ramp EB left 55 55 - - 0 - - 0 - - 0 - - 0 3 58 - - 0 - - 0 0 58

I-495 Ramp EB right 198 198 - - 0 - - 0 - - 0 - - 0 12 210 - - 0 - - 0 0 210

Route 18 NB left 27 27 - - 0 - - 0 - - 0 - - 0 2 29 - - 0 - - 0 0 29

Route 18 NB thru 639 639 - - 0 - - 0 - - 0 - - 0 39 678 - - 0 - - 0 0 678

Route 18 SB thru 268 268 - - 0 - - 0 - - 0 - - 0 17 285 - - 0 - - 0 0 285

Route 18 SB right 67 67 - - 0 - - 0 - - 0 - - 0 4 71 - - 0 - - 0 0 71

43. Route 18/Route 44/Route 28 (Middleboro Rotary)  

Route 44 EB left 230 230 - - 0 - - 0 - - 0 - - 0 14 244 - - 0 - - 0 0 244

Route 44 EB thru 669 669 - 12.0% 6 - 12.0% 6 - 12.0% 7 - 12.0% 3 41 717 - 6.0% 2 - 12.0% 3 5 718

Route 44 EB bear right 160 160 - - 0 - - 0 - - 0 - - 0 10 170 - - 0 - - 0 0 170

Route 44 EB right 27 27 - - 0 - - 0 - - 0 - - 0 2 29 - - 0 - - 0 0 29

Route 44 WB hard left 28 28 - - 0 - - 0 - - 0 - - 0 2 30 - - 0 - - 0 0 30

Route 44 WB left 29 29 - - 0 - - 0 - - 0 - - 0 2 31 - - 0 - - 0 0 31

Route 44 WB thru 587 587 12.0% - 22 12.0% - 22 12.0% - 34 12.0% - 10 36 657 6.0% - 6 12.0% - 7 13 646

Route 44 WB right 17 17 - - 0 - - 0 - - 0 - - 0 1 18 - - 0 - - 0 0 18

Route 18 NB left 53 53 - - 0 - - 0 - - 0 - - 0 3 56 - - 0 - - 0 0 56

Route 18 NB thru 282 282 - - 0 - - 0 - - 0 - - 0 17 299 - - 0 - - 0 0 299

Route 18 NB right 98 98 - - 0 - - 0 - - 0 - - 0 6 104 - - 0 - - 0 0 104

Route 18 NB hard right 101 101 - - 0 - - 0 - - 0 - - 0 6 107 - - 0 - - 0 0 107

Route 18/28 SB left 42 42 - - 0 - - 0 - - 0 - - 0 3 45 - - 0 - - 0 0 45

Route 18/28 SB bear left 76 76 - - 0 - - 0 - - 0 - - 0 5 81 - - 0 - - 0 0 81

Route 18/28 SB thru 132 132 - - 0 - - 0 - - 0 - - 0 8 140 - - 0 - - 0 0 140

Route 18/28 SB right 392 392 - - 0 - - 0 - - 0 - - 0 24 416 - - 0 - - 0 0 416

Route 28 NWB left 54 54 - - 0 - - 0 - - 0 - - 0 3 57 - - 0 - - 0 0 57

Route 28 NWB bear left 105 105 - - 0 - - 0 - - 0 - - 0 6 111 - - 0 - - 0 0 111

Route 28 NWB bear right 224 224 - - 0 - - 0 - - 0 - - 0 14 238 - - 0 - - 0 0 238

Route 28 NWB right 37 37 - - 0 - - 0 - - 0 - - 0 2 39 - - 0 - - 0 0 39

44. Route 44 / I-495 NB Ramps

Route 44 EB left 64 64 - - 0 - - 0 - - 0 - - 0 4 68 - - 0 - - 0 0 68

Route 44 EB thru 1115 1115 - 12.0% 6 - 12.0% 6 - 12.0% 7 - 12.0% 3 69 1191 - 6.0% 2 - 12.0% 3 5 1192

Route 44 WB thru 459 459 12.0% - 22 12.0% - 22 12.0% - 34 12.0% - 10 28 521 6.0% - 6 12.0% - 7 13 510

Route 44 WB right 589 589 - - 0 - - 0 - - 0 - - 0 36 625 - - 0 - - 0 0 625

I-495 Ramp SB left 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - 0 - - 0 0 2

I-495 Ramp SB right 289 289 - - 0 - - 0 - - 0 - - 0 18 307 - - 0 - - 0 0 307
- -

45. Route 44 / I-495 SB Ramps - -

Route 44 EB thru 611 611 - 12.0% 6 - 12.0% 6 - 12.0% 7 - 12.0% 3 38 656 - 6.0% 2 - 12.0% 3 5 657

Route 44 EB right 157 157 - - 0 - - 0 - - 0 - - 0 10 167 - - 0 - - 0 0 167

Route 44 WB left 6 6 - - 0 - - 0 - - 0 - - 0 0 6 - - 0 - - 0 0 6

Route 44 WB thru 742 742 12.0% - 22 12.0% - 22 12.0% - 34 12.0% - 10 46 822 6.0% - 6 12.0% - 7 13 811

I-495 Ramp NB left 44 44 - - 0 - - 0 - - 0 - - 0 3 47 - - 0 - - 0 0 47

I-495 Ramp NB right 568 568 - - 0 - - 0 - - 0 - - 0 35 603 - - 0 - - 0 0 603
- -



Project First Light 11/13/2012 Alternative A (Full Build)

A.M. Peak (7:15-8:15) LUIP Phase 1 Remainder 

Yearly Growth Rate: 0.60% 773.06 ksf of warehouse Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ......49

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Water Park

Casino 

Patron, etc. 

Trips

CASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, 

Build

Build - TOTAL

TOTAL 

Project 

Generated 

Trips

BuildCasino/Restaurant/Hotel
Employee 

Trips

LUIP Phase 2

Casino/Restaurant/HotelWater Park

Existing LUIP

Casino/Restaurant/HotelWarehouse +Office Crossroads

LUIP Phase 1 Remainder

EXISTING

Seasonally 

Adjusted 

Counts

Existing 

Counts

CASINO EMPLOYEE TRIPS

No Action 

Trips(to be built by 2022 if no First Light)

No Action 

Trips
(to be replaced by LUIP Phase 2                                 

if no First Light)

(to be built if no First Light;                                         

will replace Existing LUIP)

NO ACTION

Existing LUIP LUIP Phase 2 CrossRoads

(to remain during construction                            

of First Light)

Casino/Restaurant/Hotel

Veh trips out …..51

Veh trips in …...183Veh trips in …...183

Veh trips out …..23

Veh trips in …….62Veh trips in …....83

Veh trips out .....22Veh trips out .....59

Veh trips in …...281 Veh trips in …...103

Veh trips out …..38

Veh trips in ….....0

Veh trips out …...0

46. Route 44 / Richmond Street - -

Route 44 EB left 40 40 - - 0 - - 0 - - 0 - - 0 2 42 - - 0 - - 0 0 42

Route 44 EB thru 663 663 - 12.0% 6 - 12.0% 6 - 12.0% 7 - 12.0% 3 41 711 - 6.0% 2 - 12.0% 3 5 712

Route 44 EB right 20 20 - - 0 - - 0 - - 0 - - 0 1 21 - - 0 - - 0 0 21

Route 44 WB left 8 8 - - 0 - - 0 - - 0 - - 0 0 8 - - 0 - - 0 0 8

Route 44 WB thru 707 707 12.0% - 22 12.0% - 22 12.0% - 34 12.0% - 10 44 785 6.0% - 6 12.0% - 7 13 774

Route 44 WB right 15 15 - - 0 - - 0 - - 0 - - 0 1 16 - - 0 - - 0 0 16

Richmond NB left 16 16 - - 0 - - 0 - - 0 - - 0 1 17 - - 0 - - 0 0 17

Richmond NB thru 10 10 - - 0 - - 0 - - 0 - - 0 1 11 - - 0 - - 0 0 11

Richmond NB right 34 34 - - 0 - - 0 - - 0 - - 0 2 36 - - 0 - - 0 0 36

Richmond SB left 8 8 - - 0 - - 0 - - 0 - - 0 0 8 - - 0 - - 0 0 8

Richmond SB thru 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - 0 - - 0 0 1

Richmond SB right 63 63 - - 0 - - 0 - - 0 - - 0 4 67 - - 0 - - 0 0 67
- -

47. Route 44 / Church Street - -

Route 44 EB left 15 15 - - 0 - - 0 - - 0 - - 0 1 16 - - 0 - - 0 0 16

Route 44 EB thru 631 631 - 12.0% 6 - 12.0% 6 - 12.0% 7 - 12.0% 3 39 677 - 6.0% 2 - 12.0% 3 5 678

Route 44 EB right 48 48 - - 0 - - 0 - - 0 - - 0 3 51 - - 0 - - 0 0 51

Route 44 WB left 17 17 - - 0 - - 0 - - 0 - - 0 1 18 - - 0 - - 0 0 18

Route 44 WB thru 701 701 12.0% - 22 12.0% - 22 12.0% - 34 12.0% - 10 43 778 6.0% - 6 12.0% - 7 13 767

Route 44 WB right 27 27 - - 0 - - 0 - - 0 - - 0 2 29 - - 0 - - 0 0 29

Church NB left 92 92 - - 0 - - 0 - - 0 - - 0 6 98 - - 0 - - 0 0 98

Church NB thru 11 11 - - 0 - - 0 - - 0 - - 0 1 12 - - 0 - - 0 0 12

Church NB right 53 53 - - 0 - - 0 - - 0 - - 0 3 56 - - 0 - - 0 0 56

Church SB left 55 55 - - 0 - - 0 - - 0 - - 0 3 58 - - 0 - - 0 0 58

Church SB thru 10 10 - - 0 - - 0 - - 0 - - 0 1 11 - - 0 - - 0 0 11

Church SB right 54 54 - - 0 - - 0 - - 0 - - 0 3 57 - - 0 - - 0 0 57
- -

48. Route 44 / Hill Street - -

Route 44 EB left 16 16 - - 0 - - 0 - - 0 - - 0 1 17 - - 0 - - 0 0 17

Route 44 EB thru 766 766 - 12.0% 6 - 12.0% 6 - 12.0% 7 - 12.0% 3 47 820 - 6.0% 2 - 12.0% 3 5 821

Route 44 EB right 33 33 - - 0 - - 0 - - 0 - - 0 2 35 - - 0 - - 0 0 35

Route 44 WB left 17 17 - - 0 - - 0 - - 0 - - 0 1 18 - - 0 - - 0 0 18

Route 44 WB thru 846 846 12.0% - 22 12.0% - 22 12.0% - 34 12.0% - 10 52 932 6.0% - 6 12.0% - 7 13 921

Route 44 WB right 24 24 - - 0 - - 0 - - 0 - - 0 1 25 - - 0 - - 0 0 25

Hill NB left 18 18 - - 0 - - 0 - - 0 - - 0 1 19 - - 0 - - 0 0 19

Hill NB thru 7 7 - - 0 - - 0 - - 0 - - 0 0 7 - - 0 - - 0 0 7

Hill NB right 16 16 - - 0 - - 0 - - 0 - - 0 1 17 - - 0 - - 0 0 17

Hill SB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - 0 - - 0 0 1

Hill SB thru 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - 0 - - 0 0 3

Hill SB right 21 21 - - 0 - - 0 - - 0 - - 0 1 22 - - 0 - - 0 0 22
- -

49. Route 44 / Orchard Street - -

Route 44 EB left 46 46 - - 0 - - 0 - - 0 - - 0 3 49 - - 0 - - 0 0 49

Route 44 EB thru 1302 1302 - 8.0% 4 - 8.0% 4 - 8.0% 5 - 8.0% 2 80 1387 - 4.0% 2 - 8.0% 2 4 1388

Route 44 EB right 153 153 - - 0 - - 0 - - 0 - - 0 9 162 - - 0 - - 0 0 162

Route 44 WB left 15 15 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 1 27 2.0% - 2 4.0% - 2 4 23

Route 44 WB thru 697 697 8.0% - 15 8.0% - 15 8.0% - 22 8.0% - 7 43 762 4.0% - 4 8.0% - 5 9 756

Route 44 WB right 42 42 - - 0 - - 0 - - 0 - - 0 3 45 - - 0 - - 0 0 45

Orchard NB left 353 353 - - 0 - - 0 - - 0 - - 0 22 375 - - 0 - - 0 0 375

Orchard NB thru 87 87 - - 0 - - 0 - - 0 - - 0 5 92 - - 0 - - 0 0 92

Orchard NB right 27 27 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 2 31 - 2.0% 1 - 4.0% 1 2 32

Orchard SB left 90 90 - - 0 - - 0 - - 0 - - 0 6 96 - - 0 - - 0 0 96

Orchard SB thru 54 54 - - 0 - - 0 - - 0 - - 0 3 57 - - 0 - - 0 0 57

Orchard SB right 118 118 - - 0 - - 0 - - 0 - - 0 7 125 - - 0 - - 0 0 125
- -

50. Route 138 / I-495 NB Ramps - -

I-495 Ramp WB left 104 104 - - 0 - - 0 - - 0 - - 0 6 110 - - 0 - - 0 0 110

I-495 Ramp WB thru 0 0 - 0 - - 0 - - 0 - - 0 0 0 - - 0 - - 0

I-495 Ramp WB right 153 153 - - 0 - - 0 - - 0 - - 0 9 162 - - 0 - - 0 0 162

Route 138 NB left 292 292 - - 0 - - 0 - - 0 - - 0 18 310 - - 0 - - 0 0 310

Route 138 NB thru 1115 1115 - - 0 - - 0 - - 0 - - 0 69 1184 - - 0 - - 0 0 1184

Route 138 SB thru 399 399 - - 0 - - 0 - - 0 - - 0 25 424 - - 0 - - 0 0 424

Route 138 SB right 248 248 - - 0 - - 0 - - 0 - - 0 15 263 - - 0 - - 0 0 263
- -

51. Route 138 / I-495 SB Ramps - -

I-495 Ramp EB left 285 285 - - 0 - - 0 - - 0 - - 0 18 303 - - 0 - - 0 0 303

I-495 Ramp EB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - 0 0

I-495 Ramp EB right 187 187 - - 0 - - 0 - - 0 - - 0 12 199 - - 0 - - 0 0 199

Route 138 NB thru 1122 1122 - - 0 - - 0 - - 0 - - 0 69 1191 - - 0 - - 0 0 1191

Route 138 NB right 267 267 - - 0 - - 0 - - 0 - - 0 16 283 - - 0 - - 0 0 283

Route 138 SB left 69 69 - - 0 - - 0 - - 0 - - 0 4 73 - - 0 - - 0 0 73

Route 138 SB thru 434 434 - - 0 - - 0 - - 0 - - 0 27 461 - - 0 - - 0 0 461
- -

52. Route 104 / Route 24 NB Ramps - -

Route 104 EB thru 431 431 - - 0 - - 0 - - 0 - - 0 27 458 - - 0 - - 0 0 458

Route 104 EB right 167 167 - - 0 - - 0 - - 0 - - 0 10 177 - - 0 - - 0 0 177

Route 104 WB left 359 359 - - 0 - - 0 - - 0 - - 0 22 381 - - 0 - - 0 0 381

Route 104 WB thru 867 867 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 53 931 1.0% - 1 4.0% - 2 3 926

Route 24 Ramp NB left 51 51 - - 0 - - 0 - - 0 - - 0 3 54 - - 0 - - 0 0 54

Route 24 Ramp NB right 553 553 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 34 589 - 1.0% 0 - 4.0% 1 1 589
- -

53. Route 104 / Route 24 SB Ramps - -

Route 104 EB left 37 37 - - 0 - - 0 - - 0 - - 0 2 39 - - 0 - - 0 0 39

Route 104 EB thru 463 463 - - 0 - - 0 - - 0 - - 0 29 492 - - 0 - - 0 0 492

Route 104 WB thru 208 208 - - 0 - - 0 - - 0 - - 0 13 221 - - 0 - - 0 0 221

Route 104 WB right 715 715 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 44 770 1.0% - 1 4.0% - 2 3 765

Route 24 Ramp SB left 135 135 - - 0 - - 0 - - 0 - - 0 8 143 - - 0 - - 0 0 143

Route 24 Ramp SB right 57 57 - - 0 - - 0 - - 0 - - 0 4 61 - - 0 - - 0 0 61
- -



Project First Light 11/13/2012 Alternative A (Full Build)

A.M. Peak (7:15-8:15) LUIP Phase 1 Remainder 

Yearly Growth Rate: 0.60% 773.06 ksf of warehouse Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ......49

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Water Park

Casino 

Patron, etc. 

Trips

CASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, 

Build

Build - TOTAL

TOTAL 

Project 

Generated 

Trips

BuildCasino/Restaurant/Hotel
Employee 

Trips

LUIP Phase 2

Casino/Restaurant/HotelWater Park

Existing LUIP

Casino/Restaurant/HotelWarehouse +Office Crossroads

LUIP Phase 1 Remainder

EXISTING

Seasonally 

Adjusted 

Counts

Existing 

Counts

CASINO EMPLOYEE TRIPS

No Action 

Trips(to be built by 2022 if no First Light)

No Action 

Trips
(to be replaced by LUIP Phase 2                                 

if no First Light)

(to be built if no First Light;                                         

will replace Existing LUIP)

NO ACTION

Existing LUIP LUIP Phase 2 CrossRoads

(to remain during construction                            

of First Light)

Casino/Restaurant/Hotel

Veh trips out …..51

Veh trips in …...183Veh trips in …...183

Veh trips out …..23

Veh trips in …….62Veh trips in …....83

Veh trips out .....22Veh trips out .....59

Veh trips in …...281 Veh trips in …...103

Veh trips out …..38

Veh trips in ….....0

Veh trips out …...0

54. Padelford Street / Route 24 NB Ramps - -

Paddleford EB thru 59 59 - - 0 - - 0 - - 0 - - 0 4 63 - - 0 - - 0 0 63

Paddleford EB right 339 339 1.0% - 2 1.0% - 2 1.0% - 3 1.0% - 1 21 363 1.0% - 1 1.0% - 1 2 363

Paddleford WB left 101 101 - - 0 - - 0 - - 0 - - 0 6 107 - - 0 - - 0 0 107

Paddleford WB thru 88 88 - - 0 - - 0 - - 0 - - 0 5 93 - - 0 - - 0 0 93

Route 24 NB Ramp left 27 27 - - 0 - - 0 - - 0 - - 0 2 29 - - 0 - - 0 0 29

Route 24 NB Ramp right 21 21 - - 0 - - 0 - - 0 - - 0 1 22 - - 0 - - 0 0 22
- -

55. Padelford Street / Route 24 SB Ramps - -

Paddleford EB left 43 43 - - 0 - - 0 - - 0 - - 0 3 46 - - 0 - - 0 0 46

Paddleford EB thru 383 383 1.0% - 2 1.0% - 2 1.0% - 3 1.0% - 1 24 410 1.0% - 1 1.0% - 1 2 410

Paddleford WB thru 77 77 - - 0 - - 0 - - 0 - - 0 5 82 - - 0 - - 0 0 82

Paddleford WB right 38 38 - - 0 - - 0 - - 0 - - 0 2 40 - - 0 - - 0 0 40

Route 24 SB Ramp left 15 15 - - 0 - - 0 - - 0 - - 0 1 16 - - 0 - - 0 0 16

Route 24 SB Ramp right 89 89 - 1.0% 0 - 1.0% 1 - 1.0% 1 - 1.0% 0 5 94 - 1.0% 0 - 1.0% 0 0 93



Project First Light 11/13/2012 Alternative A (Full Build)

P.M. Peak (4:30-5:30)

Yearly Growth Rate: 0.60% Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ....186

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

1. Galleria Mall Driveway North/County 

Road/Overpass Connector

County EB left 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0

County EB thru 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0

County WB thru 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0

County WB right 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0

Overpass SB left 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0

Overpass SB right 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0
- -

2. Galleria Mall Drive South/ County Street - -

Galleria EB left 286 294 - - 0 - - 0 - - 0 - - 0 18 37 312 331 - - - - 0 - - 0 0 312 331

Galleria EB thru 122 125 - - 0 - - 0 - - 0 - - 0 8 16 133 141 - - - - 0 - - 0 0 133 141

Galleria EB right 42 43 - - 0 - - 0 - - 0 - - 0 3 5 46 49 - - - - 0 - - 0 0 46 49

Route 140 Exit Ramp WB right 126 129 65.0% - 40 65.0% - 62 65.0% - 52 65.0% - 18 8 16 167 176 83.5% - 83.5% - 557 65.0% - 155 712 845 854

County NB left 27 28 - - 0 - - 0 - - 0 - - 0 2 4 29 31 - - - - 0 - - 0 0 29 31

County NB thru 64 66 - - 0 - - 0 - - 0 - - 0 4 8 70 74 - - - - 0 - - 0 0 70 74

County SB left 140 144 - 20.0% 37 - 20.0% 45 - 20.0% 58 - 20.0% 17 9 18 203 212 - 14.0% - 14.0% 70 - 20.0% 63 133 295 304

County SB thru 138 142 - - 0 - - 0 - - 0 - - 0 9 18 150 160 - - - - 0 - - 0 0 150 160

County SB right 475 488 - - 0 - - 0 - - 0 - - 0 30 62 518 550 - - - - 0 - - 0 0 518 550
- -

3. Overpass Connector/Route 140 NB Ramps/Stevens 

Street - -

Overpass EB left 61 63 - - 0 - - 0 - - 0 - - 0 4 8 67 71 - - - - 0 - - 0 0 67 71

Overpass EB thru 92 94 - - 0 - - 0 - - 0 - - 0 6 12 100 106 - - - - 0 - - 0 0 100 106

Overpass EB right 7 7 - - 0 - - 0 - - 0 - - 0 0 1 8 8 - - - - 0 - - 0 0 8 8

Route 140 WB left 18 18 - - 0 - - 0 - - 0 - - 0 1 2 20 21 - - - - 0 - - 0 0 20 21

Route 140 WB thru 62 64 - - 0 - - 0 - - 0 - - 0 4 8 68 72 - - - - 0 - - 0 0 68 72

Route 140 WB right 61 63 20.0% - 12 20.0% - 19 20.0% - 16 20.0% - 6 4 8 76 80 14.0% - 14.0% - 93 20.0% - 48 141 207 211

Stevens NB left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 0 0 - - - - 0 - - 0 0 0 0

Stevens NB thru 218 224 65.0% - 40 65.0% - 62 65.0% - 52 65.0% - 18 14 28 268 282 83.5% - 83.5% - 557 65.0% - 155 712 946 960

Stevens NB right 285 293 - - 0 - - 0 - - 0 - - 0 18 37 311 330 - - - - 0 - - 0 0 311 330

Stevens SB left 244 251 - 65.0% 121 - 65.0% 146 - 65.0% 189 - 65.0% 55 15 32 430 446 - 83.5% - 83.5% 421 - 65.0% 205 626 922 938

Stevens SB thru 257 264 - 20.0% 37 - 20.0% 45 - 20.0% 58 - 20.0% 17 16 34 330 347 - 14.0% - 14.0% 70 - 20.0% 63 133 422 439

Stevens SB right 77 79 - - 0 - - 0 - - 0 - - 0 5 10 84 89 - - - - 0 - - 0 0 84 89

- -

4. O'Connell Way/Driveway/Stevens Street - -

O'connell EB left 55 56 - - 0 - - 0 - - 0 - - 0 3 7 60 64 - - - - 0 - - 0 0 60 64

O'connell EB thru 1 1 - - 0 - - 0 - - 0 - - 0 0 0 1 1 - - - - 0 - - 0 0 1 1

O'connell EB right 100 103 - - 0 - 85.0% 191 - 85.0% 247 - 85.0% 71 6 13 165 172 - 97.5% - 97.5% 491 - 85.0% 269 760 749 756

Driveway WB left 100 103 - 85.0% 158 - - 0 - - 0 - - 0 6 13 267 274 - - - - 0 - - 0 0 267 274

Driveway WB thru 1 1 - - 0 - - 0 - - 0 - - 0 0 0 1 1 - - - - 0 - - 0 0 1 1

Driveway WB right 26 27 - 15.0% 28 - - 0 - - 0 - - 0 2 3 56 58 - - - - 0 - - 0 0 56 58

Stevens NB left 67 69 - - 0 85.0% - 82 85.0% - 68 85.0% - 24 4 9 59 64 97.5% - 97.5% - 650 85.0% - 202 852 867 872

Stevens NB thru 246 253 - - 0 - - 0 - - 0 - - 0 16 32 268 285 - - - - 0 - - 0 0 268 285

Stevens NB right 27 28 85.0% - 53 - - 0 - - 0 - - 0 2 4 82 84 - - - - 0 - - 0 0 82 84

Stevens SB left 23 24 15.0% - 9 - - 0 - - 0 - - 0 1 3 34 36 - - - - 0 - - 0 0 34 36

Stevens SB thru 378 388 - - 0 - - 0 - - 0 - - 0 24 49 412 438 - - - - 0 - - 0 0 412 438

Stevens SB right 47 48 - - 0 - - 0 - - 0 - - 0 3 6 51 54 - - - - 0 - - 0 0 51 54
- -

5. Route 24 Northbound Ramps (Exit 12A)/County 

Street (Route 140) - -

Route 24 Exit WB right 237 243 - - 0 - - 0 - - 0 - - 0 15 31 258 274 - - - - 0 - - 0 0 258 274

Route 140 NB thru 769 790 - 17.0% 32 - 17.0% 38 - 17.0% 49 - 17.0% 14 49 100 881 933 - 22.5% - 22.5% 114 - 17.0% 54 168 1014 1066

Route 140 NB right 940 965 - 48.0% 89 - 48.0% 108 - 48.0% 139 - 48.0% 40 60 123 1145 1208 - 61.0% - 61.0% 308 - 48.0% 152 460 1506 1569

Route 140 SB left 206 212 - - 0 - - 0 - - 0 - - 0 13 27 225 238 - - - - 0 - - 0 0 225 238

Route 140 SB thru 1946 1999 52.0% - 32 52.0% - 50 52.0% - 42 52.0% - 15 123 254 2146 2277 67.5% - 67.5% - 450 52.0% - 124 574 2693 2824
- -

6. Route 24 Southbound Ramps (Exit 12B)/County 

Street (Route 140) - -

Route 24 Exit Ramp EB left 234 240 - - 0 - - 0 - - 0 - - 0 15 31 255 271 - - - - 0 - - 0 0 255 271

Route 24 Exit Ramp EB right 1168 1200 48.0% - 30 48.0% - 46 48.0% - 38 48.0% - 13 74 152 1295 1374 61.0% - 61.0% - 407 48.0% - 114 521 1791 1870

Route 140 NB left 193 198 - 13.0% 24 - 13.0% 29 - 13.0% 38 - 13.0% 11 12 25 243 256 - 16.0% - 16.0% 80 - 13.0% 41 121 337 350

Route 140 NB thru 810 832 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 51 106 893 948 - 6.5% - 6.5% 33 - 4.0% 13 46 930 985

Route 140 SB thru 984 1011 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 62 128 1074 1140 6.5% - 6.5% - 43 4.0% - 10 53 1125 1191

Route 140 SB right 352 362 - - 0 - - 0 - - 0 - - 0 22 46 384 407 - - - - 0 - - 0 0 384 407
- -

7. Middleboro Avenue/Stevens Street - -

Middleboro EB thru 329 338 - - 0 - - 0 - - 0 - - 0 21 359 - - - - 0 - - 0 0 359

Middleboro EB right 108 111 10.0% - 6 10.0% - 10 10.0% - 8 10.0% - 3 7 122 0.5% - 0.5% - 3 10.0% - 24 27 144

Middleboro WB left 13 13 - - 0 - - 0 - - 0 - - 0 1 14 - - - - 0 - - 0 0 14

Middleboro WB thru 358 368 - - 0 - - 0 - - 0 - - 0 23 390 - - - - 0 - - 0 0 390

Stevens NB left 144 148 - 10.0% 19 - 10.0% 23 - 10.0% 29 - 10.0% 8 9 182 - 0.5% - 0.5% 3 - 10.0% 32 35 196

Stevens NB right 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - - - 0 - - 0 0 10
- -

8. Hart Street/Middleboro Avenue/Poole Street/Bristol 

Plymouth HS Driveway - -

Hart EB left 57 59 - - 0 - - 0 - - 0 - - 0 4 62 - - - - 0 - - 0 0 62

Hart EB thru 262 269 8.0% - 5 8.0% - 8 8.0% - 6 8.0% - 2 17 289 - - - - 0 8.0% - 19 19 304

Hart EB right 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - - - 0 - - 0 0 5

Middleboro WB left 15 15 - - 0 - - 0 - - 0 - - 0 1 16 - - - - 0 - - 0 0 16

Middleboro WB thru 357 367 - 8.0% 15 - 8.0% 18 - 8.0% 23 - 8.0% 7 23 409 - - - - 0 - 8.0% 25 25 418

Middleboro WB right 139 143 - 2.0% 4 - 2.0% 5 - 2.0% 6 - 2.0% 2 9 157 - 0.5% - 0.5% 3 - 2.0% 6 9 162

Bristol NB left 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - - - 0 - - 0 0 5

Bristol NB thru 14 14 - - 0 - - 0 - - 0 - - 0 1 15 - - - - 0 - - 0 0 15

Bristol NB right 14 14 - - 0 - - 0 - - 0 - - 0 1 15 - - - - 0 - - 0 0 15

Poole SB left 184 189 2.0% - 1 2.0% - 2 2.0% - 2 2.0% - 1 12 202 0.5% - 0.5% - 3 2.0% - 5 8 209

Poole SB thru 14 14 - - 0 - - 0 - - 0 - - 0 1 15 - - - - 0 - - 0 0 15

Poole SB right 52 53 - - 0 - - 0 - - 0 - - 0 3 57 - - - - 0 - - 0 0 57
- -

Veh trips in ……238
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9. Mozzone Blvd/Coutny Street (Route 140) - -

Mozzone EB left 57 59 - - 0 - - 0 - - 0 - - 0 4 62 - - - - 0 - - 0 0 62

Mozzone EB right 159 163 - - 0 - - 0 - - 0 - - 0 10 173 - - - - 0 - - 0 0 173

Route 140 NB left 168 173 - - 0 - - 0 - - 0 - - 0 11 183 - - - - 0 - - 0 0 183

Route 140 NB thru 802 824 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 51 884 - 6.5% - 6.5% 33 - 4.0% 13 46 921

Route 140 SB thru 1137 1168 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 72 1241 6.5% - 6.5% - 43 4.0% - 10 53 1292

Route 140 SB right 95 98 - - 0 - - 0 - - 0 - - 0 6 104 - - - - 0 - - 0 0 104
- -

10. Bristol Plymouth HS Driveway/Hess 

Driveway/County Street (Route 140) - -

Hess EB left 17 17 - - 0 - - 0 - - 0 - - 0 1 19 - - - - 0 - - 0 0 19

Hess EB thru 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3

Hess EB right 86 88 - - 0 - - 0 - - 0 - - 0 5 94 - - - - 0 - - 0 0 94

Bristol WB left 16 16 - - 0 - - 0 - - 0 - - 0 1 17 - - - - 0 - - 0 0 17

Bristol WB thru 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2

Bristol WB right 21 22 - - 0 - - 0 - - 0 - - 0 1 23 - - - - 0 - - 0 0 23

Route 140 NB left 43 44 - - 0 - - 0 - - 0 - - 0 3 47 - - - - 0 - - 0 0 47

Route 140 NB thru 801 823 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 51 883 - 6.5% - 6.5% 33 - 4.0% 13 46 920

Route 140 NB right 28 29 - - 0 - - 0 - - 0 - - 0 2 31 - - - - 0 - - 0 0 31

Route 140 SB left 14 14 - - 0 - - 0 - - 0 - - 0 1 15 - - - - 0 - - 0 0 15

Route 140 SB thru 1141 1172 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 72 1245 6.5% - 6.5% - 43 4.0% - 10 53 1296

Route 140 SB right 70 72 - - 0 - - 0 - - 0 - - 0 4 76 - - - - 0 - - 0 0 76
- -

11. Erika Dr/County Street (Route 140) - -

Erika EB left 250 257 - - 0 - - 0 - - 0 - - 0 16 273 - - - - 0 - - 0 0 273

Erika EB thru 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2

Erika EB right 213 219 - - 0 - - 0 - - 0 - - 0 13 232 - - - - 0 - - 0 0 232

Driveway WB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Driveway WB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Driveway WB right 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Route 140 NB left 202 207 - - 0 - - 0 - - 0 - - 0 13 220 - - - - 0 - - 0 0 220

Route 140 NB thru 669 687 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 42 739 - 6.5% - 6.5% 33 - 4.0% 13 46 776

Route 140 NB right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Route 140 SB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Route 140 SB thru 999 1026 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 63 1090 6.5% - 6.5% - 43 4.0% - 10 53 1141

Route 140 SB right 241 248 - - 0 - - 0 - - 0 - - 0 15 263 - - - - 0 - - 0 0 263
- -

12. Hart Street/County Street (Route 140) - -

Hart EB left 65 67 - - 0 - - 0 - - 0 - - 0 4 71 - - - - 0 - - 0 0 71

Hart EB thru 144 148 - - 0 - - 0 - - 0 - - 0 9 157 - - - - 0 - - 0 0 157

Hart EB right 295 303 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 19 323 0.5% - 0.5% - 3 1.0% - 2 5 327

Hart WB left 111 114 - - 0 - - 0 - - 0 - - 0 7 121 - - - - 0 - - 0 0 121

Hart WB thru 138 142 - - 0 - - 0 - - 0 - - 0 9 150 - - - - 0 - - 0 0 150

Hart WB right 183 188 - 8.0% 15 - 8.0% 18 - 8.0% 23 - 8.0% 7 12 220 - - - - 0 - 8.0% 25 25 229

Route 140 NB left 229 235 - 1.0% 2 - 1.0% 2 - 1.0% 3 - 1.0% 1 14 253 - 0.5% - 0.5% 3 - 1.0% 3 6 257

Route 140 NB thru 550 565 - 3.0% 6 - 3.0% 7 - 3.0% 9 - 3.0% 3 35 608 - 6.0% - 6.0% 30 - 3.0% 9 39 641

Route 140 NB right 115 118 - - 0 - - 0 - - 0 - - 0 7 125 - - - - 0 - - 0 0 125

Route 140 SB left 117 120 8.0% - 5 8.0% - 8 8.0% - 6 8.0% - 2 7 131 - - - - 0 8.0% - 19 19 146

Route 140 SB thru 818 840 3.0% - 2 3.0% - 3 3.0% - 2 3.0% - 1 52 893 6.0% - 6.0% - 40 3.0% - 7 47 939

Route 140 SB right 19 20 - - 0 - - 0 - - 0 - - 0 1 21 - - - - 0 - - 0 0 21
- -

13. Galleria Mall Drive South/Galleria Mall Drive - -

Mall Drive South WB left 260 267 - - 0 - - 0 - - 0 - - 0 16 283 - - - - 0 - - 0 0 283

Mall Dirve South WB right 242 249 - - 0 - - 0 - - 0 - - 0 15 264 - - - - 0 - - 0 0 264

Mall Drive NB thru 17 17 - - 0 - - 0 - - 0 - - 0 1 19 - - - - 0 - - 0 0 19

Mall Drive NB right 309 317 - - 0 - - 0 - - 0 - - 0 20 337 - - - - 0 - - 0 0 337

Mall Drive SB left 141 145 - - 0 - - 0 - - 0 - - 0 9 154 - - - - 0 - - 0 0 154

Mall Drive SB thru 26 27 - - 0 - - 0 - - 0 - - 0 2 28 - - - - 0 - - 0 0 28
- -

14. Exeter Street/Bay Street/Broadway (Route 138) - -

Exeter EB hard left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Exeter EB left 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - - - 0 - - 0 0 10

Exeter EB right 6 6 - - 0 - - 0 - - 0 - - 0 0 7 - - - - 0 - - 0 0 7

Broadway NB left 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - - - 0 - - 0 0 5

Boradway NB bear left 241 248 - 0.5% 1 - 0.5% 1 - 0.5% 1 - 0.5% 0 15 264 - 0.5% - 0.5% 3 - 0.5% 2 5 268

Boradway NB thru 507 521 - 0.5% 1 - 0.5% 1 - 0.5% 1 - 0.5% 0 32 554 - 0.5% - 0.5% 3 - 0.5% 2 5 558

Broadway SB thru 641 658 0.5% - 0 0.5% - 0 0.5% - 0 0.5% - 0 41 699 0.5% - 0.5% - 3 0.5% - 1 4 703

Broadway SB right 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - - - 0 - - 0 0 4

Broadway SB hard right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Bay SEB hard left 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - - - 0 - - 0 0 4

Bay SEB bear right 258 265 0.5% - 0 0.5% - 0 0.5% - 0 0.5% - 0 16 281 0.5% - 0.5% - 3 0.5% - 1 4 285

Bay SEB right 7 7 - - 0 - - 0 - - 0 - - 0 0 8 - - - - 0 - - 0 0 8
- -

15. Washington Street/Broadway (Route 138) - -

Washington EB left 256 263 - - 0 - - 0 - - 0 - - 0 16 279 - - - - 0 - - 0 0 279

Washington EB thru 161 165 - - 0 - - 0 - - 0 - - 0 10 176 - - - - 0 - - 0 0 176

Washington EB right 6 6 - - 0 - - 0 - - 0 - - 0 0 7 - - - - 0 - - 0 0 7

Washington WB left 38 39 - - 0 - - 0 - - 0 - - 0 2 41 - - - - 0 - - 0 0 41

Washington WB thru 150 154 - - 0 - - 0 - - 0 - - 0 9 164 - - - - 0 - - 0 0 164

Washington WB right 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Broadway NB left 12 12 - - 0 - - 0 - - 0 - - 0 1 13 - - - - 0 - - 0 0 13

Broadway NB thru 466 479 - 1.0% 2 - 1.0% 2 - 1.0% 3 - 1.0% 1 30 511 - 1.0% - 1.0% 5 - 1.0% 3 8 517

Broadway NB right 45 46 - - 0 - - 0 - - 0 - - 0 3 49 - - - - 0 - - 0 0 49

Broadway SB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Broadway SB thru 486 499 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 31 531 1.0% - 1.0% - 7 1.0% - 2 9 539

Broadway SB right 357 367 - - 0 - - 0 - - 0 - - 0 23 389 - - - - 0 - - 0 0 389
- -
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16. Washington Street (Route 140)/R Martin Sr Pkwy 

(Route 140) - -

Driveway EB left 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2

Driveway EB thru 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Driveway EB right 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3

F.R. Martin WB left 87 89 - 2.0% 4 - 2.0% 5 - 2.0% 6 - 2.0% 2 6 100 - 1.0% - 1.0% 5 - 2.0% 6 11 107

F.R. Martin WB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

F.R. Martin WB right 165 169 - - 0 - - 0 - - 0 - - 0 10 180 - - - - 0 - - 0 0 180

Washington NB left 6 6 - - 0 - - 0 - - 0 - - 0 0 7 - - - - 0 - - 0 0 7

Washington NB thru 529 543 - - 0 - - 0 - - 0 - - 0 33 577 - - - - 0 - - 0 0 577

Washington NB right 312 320 2.0% - 1 2.0% - 2 2.0% - 2 2.0% - 1 20 341 1.0% - 1.0% - 7 2.0% - 5 12 352

Washington WB left 295 303 - - 0 - - 0 - - 0 - - 0 19 322 - - - - 0 - - 0 0 322

Washington WB thru 825 847 - - 0 - - 0 - - 0 - - 0 52 900 - - - - 0 - - 0 0 900

Washington WB right 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2
- -

17. Oak Street/Washington St (Route 140) /Tremont 

Street (Route 140) - -

Tremont Street EB left 467 480 2.0% - 1 2.0% - 2 2.0% - 2 2.0% - 1 30 510 1.0% - 1.0% - 7 2.0% - 5 12 521

Tremont Street EB thru 125 128 - - 0 - - 0 - - 0 - - 0 8 136 - - - - 0 - - 0 0 136

Tremont Street EB right 108 111 - - 0 - - 0 - - 0 - - 0 7 118 - - - - 0 - - 0 0 118

Plaza WB left 37 38 - - 0 - - 0 - - 0 - - 0 2 40 - - - - 0 - - 0 0 40

Plaza WB thru 150 154 - - 0 - - 0 - - 0 - - 0 9 164 - - - - 0 - - 0 0 164

Plaza WB right 29 30 - - 0 - - 0 - - 0 - - 0 2 32 - - - - 0 - - 0 0 32

Oak NB left 68 70 - - 0 - - 0 - - 0 - - 0 4 74 - - - - 0 - - 0 0 74

Oak NB thru 309 317 - - 0 - - 0 - - 0 - - 0 20 337 - - - - 0 - - 0 0 337

Oak NB right 46 47 - - 0 - - 0 - - 0 - - 0 3 50 - - - - 0 - - 0 0 50

Washington SB left 22 23 - - 0 - - 0 - - 0 - - 0 1 24 - - - - 0 - - 0 0 24

Washington SB thru 331 340 - - 0 - - 0 - - 0 - - 0 21 361 - - - - 0 - - 0 0 361

Washington SB right 506 520 - 2.0% 4 - 2.0% 5 - 2.0% 6 - 2.0% 2 32 557 - 1.0% - 1.0% 5 - 2.0% 6 11 564
- -

18. Cohannet Street (Route 140)/Weir Street (Route 

138) - -

Cohannet EB left 185 190 - - 0 - - 0 - - 0 - - 0 12 202 - - - - 0 - - 0 0 202

Cohannet EB thru 687 706 3.0% - 2 3.0% - 3 3.0% - 2 3.0% - 1 43 750 2.0% - 2.0% - 13 3.0% - 7 20 769

Cohannet EB right 429 441 - - 0 - - 0 - - 0 - - 0 27 468 - - - - 0 - - 0 0 468

Main WB right 1006 1033 - 3.0% 6 - 3.0% 7 - 3.0% 9 - 3.0% 3 64 1105 - 2.0% - 2.0% 10 - 3.0% 9 19 1118

Weir NB thru 268 275 - - 0 - - 0 - - 0 - - 0 17 292 - - - - 0 - - 0 0 292

Weir NB right 97 100 - - 0 - - 0 - - 0 - - 0 6 106 - - - - 0 - - 0 0 106
- -

19. Court Street/Broadway (Route 138)/Weir Street - -

Weir NB left 903 927 - 2.0% 4 - 2.0% 5 - 2.0% 6 - 2.0% 2 57 990 - 1.0% - 1.0% 5 - 2.0% 6 11 997

Weir NB thru 556 571 - 1.0% 2 - 1.0% 2 - 1.0% 3 - 1.0% 1 35 609 - 1.0% - 1.0% 5 - 1.0% 3 8 615

Broadway SB right 516 530 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 33 564 1.0% - 1.0% - 7 1.0% - 2 9 572
- -

20. Court Street - Western Green (44/138) - -

Post Office EB right 34 35 - - 0 - - 0 - - 0 - - 0 2 37 - - - - 0 - - 0 0 37

Court WB left 825 847 1.0% 2.0% 4 1.0% 2.0% 5 1.0% 2.0% 7 1.0% 2.0% 2 52 906 1.0% 1.0% 1.0% 1.0% 12 1.0% 2.0% 9 21 922

Court WB thru 206 212 - - 0 - - 0 - - 0 - - 0 13 225 - - - - 0 - - 0 0 225

Court WB right 388 398 - - 0 - - 0 - - 0 - - 0 25 423 - - - - 0 - - 0 0 423

Court SB thru 262 269 - - 0 - - 0 - - 0 - - 0 17 286 - - - - 0 - - 0 0 286

Court SB right 23 24 - - 0 - - 0 - - 0 - - 0 1 25 - - - - 0 - - 0 0 25
- -

21. Cohannet Street (Route 140)- Western Green 

(44/138)/Winthrop Street (44) - -

Cohannet EB thru 233 239 2.0% - 1 2.0% - 2 2.0% - 2 2.0% - 1 15 255 1.0% - 1.0% - 7 2.0% - 5 12 266

Cohannet EB right 167 172 - - 0 - - 0 - - 0 - - 0 11 182 - - - - 0 - - 0 0 182

Winthrop NB right 228 234 - - 0 - - 0 - - 0 - - 0 14 249 - - - - 0 - - 0 0 249

Western Green SB left 740 760 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 47 808 1.0% - 1.0% - 7 1.0% - 2 9 816

Western Green SB thru 378 388 - - 0 - - 0 - - 0 - - 0 24 412 - - - - 0 - - 0 0 412

Western Green SB right 3 3 - 2.0% 4 - 2.0% 5 - 2.0% 6 - 2.0% 2 0 8 - 1.0% - 1.0% 5 - 2.0% 6 11 15
- -

22. High Street/Winthrop Street (Route 44) - -

High EB left 14 14 - - 0 - - 0 - - 0 - - 0 1 15 - - - - 0 - - 0 0 15

High EB thru 301 309 - - 0 - - 0 - - 0 - - 0 19 328 - - - - 0 - - 0 0 328

High EB right 228 234 - - 0 - - 0 - - 0 - - 0 14 249 - - - - 0 - - 0 0 249

High WB left 148 152 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 9 171 - 3.5% - 3.5% 18 - 4.0% 13 31 193

High WB thru 199 204 - - 0 - - 0 - - 0 - - 0 13 217 - - - - 0 - - 0 0 217

High WB right 12 12 - - 0 - - 0 - - 0 - - 0 1 13 - - - - 0 - - 0 0 13

Winthrop NB left 149 153 - - 0 - - 0 - - 0 - - 0 9 162 - - - - 0 - - 0 0 162

Winthrop NB thru 286 294 - - 0 - - 0 - - 0 - - 0 18 312 - - - - 0 - - 0 0 312

Winthrop NB right 91 93 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 6 100 3.5% - 3.5% - 23 4.0% - 10 33 131

Winthrop SB left 6 6 - - 0 - - 0 - - 0 - - 0 0 7 - - - - 0 - - 0 0 7

Winthrop SB thru 413 424 - - 0 - - 0 - - 0 - - 0 26 450 - - - - 0 - - 0 0 450

Winthrop SB right 92 94 - - 0 - - 0 - - 0 - - 0 6 100 - - - - 0 - - 0 0 100
- -

23. Main Street (Route 140/44)/Church Green (Route 

44)/Summer Street (Route 140) - -

Main EB left 10 10 - - 0 - - 0 - - 0 - - 0 1 11 - - - - 0 - - 0 0 11

Main EB thru 453 465 - - 0 - - 0 - - 0 - - 0 29 494 - - - - 0 - - 0 0 494

Main EB right 320 329 3.0% - 2 3.0% - 3 3.0% - 2 3.0% - 1 20 350 2.0% - 2.0% - 13 3.0% - 7 20 369

Church Green WB  thru 571 586 - - 0 - - 0 - - 0 - - 0 36 623 - - - - 0 - - 0 0 623

Church Green WB  right 18 18 - - 0 - - 0 - - 0 - - 0 1 20 - - - - 0 - - 0 0 20

Summer NB left 318 327 - 3.0% 6 - 3.0% 7 - 3.0% 9 - 3.0% 3 20 355 - 2.0% - 2.0% 10 - 3.0% 9 19 368

Summer NB thru 21 22 - - 0 - - 0 - - 0 - - 0 1 23 - - - - 0 - - 0 0 23

Summer NB right 22 23 - - 0 - - 0 - - 0 - - 0 1 24 - - - - 0 - - 0 0 24
- -



Project First Light 11/13/2012 Alternative A (Full Build)

P.M. Peak (4:30-5:30)

Yearly Growth Rate: 0.60% Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ....186

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Veh trips in ……238

Veh trips out …..316
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Water Park Casino/Restaurant/Hotel
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Warehouse +Office Crossroads Casino/Restaurant/Hotel
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Adjusted 
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LUIP Phase 1 Remainder Existing LUIP LUIP Phase 2

(to be built by 2022 if no First Light)
(to be replaced by LUIP Phase 2                       

if no First Light)
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will replace Existing LUIP)

EXISTING NO ACTION CASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, CASINO EMPLOYEE TRIPS Build - TOTAL

Casino/Restaurant/Hotel
Employee 
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Project 
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Build Build(to remain during construction                       

of First Light

Casino 

Patron, etc. 

Trips

CrossRoads
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Trips

No Action 

Trips
Casino/Restaurant/Hotel Water Park

LUIP Phase 1 Remainder 

773.06 ksf of warehouse

24. Summer St (Route 140)County St (Route 

140)/Ingell Street - -

Summer EB thru 391 402 3.0% - 2 3.0% - 3 3.0% - 2 3.0% - 1 25 427 2.0% - 2.0% - 13 3.0% - 7 20 446

Summer Eb right 40 41 - - 0 - - 0 - - 0 - - 0 3 44 - - - - 0 - - 0 0 44

Summer WB left 332 341 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 21 372 - 3.5% - 3.5% 18 - 4.0% 13 31 394

Summer WB thru 355 365 - 3.0% 6 - 3.0% 7 - 3.0% 9 - 3.0% 3 22 395 - 2.0% - 2.0% 10 - 3.0% 9 19 408

Ingell NB left 34 35 - - 0 - - 0 - - 0 - - 0 2 37 - - - - 0 - - 0 0 37

Ingell NB right 333 342 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 21 364 3.5% - 3.5% - 23 4.0% - 10 33 395
- -

25. County St (Route 140)/Johnson St/Trucci's 

Driveway - -

County EB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

County EB bear left 46 47 - - 0 - - 0 - - 0 - - 0 3 50 - - - - 0 - - 0 0 50

County EB thru 820 842 11.0% - 7 11.0% - 11 11.0% - 9 11.0% - 3 52 899 6.0% - 6.0% - 40 11.0% - 26 66 959

County EB right 39 40 - - 0 - - 0 - - 0 - - 0 2 43 - - - - 0 - - 0 0 43

County WB left 7 7 - - 0 - - 0 - - 0 - - 0 0 8 - - - - 0 - - 0 0 8

County WB thru 726 746 - 11.0% 20 - 11.0% 25 - 11.0% 32 - 11.0% 9 46 819 - 6.0% - 6.0% 30 - 11.0% 35 65 861

County WB right 8 8 - - 0 - - 0 - - 0 - - 0 1 9 - - - - 0 - - 0 0 9

County WB hard right 7 7 - - 0 - - 0 - - 0 - - 0 0 8 - - - - 0 - - 0 0 8

Johnson NB left 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - - - 0 - - 0 0 4

Johnson NB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Johnson NB bear right 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Johnson NB right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Johnson SB hard left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Johnson SB left 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3

Johnson SB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Johnson SB right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Trucci's SWB left 12 12 - - 0 - - 0 - - 0 - - 0 1 13 - - - - 0 - - 0 0 13

Trucci's SWB bear left 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - - - 0 - - 0 0 10

Trucci's SWB bear right 67 69 - - 0 - - 0 - - 0 - - 0 4 73 - - - - 0 - - 0 0 73

Trucci's SWB right 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3
- -

26. Myricks (Route 79)/ Route 140 at Exit 10 NB 

Ramps - -

Myricks EB left 107 110 - - 0 - - 0 - - 0 - - 0 7 117 - - - - 0 - - 0 0 117

Myricks EB thru 329 338 - 12.0% 22 - 12.0% 27 - 12.0% 35 - 12.0% 10 21 389 - 6.0% - 6.0% 30 - 12.0% 38 68 432

Myricks WB thru 359 369 - - 0 - - 0 - - 0 - - 0 23 391 - - - - 0 - - 0 0 391

Myricks WB right 183 188 12.0% - 7 12.0% - 12 12.0% - 10 12.0% - 3 12 205 6.0% - 6.0% - 40 12.0% - 29 69 267

Ramp NB left 38 39 - - 0 - - 0 - - 0 - - 0 2 41 - - - - 0 - - 0 0 41

Ramp NB right 63 65 - - 0 - - 0 - - 0 - - 0 4 69 - - - - 0 - - 0 0 69
- -

27. Myricks (Route 79)/ Route 140 at Exit 10 SB 

Ramps - -

Myricks EB thru 273 280 - - 0 - - 0 - - 0 - - 0 17 298 - - - - 0 - - 0 0 298

Myricks EB right 49 50 - - 0 - - 0 - - 0 - - 0 3 53 - - - - 0 - - 0 0 53

Myricks WB left 101 104 - - 0 - - 0 - - 0 - - 0 6 110 - - - - 0 - - 0 0 110

Myricks WB thru 296 304 - - 0 - - 0 - - 0 - - 0 19 323 - - - - 0 - - 0 0 323

Ramp SB left 163 167 - 12.0% 22 - 12.0% 27 - 12.0% 35 - 12.0% 10 10 208 - 6.0% - 6.0% 30 - 12.0% 38 68 251

Ramp SB right 115 118 - - 0 - - 0 - - 0 - - 0 7 125 - - - - 0 - - 0 0 125
- -

28. Middleboro Ave/Old Colony Ave/ Liberty Street - -

Middleboro EB left 177 177 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 11 198 - 2.0% - 2.0% 10 - 4.0% 13 23 212

Middleboro EB thru 141 141 - - 0 - - 0 - - 0 - - 0 9 150 - - - - 0 - - 0 0 150

Middleboro EB right 27 27 - - 0 - - 0 - - 0 - - 0 2 29 - - - - 0 - - 0 0 29

Middleboro WB left 22 22 - - 0 - - 0 - - 0 - - 0 1 23 - - - - 0 - - 0 0 23

Middleboro WB thru 181 181 - - 0 - - 0 - - 0 - - 0 11 192 - - - - 0 - - 0 0 192

Middleboro WB right 50 50 - - 0 - - 0 - - 0 - - 0 3 53 - - - - 0 - - 0 0 53

Liberty NB left 15 15 - - 0 - - 0 - - 0 - - 0 1 16 - - - - 0 - - 0 0 16

Liberty NB thru 77 77 - - 0 - - 0 - - 0 - - 0 5 82 - - - - 0 - - 0 0 82

Liberty NB right 22 22 - - 0 - - 0 - - 0 - - 0 1 23 - - - - 0 - - 0 0 23

Old Colony SB left 80 80 - - 0 - - 0 - - 0 - - 0 5 85 - - - - 0 - - 0 0 85

Old Colony SB thru 138 138 - - 0 - - 0 - - 0 - - 0 9 147 - - - - 0 - - 0 0 147

Old Colony SB right 335 335 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 21 357 2.0% - 2.0% - 13 4.0% - 10 23 378
- -

29. Middleboro Ave/Pinehill St/Caswell Street - -

Pinehill EB left 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - - - 0 - - 0 0 10

Pinehill EB thru 140 140 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 9 159 - 2.0% - 2.0% 10 - 4.0% 13 23 173

Pinehill EB right 45 45 - 1.0% 2 - 1.0% 2 - 1.0% 3 - 1.0% 1 3 51 - - - - 0 - 1.0% 3 3 52

Middleboro WB left 42 42 - - 0 - - 0 - - 0 - - 0 3 45 - - - - 0 - - 0 0 45

Middleboro WB thru 201 201 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 12 214 2.0% - 2.0% - 13 4.0% - 10 23 235

Middleboro WB right 274 274 - - 0 - - 0 - - 0 - - 0 17 291 - - - - 0 - - 0 0 291

Caswell NB left 36 36 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 2 39 - - - - 0 1.0% - 2 2 40

Caswell NB thru 98 98 - - 0 - - 0 - - 0 - - 0 6 104 - - - - 0 - - 0 0 104

Caswell NB right 21 21 - - 0 - - 0 - - 0 - - 0 1 22 - - - - 0 - - 0 0 22

Middleboro SB left 204 204 - - 0 - - 0 - - 0 - - 0 13 217 - - - - 0 - - 0 0 217

Middleboro SB thru 116 116 - - 0 - - 0 - - 0 - - 0 7 123 - - - - 0 - - 0 0 123

Middleboro SB right 8 8 - - 0 - - 0 - - 0 - - 0 0 8 - - - - 0 - - 0 0 8
- -

30.Stevens Street/Pinehill Rd - -

Pinehill WB left 227 227 5.0% - 3 5.0% - 5 5.0% - 4 5.0% - 1 14 243 2.0% - 2.0% - 13 5.0% - 12 25 265

Pinehill WB right 8 8 - - 0 - - 0 - - 0 - - 0 0 8 - - - - 0 - - 0 0 8

Stevens NB thru 143 143 - 10.0% 19 - 10.0% 23 - 10.0% 29 - 10.0% 8 9 177 - 0.5% - 0.5% 3 - 10.0% 32 35 191

Stevens NB right 184 184 - 5.0% 9 - 5.0% 11 - 5.0% 15 - 5.0% 4 11 208 - 2.0% - 2.0% 10 - 5.0% 16 26 223

Stevens SB left 8 8 - - 0 - - 0 - - 0 - - 0 0 8 - - - - 0 - - 0 0 8

Stevens SB thru 114 114 10.0% - 6 10.0% - 10 10.0% - 8 10.0% - 3 7 125 0.5% - 0.5% - 3 10.0% - 24 27 147
- -
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31.  R Martin Sr Pkwy/Cohannet Street - -

Cohannet EB left 164 164 - - 0 - - 0 - - 0 - - 0 10 174 - - - - 0 - - 0 0 174

Cohannet EB thru 123 123 - - 0 - - 0 - - 0 - - 0 8 131 - - - - 0 - - 0 0 131

Cohannet WB thru 282 282 - - 0 - - 0 - - 0 - - 0 17 299 - - - - 0 - - 0 0 299

Cohannet WB right 59 59 - 2.0% 4 - 2.0% 5 - 2.0% 6 - 2.0% 2 4 68 - 1.0% - 1.0% 5 - 2.0% 6 11 75

R Martin SB left 119 119 2.0% - 1 2.0% - 2 2.0% - 2 2.0% - 1 7 127 1.0% - 1.0% - 7 2.0% - 5 12 138

R Martin SB right 393 393 - - 0 - - 0 - - 0 - - 0 24 417 - - - - 0 - - 0 0 417
- -

32. Gordon Owen Riverway / Riverway Ext./Williams 

Street - -

Gordon EB left 188 188 - - 0 - - 0 - - 0 - - 0 12 200 - - - - 0 - - 0 0 200

Gordon EB thru 407 407 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 25 433 0.5% - 0.5% - 3 4.0% - 10 13 444

Gordon EB right 118 118 - - 0 - - 0 - - 0 - - 0 7 125 - - - - 0 - - 0 0 125

Gordon WB left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Gordon WB thru 310 310 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 19 339 - 0.5% - 0.5% 3 - 4.0% 13 16 346

Gordon WB right 48 48 - - 0 - - 0 - - 0 - - 0 3 51 - - - - 0 - - 0 0 51

Williams NB left 88 88 - - 0 - - 0 - - 0 - - 0 5 93 - - - - 0 - - 0 0 93

Williams NB thru 79 79 - - 0 - - 0 - - 0 - - 0 5 84 - - - - 0 - - 0 0 84

Williams NB right 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Williams SB left 20 20 - - 0 - - 0 - - 0 - - 0 1 21 - - - - 0 - - 0 0 21

Williams SB thru 69 69 - - 0 - - 0 - - 0 - - 0 4 73 - - - - 0 - - 0 0 73

Williams SB right 145 145 - - 0 - - 0 - - 0 - - 0 9 154 - - - - 0 - - 0 0 154
- -

33. County Street (Route 140) / Riverway Ext. - -

County EB left 11 11 - - 0 - - 0 - - 0 - - 0 1 12 - - - - 0 - - 0 0 12

County EB thru 573 573 7.0% - 4 7.0% - 7 7.0% - 6 7.0% - 2 35 611 5.5% - 5.5% - 37 7.0% - 17 54 661

County WB thru 510 510 - 7.0% 13 - 7.0% 16 - 7.0% 20 - 7.0% 6 31 558 - 5.5% - 5.5% 28 - 7.0% 22 50 594

County WB right 345 345 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 21 376 - 0.5% - 0.5% 3 - 4.0% 13 16 383

Riverway SB left 419 419 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 26 446 0.5% - 0.5% - 3 4.0% - 10 13 457

Riverway SB right 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1
- -

34. Dean Street / Longmeadow Road - -

Dean Street EB left 10 10 - - 0 - - 0 - - 0 - - 0 1 11 - - - - 0 - - 0 0 11

Dean Street EB thru 808 830 - - 0 - - 0 - - 0 - - 0 51 881 - - - - 0 - - 0 0 881

Dean Street EB right 161 165 - - 0 - - 0 - - 0 - - 0 10 176 - - - - 0 - - 0 0 176

Dean Street WB left 357 367 2.0% - 1 2.0% - 2 2.0% - 2 2.0% - 1 23 390 0.5% - 0.5% - 3 2.0% - 5 8 397

Dean Street WB thru 841 864 - - 0 - - 0 - - 0 - - 0 53 917 - - - - 0 - - 0 0 917

Dean Street WB right 227 233 - - 0 - - 0 - - 0 - - 0 14 248 - - - - 0 - - 0 0 248

Gordon NB left 27 28 - - 0 - - 0 - - 0 - - 0 2 29 - - - - 0 - - 0 0 29

Gordon NB thru 271 278 - 2.0% 4 - 2.0% 5 - 2.0% 6 - 2.0% 2 17 300 - - - - 0 - 2.0% 6 6 302

Gordon NB right 280 288 - 2.0% 4 - 2.0% 5 - 2.0% 6 - 2.0% 2 18 310 - 0.5% - 0.5% 3 - 2.0% 6 9 315

Longmeadow SB left 137 141 - - 0 - - 0 - - 0 - - 0 9 149 - - - - 0 - - 0 0 149

Longmeadow SB thru 341 350 2.0% - 1 2.0% - 2 2.0% - 2 2.0% - 1 22 373 - - - - 0 2.0% - 5 5 377

Longmeadow SB right 17 17 - - 0 - - 0 - - 0 - - 0 1 19 - - - - 0 - - 0 0 19
- -

35. Winthrop Street/Highland Street - -

Winthrop EB left 77 77 - - 0 - - 0 - - 0 - - 0 5 82 - - - - 0 - - 0 0 82

Winthrop EB thru 494 494 4.0% - 4 4.0% - 3 4.0% - 1 30 523 3.5% - 3.5% - 23 4.0% - 10 33 554

Winthrop EB right 84 84 - - 0 - - 0 - - 0 5 89 - - - - 0 - - 0 0 89

Winthrop WB left 12 12 - - 0 - - 0 - - 0 1 13 - - - - 0 - - 0 0 13

Winthrop WB thru 609 609 - 4.0% 9 - 4.0% 12 - 4.0% 3 38 650 - 3.5% - 3.5% 18 - 4.0% 13 31 672

Winthrop WB right 20 20 - - 0 - - 0 - - 0 1 21 - - - - 0 - - 0 0 21

Highland NB left 98 98 - - 0 - - 0 - - 0 6 104 - - - - 0 - - 0 0 104

Highland NB lthru 90 90 4.0% - 2 - - 0 - - 0 - - 0 6 98 - - - - 0 - - 0 0 98

Highland NB right 11 11 - - 0 - - 0 - - 0 - - 0 1 12 - - - - 0 - - 0 0 12

Highland SB left 14 14 - - 0 - - 0 - - 0 - - 0 1 15 - - - - 0 - - 0 0 15

Highland SB lthru 142 142 - - 0 - - 0 - - 0 - - 0 9 151 - - - - 0 - - 0 0 151

Highland SB right 114 114 - - 0 - - 0 - - 0 - - 0 7 121 - - - - 0 - - 0 0 121
- -

36. Stevens Street/Secondary Site Driveway - -

Site Drive EB left 34 - - 0 - 15.0% 34 - 15.0% 44 - 15.0% 13 2 46 - 2.5% - 2.5% 13 - 15.0% 47 60 75

Site Drive EB right - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Stevens NB left - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Stevens NB thru 336 - 15.0% 28 - - 0 - - 0 - - 0 21 385 - - - - 0 - - 0 0 385

Stevens SB thru 460 15.0% - 9 - - 0 - - 0 - - 0 28 497 - - - - 0 - - 0 0 497

Stevens SB right 14 - - 0 15.0% - 14 15.0% - 12 15.0% - 4 1 13 2.5% - 2.5% - 17 15.0% - 36 53 58
- -

37. Route 105 / I-495 NB Ramps - -

I-495 Ramp WB left 50 50 3.0% - 2 3.0% - 3 3.0% - 2 3.0% - 1 3 54 5.0% - 5.0% - 33 3.0% - 7 40 93

I-495 Ramp WB right 104 104 - - 0 - - 0 - - 0 - - 0 6 110 - - - - 0 - - 0 0 110

Route 105 NB thru 786 786 - 9.0% 17 - 9.0% 20 - 9.0% 26 - 9.0% 8 48 857 - 1.0% - 1.0% 5 - 9.0% 28 33 872

Route 105 NB right 84 84 - - 0 - - 0 - - 0 - - 0 5 89 - - - - 0 - - 0 0 89

Route 105 SB  left 180 180 - - 0 - - 0 - - 0 - - 0 11 191 - - - - 0 - - 0 0 191

Route 105 SB thru 622 622 9.0% - 6 9.0% - 9 9.0% - 7 9.0% - 3 38 664 1.0% - 1.0% - 7 9.0% - 21 28 688
- -

38. Route 105 / I-495 SB Ramps - -

I-495 Ramp EB left 287 287 - - 0 - - 0 - - 0 - - 0 18 305 - - - - 0 - - 0 0 305

I-495 Ramp EB right 194 194 - - 0 - - 0 - - 0 - - 0 12 206 - - - - 0 - - 0 0 206

Route 105 NB left 82 82 - 3.0% 6 - 3.0% 7 - 3.0% 9 - 3.0% 3 5 95 - 5.0% - 5.0% 25 - 3.0% 9 34 123

Route 105 NB thru 583 583 - 9.0% 17 - 9.0% 20 - 9.0% 26 - 9.0% 8 36 642 - 1.0% - 1.0% 5 - 9.0% 28 33 657

Route 105 SB thru 564 564 12.0% - 7 12.0% - 12 12.0% - 10 12.0% - 3 35 604 6.0% - 6.0% - 40 12.0% - 29 69 666

Route 105 SB right 108 108 - - 0 - - 0 - - 0 - - 0 7 115 - - - - 0 - - 0 0 115
- -
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Veh trips in ……28

Veh trips out …..84

Veh trips in ……664

Veh trips out …..501

Veh trips in ….…3

Veh trips out …...3

Veh trips in ……62 Veh trips in ……96

Veh trips out ….225

Veh trips in ……80

Veh trips out ….290

Water Park Casino/Restaurant/Hotel

Existing LUIP LUIP Phase 2

Warehouse +Office Crossroads Casino/Restaurant/Hotel

Existing 

Counts

Seasonally 

Adjusted 

Counts

LUIP Phase 1 Remainder Existing LUIP LUIP Phase 2

(to be built by 2022 if no First Light)
(to be replaced by LUIP Phase 2                       

if no First Light)

(to be built if no First Light;                           

will replace Existing LUIP)

EXISTING NO ACTION CASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, CASINO EMPLOYEE TRIPS Build - TOTAL

Casino/Restaurant/Hotel
Employee 

Trips

TOTAL 

Project 

Generated 

Trips

Build Build(to remain during construction                       

of First Light

Casino 

Patron, etc. 

Trips

CrossRoads
No Action 

Trips

No Action 

Trips
Casino/Restaurant/Hotel Water Park

LUIP Phase 1 Remainder 

773.06 ksf of warehouse

39. Route 18 / Route 79 - -

Route 79 EB left 99 99 - - 0 - - 0 - - 0 - - 0 6 105 - - - - 0 - - 0 0 105

Route 79 EB thru 183 183 - 12.0% 22 - 12.0% 27 - 12.0% 35 - 12.0% 10 11 224 - 6.0% - 6.0% 30 - 12.0% 38 68 267

Route 79 EB right 31 31 - - 0 - - 0 - - 0 - - 0 2 33 - - - - 0 - - 0 0 33

Route 79 WB left 36 36 - - 0 - - 0 - - 0 - - 0 2 38 - - - - 0 - - 0 0 38

Route 79 WB thru 202 202 12.0% - 7 12.0% - 12 12.0% - 10 12.0% - 3 12 219 6.0% - 6.0% - 40 12.0% - 29 69 281

Route 79 WB right 77 77 - - 0 - - 0 - - 0 - - 0 5 82 - - - - 0 - - 0 0 82

Route 18 NB left 27 27 - - 0 - - 0 - - 0 - - 0 2 29 - - - - 0 - - 0 0 29

Route 18 NB thru 166 166 - - 0 - - 0 - - 0 - - 0 10 176 - - - - 0 - - 0 0 176

Route 18 NB right 37 37 - - 0 - - 0 - - 0 - - 0 2 39 - - - - 0 - - 0 0 39

Route 18 SB left 86 86 - - 0 - - 0 - - 0 - - 0 5 91 - - - - 0 - - 0 0 91

Route 18 SB thru 439 439 - - 0 - - 0 - - 0 - - 0 27 466 - - - - 0 - - 0 0 466

Route 18 SB right 240 240 - - 0 - - 0 - - 0 - - 0 15 255 - - - - 0 - - 0 0 255
- -

40. Taunton Street / Route 18 - -

Taunton EB left 71 71 - - 0 - - 0 - - 0 - - 0 4 75 - - - - 0 - - 0 0 75

Taunton EB thru 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3

Taunton EB right 27 27 - - 0 - - 0 - - 0 - - 0 2 29 - - - - 0 - - 0 0 29

Taunton WB left 21 21 - - 0 - - 0 - - 0 - - 0 1 22 - - - - 0 - - 0 0 22

Taunton WB thru 11 11 - - 0 - - 0 - - 0 - - 0 1 12 - - - - 0 - - 0 0 12

Taunton WB right 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3

Route 18 NB left 18 18 - - 0 - - 0 - - 0 - - 0 1 19 - - - - 0 - - 0 0 19

Route 18 NB thru 319 319 - - 0 - - 0 - - 0 - - 0 20 339 - - - - 0 - - 0 0 339

Route 18 NB right 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - - - 0 - - 0 0 5

Route 18 SB left 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - - - 0 - - 0 0 4

Route 18 SB thru 605 605 - - 0 - - 0 - - 0 - - 0 37 642 - - - - 0 - - 0 0 642

Route 18 SB right 121 121 - - 0 - - 0 - - 0 - - 0 7 128 - - - - 0 - - 0 0 128
- -

41. Route 18 / I-495 NB Ramps - -

I-495 Ramp WB left 28 28 - - 0 - - 0 - - 0 - - 0 2 30 - - - - 0 - - 0 0 30

I-495 Ramp WB right 90 90 - - 0 - - 0 - - 0 - - 0 6 96 - - - - 0 - - 0 0 96

Route 18 NB thru 562 562 - - 0 - - 0 - - 0 - - 0 35 597 - - - - 0 - - 0 0 597

Route 18 NB right 198 198 - - 0 - - 0 - - 0 - - 0 12 210 - - - - 0 - - 0 0 210

Route 18 SB left 11 11 - - 0 - - 0 - - 0 - - 0 1 12 - - - - 0 - - 0 0 12

Route 18 SB thru 454 454 - - 0 - - 0 - - 0 - - 0 28 482 - - - - 0 - - 0 0 482
- -

42. Route 18 / I-495 NB Ramps - -

I-495 Ramp EB left 223 223 - - 0 - - 0 - - 0 - - 0 14 237 - - - - 0 - - 0 0 237

I-495 Ramp EB right 455 455 - - 0 - - 0 - - 0 - - 0 28 483 - - - - 0 - - 0 0 483

Route 18 NB left 65 65 - - 0 - - 0 - - 0 - - 0 4 69 - - - - 0 - - 0 0 69

Route 18 NB thru 537 537 - - 0 - - 0 - - 0 - - 0 33 570 - - - - 0 - - 0 0 570

Route 18 SB thru 358 358 - - 0 - - 0 - - 0 - - 0 22 380 - - - - 0 - - 0 0 380

Route 18 SB right 124 124 - - 0 - - 0 - - 0 - - 0 8 132 - - - - 0 - - 0 0 132
- -

43. Route 18/Route 44/Route 28 (Middleboro Rotary)  - -

Route 44 EB left 84 84 - - 0 - - 0 - - 0 - - 0 5 89 - - - - 0 - - 0 0 89

Route 44 EB thru 625 625 - 12.0% 22 - 12.0% 27 - 12.0% 35 - 12.0% 10 39 694 - 6.0% - 6.0% 30 - 12.0% 38 68 737

Route 44 EB bear right 254 254 - - 0 - - 0 - - 0 - - 0 16 270 - - - - 0 - - 0 0 270

Route 44 EB right 61 61 - - 0 - - 0 - - 0 - - 0 4 65 - - - - 0 - - 0 0 65

Route 44 WB hard left 19 19 - - 0 - - 0 - - 0 - - 0 1 20 - - - - 0 - - 0 0 20

Route 44 WB left 72 72 - - 0 - - 0 - - 0 - - 0 4 76 - - - - 0 - - 0 0 76

Route 44 WB thru 664 664 12.0% - 7 12.0% - 12 12.0% - 10 12.0% - 3 41 710 6.0% - 6.0% - 40 12.0% - 29 69 772

Route 44 WB right 67 67 - - 0 - - 0 - - 0 - - 0 4 71 - - - - 0 - - 0 0 71

Route 18 NB left 79 79 - - 0 - - 0 - - 0 - - 0 5 84 - - - - 0 - - 0 0 84

Route 18 NB thru 117 117 - - 0 - - 0 - - 0 - - 0 7 124 - - - - 0 - - 0 0 124

Route 18 NB right 187 187 - - 0 - - 0 - - 0 - - 0 12 199 - - - - 0 - - 0 0 199

Route 18 NB hard right 240 240 - - 0 - - 0 - - 0 - - 0 15 255 - - - - 0 - - 0 0 255

Route 18/28 SB left 42 42 - - 0 - - 0 - - 0 - - 0 3 45 - - - - 0 - - 0 0 45

Route 18/28 SB bear left 82 82 - - 0 - - 0 - - 0 - - 0 5 87 - - - - 0 - - 0 0 87

Route 18/28 SB thru 245 245 - - 0 - - 0 - - 0 - - 0 15 260 - - - - 0 - - 0 0 260

Route 18/28 SB right 294 294 - - 0 - - 0 - - 0 - - 0 18 312 - - - - 0 - - 0 0 312

Route 28 NWB left 106 106 - - 0 - - 0 - - 0 - - 0 7 113 - - - - 0 - - 0 0 113

Route 28 NWB bear left 277 277 - - 0 - - 0 - - 0 - - 0 17 294 - - - - 0 - - 0 0 294

Route 28 NWB bear right 168 168 - - 0 - - 0 - - 0 - - 0 10 178 - - - - 0 - - 0 0 178

Route 28 NWB right 108 108 - - 0 - - 0 - - 0 - - 0 7 115 - - - - 0 - - 0 0 115
- -

44. Route 44 / I-495 NB Ramps - -

Route 44 EB left 66 66 - - 0 - - 0 - - 0 - - 0 4 70 - - - - 0 - - 0 0 70

Route 44 EB thru 1051 1051 - 12.0% 22 - 12.0% 27 - 12.0% 35 - 12.0% 10 65 1146 - 6.0% - 6.0% 30 - 12.0% 38 68 1189

Route 44 WB thru 648 648 12.0% - 7 12.0% - 12 12.0% - 10 12.0% - 3 40 693 6.0% - 6.0% - 40 12.0% - 29 69 755

Route 44 WB right 565 565 - - 0 - - 0 - - 0 - - 0 35 600 - - - - 0 - - 0 0 600

I-495 Ramp SB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

I-495 Ramp SB right 166 166 - - 0 - - 0 - - 0 - - 0 10 176 - - - - 0 - - 0 0 176
- -

45. Route 44 / I-495 SB Ramps - -

Route 44 EB thru 586 586 - 12.0% 22 - 12.0% 27 - 12.0% 35 - 12.0% 10 36 652 - 6.0% - 6.0% 30 - 12.0% 38 68 695

Route 44 EB right 342 342 - - 0 - - 0 - - 0 - - 0 21 363 - - - - 0 - - 0 0 363

Route 44 WB left 15 15 - - 0 - - 0 - - 0 - - 0 1 16 - - - - 0 - - 0 0 16

Route 44 WB thru 799 799 12.0% - 7 12.0% - 12 12.0% - 10 12.0% - 3 49 853 6.0% - 6.0% - 40 12.0% - 29 69 915

I-495 Ramp NB left 96 96 - - 0 - - 0 - - 0 - - 0 6 102 - - - - 0 - - 0 0 102

I-495 Ramp NB right 531 531 - - 0 - - 0 - - 0 - - 0 33 564 - - - - 0 - - 0 0 564
- -



Project First Light 11/13/2012 Alternative A (Full Build)

P.M. Peak (4:30-5:30)

Yearly Growth Rate: 0.60% Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ....186

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Veh trips in ……238

Veh trips out …..316

Veh trips in ……28

Veh trips out …..84

Veh trips in ……664

Veh trips out …..501

Veh trips in ….…3

Veh trips out …...3

Veh trips in ……62 Veh trips in ……96

Veh trips out ….225

Veh trips in ……80

Veh trips out ….290

Water Park Casino/Restaurant/Hotel

Existing LUIP LUIP Phase 2

Warehouse +Office Crossroads Casino/Restaurant/Hotel

Existing 

Counts

Seasonally 

Adjusted 

Counts

LUIP Phase 1 Remainder Existing LUIP LUIP Phase 2

(to be built by 2022 if no First Light)
(to be replaced by LUIP Phase 2                       

if no First Light)

(to be built if no First Light;                           

will replace Existing LUIP)

EXISTING NO ACTION CASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, CASINO EMPLOYEE TRIPS Build - TOTAL

Casino/Restaurant/Hotel
Employee 

Trips

TOTAL 

Project 

Generated 

Trips

Build Build(to remain during construction                       

of First Light

Casino 

Patron, etc. 

Trips

CrossRoads
No Action 

Trips

No Action 

Trips
Casino/Restaurant/Hotel Water Park

LUIP Phase 1 Remainder 

773.06 ksf of warehouse

46. Route 44 / Richmond Street - -

Route 44 EB left 67 67 - - 0 - - 0 - - 0 - - 0 4 71 - - - - 0 - - 0 0 71

Route 44 EB thru 911 911 - 12.0% 22 - 12.0% 27 - 12.0% 35 - 12.0% 10 56 997 - 6.0% - 6.0% 30 - 12.0% 38 68 1040

Route 44 EB right 21 21 - - 0 - - 0 - - 0 - - 0 1 22 - - - - 0 - - 0 0 22

Route 44 WB left 12 12 - - 0 - - 0 - - 0 - - 0 1 13 - - - - 0 - - 0 0 13

Route 44 WB thru 788 788 12.0% - 7 12.0% - 12 12.0% - 10 12.0% - 3 49 842 6.0% - 6.0% - 40 12.0% - 29 69 904

Route 44 WB right 17 17 - - 0 - - 0 - - 0 - - 0 1 18 - - - - 0 - - 0 0 18

Richmond NB left 8 8 - - 0 - - 0 - - 0 - - 0 0 8 - - - - 0 - - 0 0 8

Richmond NB thru 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2

Richmond NB right 14 14 - - 0 - - 0 - - 0 - - 0 1 15 - - - - 0 - - 0 0 15

Richmond SB left 28 28 - - 0 - - 0 - - 0 - - 0 2 30 - - - - 0 - - 0 0 30

Richmond SB thru 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2

Richmond SB right 117 117 - - 0 - - 0 - - 0 - - 0 7 124 - - - - 0 - - 0 0 124
- -

47. Route 44 / Church Street - -

Route 44 EB left 27 27 - - 0 - - 0 - - 0 - - 0 2 29 - - - - 0 - - 0 0 29

Route 44 EB thru 906 906 - 12.0% 22 - 12.0% 27 - 12.0% 35 - 12.0% 10 56 992 - 6.0% - 6.0% 30 - 12.0% 38 68 1035

Route 44 EB right 100 100 - - 0 - - 0 - - 0 - - 0 6 106 - - - - 0 - - 0 0 106

Route 44 WB left 43 43 - - 0 - - 0 - - 0 - - 0 3 46 - - - - 0 - - 0 0 46

Route 44 WB thru 897 897 12.0% - 7 12.0% - 12 12.0% - 10 12.0% - 3 55 957 6.0% - 6.0% - 40 12.0% - 29 69 1019

Route 44 WB right 51 51 - - 0 - - 0 - - 0 - - 0 3 54 - - - - 0 - - 0 0 54

Church NB left 67 67 - - 0 - - 0 - - 0 - - 0 4 71 - - - - 0 - - 0 0 71

Church NB thru 29 29 - - 0 - - 0 - - 0 - - 0 2 31 - - - - 0 - - 0 0 31

Church NB right 37 37 - - 0 - - 0 - - 0 - - 0 2 39 - - - - 0 - - 0 0 39

Church SB left 49 49 - - 0 - - 0 - - 0 - - 0 3 52 - - - - 0 - - 0 0 52

Church SB thru 39 39 - - 0 - - 0 - - 0 - - 0 2 41 - - - - 0 - - 0 0 41

Church SB right 52 52 - - 0 - - 0 - - 0 - - 0 3 55 - - - - 0 - - 0 0 55
- -

48. Route 44 / Hill Street - -

Route 44 EB left 50 50 - - 0 - - 0 - - 0 - - 0 3 53 - - - - 0 - - 0 0 53

Route 44 EB thru 994 994 - 12.0% 22 - 12.0% 27 - 12.0% 35 - 12.0% 10 61 1085 - 6.0% - 6.0% 30 - 12.0% 38 68 1128

Route 44 EB right 60 60 - - 0 - - 0 - - 0 - - 0 4 64 - - - - 0 - - 0 0 64

Route 44 WB left 34 34 - - 0 - - 0 - - 0 - - 0 2 36 - - - - 0 - - 0 0 36

Route 44 WB thru 921 921 12.0% - 7 12.0% - 12 12.0% - 10 12.0% - 3 57 983 6.0% - 6.0% - 40 12.0% - 29 69 1045

Route 44 WB right 29 29 - - 0 - - 0 - - 0 - - 0 2 31 - - - - 0 - - 0 0 31

Hill NB left 14 14 - - 0 - - 0 - - 0 - - 0 1 15 - - - - 0 - - 0 0 15

Hill NB thru 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3

Hill NB right 28 28 - - 0 - - 0 - - 0 - - 0 2 30 - - - - 0 - - 0 0 30

Hill SB left 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3

Hill SB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Hill SB right 38 38 - - 0 - - 0 - - 0 - - 0 2 40 - - - - 0 - - 0 0 40
- -

49. Route 44 / Orchard Street - -

Route 44 EB left 84 84 - - 0 - - 0 - - 0 - - 0 5 89 - - - - 0 - - 0 0 89

Route 44 EB thru 1114 1114 - 8.0% 15 - 8.0% 18 - 8.0% 23 - 8.0% 7 69 1203 - 4.0% - 4.0% 20 - 8.0% 25 45 1232

Route 44 EB right 363 363 - - 0 - - 0 - - 0 - - 0 22 385 - - - - 0 - - 0 0 385

Route 44 WB left 23 23 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 1 25 2.0% - 2.0% - 13 4.0% - 10 23 46

Route 44 WB thru 1502 1502 8.0% - 5 8.0% - 8 8.0% - 6 8.0% - 2 93 1598 4.0% - 4.0% - 27 8.0% - 19 46 1640

Route 44 WB right 157 157 - - 0 - - 0 - - 0 - - 0 10 167 - - - - 0 - - 0 0 167

Orchard NB left 273 273 - - 0 - - 0 - - 0 - - 0 17 290 - - - - 0 - - 0 0 290

Orchard NB thru 108 108 - - 0 - - 0 - - 0 - - 0 7 115 - - - - 0 - - 0 0 115

Orchard NB right 39 39 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 2 51 - 2.0% - 2.0% 10 - 4.0% 13 23 65

Orchard SB left 164 164 - - 0 - - 0 - - 0 - - 0 10 174 - - - - 0 - - 0 0 174

Orchard SB thru 146 146 - - 0 - - 0 - - 0 - - 0 9 155 - - - - 0 - - 0 0 155

Orchard SB right 111 111 - - 0 - - 0 - - 0 - - 0 7 118 - - - - 0 - - 0 0 118
- -

50. Route 138 / I-495 NB Ramps - -

I-495 Ramp WB left 237 237 - - 0 - - 0 - - 0 - - 0 15 252 - - - - 0 - - 0 0 252

I-495 Ramp WB thru 1 1 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

I-495 Ramp WB right 77 77 - - 0 - - 0 - - 0 - - 0 5 82 - - - - 0 - - 0 0 82

Route 138 NB left 212 212 - - 0 - - 0 - - 0 - - 0 13 225 - - - - 0 - - 0 0 225

Route 138 NB thru 770 770 - - 0 - - 0 - - 0 - - 0 47 817 - - - - 0 - - 0 0 817

Route 138 SB thru 1084 1084 - - 0 - - 0 - - 0 - - 0 67 1151 - - - - 0 - - 0 0 1151

Route 138 SB right 302 302 - - 0 - - 0 - - 0 - - 0 19 321 - - - - 0 - - 0 0 321
- -

51. Route 138 / I-495 SB Ramps - -

I-495 Ramp EB left 310 310 - - 0 - - 0 - - 0 - - 0 19 329 - - - - 0 - - 0 0 329

I-495 Ramp EB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

I-495 Ramp EB right 385 385 - - 0 - - 0 - - 0 - - 0 24 409 - - - - 0 - - 0 0 409

Route 138 NB thru 672 672 - - 0 - - 0 - - 0 - - 0 41 713 - - - - 0 - - 0 0 713

Route 138 NB right 192 192 - - 0 - - 0 - - 0 - - 0 12 204 - - - - 0 - - 0 0 204

Route 138 SB left 124 124 - - 0 - - 0 - - 0 - - 0 8 132 - - - - 0 - - 0 0 132

Route 138 SB thru 1197 1197 - - 0 - - 0 - - 0 - - 0 74 1271 - - - - 0 - - 0 0 1271
- -

52. Route 104 / Route 24 NB Ramps - -

Route 104 EB thru 719 719 - - 0 - - 0 - - 0 - - 0 44 763 - - - - 0 - - 0 0 763

Route 104 EB right 94 94 - - 0 - - 0 - - 0 - - 0 6 100 - - - - 0 - - 0 0 100

Route 104 WB left 194 194 - - 0 - - 0 - - 0 - - 0 12 206 - - - - 0 - - 0 0 206

Route 104 WB thru 909 909 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 56 966 1.0% - 1.0% - 7 4.0% - 10 17 981

Route 24 Ramp NB left 57 57 - - 0 - - 0 - - 0 - - 0 4 61 - - - - 0 - - 0 0 61

Route 24 Ramp NB right 647 647 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 40 697 - 1.0% - 1.0% 5 - 4.0% 13 18 706
- -

53. Route 104 / Route 24 SB Ramps - -

Route 104 EB left 51 51 - - 0 - - 0 - - 0 - - 0 3 54 - - - - 0 - - 0 0 54

Route 104 EB thru 404 404 - - 0 - - 0 - - 0 - - 0 25 429 - - - - 0 - - 0 0 429

Route 104 WB thru 364 364 - - 0 - - 0 - - 0 - - 0 22 386 - - - - 0 - - 0 0 386

Route 104 WB right 602 602 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 37 640 1.0% - 1.0% - 7 4.0% - 10 17 655

Route 24 Ramp SB left 409 409 - - 0 - - 0 - - 0 - - 0 25 434 - - - - 0 - - 0 0 434

Route 24 Ramp SB right 295 295 - - 0 - - 0 - - 0 - - 0 18 313 - - - - 0 - - 0 0 313
- -



Project First Light 11/13/2012 Alternative A (Full Build)

P.M. Peak (4:30-5:30)

Yearly Growth Rate: 0.60% Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ....186

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Veh trips in ……238

Veh trips out …..316

Veh trips in ……28

Veh trips out …..84

Veh trips in ……664

Veh trips out …..501

Veh trips in ….…3

Veh trips out …...3

Veh trips in ……62 Veh trips in ……96

Veh trips out ….225

Veh trips in ……80

Veh trips out ….290

Water Park Casino/Restaurant/Hotel

Existing LUIP LUIP Phase 2

Warehouse +Office Crossroads Casino/Restaurant/Hotel

Existing 

Counts

Seasonally 

Adjusted 

Counts

LUIP Phase 1 Remainder Existing LUIP LUIP Phase 2

(to be built by 2022 if no First Light)
(to be replaced by LUIP Phase 2                       

if no First Light)

(to be built if no First Light;                           

will replace Existing LUIP)

EXISTING NO ACTION CASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, CASINO EMPLOYEE TRIPS Build - TOTAL

Casino/Restaurant/Hotel
Employee 

Trips

TOTAL 

Project 

Generated 

Trips

Build Build(to remain during construction                       

of First Light

Casino 

Patron, etc. 

Trips

CrossRoads
No Action 

Trips

No Action 

Trips
Casino/Restaurant/Hotel Water Park

LUIP Phase 1 Remainder 

773.06 ksf of warehouse

54. Padelford Street / Route 24 NB Ramps - -

Paddleford EB thru 196 196 - - 0 - - 0 - - 0 - - 0 12 208 - - - - 0 - - 0 0 208

Paddleford EB right 161 161 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 10 172 1.0% - 1.0% - 7 1.0% - 2 9 180

Paddleford WB left 55 55 - - 0 - - 0 - - 0 - - 0 3 58 - - - - 0 - - 0 0 58

Paddleford WB thru 120 120 - - 0 - - 0 - - 0 - - 0 7 127 - - - - 0 - - 0 0 127

Route 24 NB Ramp left 38 38 - - 0 - - 0 - - 0 - - 0 2 40 - - - - 0 - - 0 0 40

Route 24 NB Ramp right 36 36 - - 0 - - 0 - - 0 - - 0 2 38 - - - - 0 - - 0 0 38
- -

55. Padelford Street / Route 24 SB Ramps - -

Paddleford EB left 36 36 - - 0 - - 0 - - 0 - - 0 2 38 - - - - 0 - - 0 0 38

Paddleford EB thru 265 265 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 16 282 1.0% - 1.0% - 7 1.0% - 2 9 290

Paddleford WB thru 134 134 - - 0 - - 0 - - 0 - - 0 8 142 - - - - 0 - - 0 0 142

Paddleford WB right 24 24 - - 0 - - 0 - - 0 - - 0 1 25 - - - - 0 - - 0 0 25

Route 24 SB Ramp left 92 92 - - 0 - - 0 - - 0 - - 0 6 98 - - - - 0 - - 0 0 98

Route 24 SB Ramp right 332 332 - 1.0% 2 - 1.0% 2 - 1.0% 3 - 1.0% 1 20 355 - 1.0% - 1.0% 5 - 1.0% 3 8 361



Project First Light 11/13/2012 Alternative A (Full Build)

SATURDAY. Peak (11:45-12:45)

Yearly Growth Rate: 0.60% Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ......50 Veh trips out ......66 Veh trips out ....127 Veh trips out ......23 Veh trips out ......227 Veh trips out ......2 Veh trips out ......180

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

1. Galleria Mall Driveway North/County 

Road/Overpass Connector

County EB left 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0

County EB thru 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0

County WB thru 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0

County WB right 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0

Overpass SB left 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0

Overpass SB right 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0
- -

2. Galleria Mall Drive South/ County Street - -

Galleria EB left 316 325 - - 0 - - 0 - - 0 - - 0 20 41 345 366 - - - - 0 - - 0 0 345 366

Galleria EB thru 67 69 - - 0 - - 0 - - 0 - - 0 4 9 73 78 - - - - 0 - - 0 0 73 78

Galleria EB right 43 44 - - 0 - - 0 - - 0 - - 0 3 6 47 50 - - - - 0 - - 0 0 47 50

Route 140 Exit Ramp WB right 92 94 65.0% - 33 65.0% - 40 65.0% - 83 65.0% - 15 6 12 176 182 83.5% - 83.5% - 264 65.0% - 117 381 489 495

County NB left 36 37 - - 0 - - 0 - - 0 - - 0 2 5 39 42 - - - - 0 - - 0 0 39 42

County NB thru 84 86 - - 0 - - 0 - - 0 - - 0 5 11 92 97 - - - - 0 - - 0 0 92 97

County SB left 44 45 - 20.0% 10 - 20.0% 13 - 20.0% 25 - 20.0% 5 3 6 70 73 - 14.0% - 14.0% 32 - 20.0% 36 68 118 121

County SB thru 73 75 - - 0 - - 0 - - 0 - - 0 5 10 80 84 - - - - 0 - - 0 0 80 84

County SB right 627 644 - - 0 - - 0 - - 0 - - 0 40 82 684 726 - - - - 0 - - 0 0 684 726
- -

3. Overpass Connector/Route 140 NB Ramps/Stevens 

Street - -

Overpass EB left 67 69 - - 0 - - 0 - - 0 - - 0 4 9 73 78 - - - - 0 - - 0 0 73 78

Overpass EB thru 105 108 - - 0 - - 0 - - 0 - - 0 7 14 114 122 - - - - 0 - - 0 0 114 122

Overpass EB right 6 6 - - 0 - - 0 - - 0 - - 0 0 1 7 7 - - - - 0 - - 0 0 7 7

Route 140 WB left 19 20 - - 0 - - 0 - - 0 - - 0 1 2 21 22 - - - - 0 - - 0 0 21 22

Route 140 WB thru 100 103 - - 0 - - 0 - - 0 - - 0 6 13 109 116 - - - - 0 - - 0 0 109 116

Route 140 WB right 34 35 20.0% - 10 20.0% - 12 20.0% - 25 20.0% - 5 2 4 60 62 14.0% - 14.0% - 44 20.0% - 36 80 120 122

Stevens NB left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 0 0 - - - - 0 - - 0 0 0 0

Stevens NB thru 175 180 65.0% - 33 65.0% - 40 65.0% - 83 65.0% - 15 11 23 267 279 83.5% - 83.5% - 264 65.0% - 117 381 580 592

Stevens NB right 315 324 - - 0 - - 0 - - 0 - - 0 20 41 343 365 - - - - 0 - - 0 0 343 365

Stevens SB left 108 111 - 65.0% 33 - 65.0% 43 - 65.0% 83 - 65.0% 15 7 14 191 198 - 83.5% - 83.5% 192 - 65.0% 117 309 432 439

Stevens SB thru 88 90 - 20.0% 10 - 20.0% 13 - 20.0% 25 - 20.0% 5 6 11 118 124 - 14.0% - 14.0% 32 - 20.0% 36 68 166 172

Stevens SB right 71 73 - - 0 - - 0 - - 0 - - 0 4 9 77 82 - - - - 0 - - 0 0 77 82
- -

4. O'Connell Way/Driveway/Stevens Street - -

O'connell EB left 40 41 - - 0 - - 0 - - 0 - - 0 3 5 44 46 - - - - 0 - - 0 0 44 46

O'connell EB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 0 0 - - - - 0 - - 0 0 0 0

O'connell EB right 65 67 - - 0 - 85.0% 56 - 85.0% 108 - 85.0% 20 4 8 123 127 - 97.5% - 97.5% 223 - 85.0% 153 376 411 415

Driveway WB left 22 23 - 85.0% 43 - - 0 - - 0 - - 0 1 3 67 68 - - - - 0 - - 0 0 67 68

Driveway WB thru 1 1 - - 0 - - 0 - - 0 - - 0 0 0 1 1 - - - - 0 - - 0 0 1 1

Driveway WB right 7 7 - 15.0% 8 - - 0 - - 0 - - 0 0 1 16 16 - - - - 0 - - 0 0 16 16

Stevens NB left 37 38 - - 0 85.0% - 53 85.0% - 108 85.0% - 20 2 5 95 98 97.5% - 97.5% - 308 85.0% - 153 461 468 471

Stevens NB thru 215 221 - - 0 - - 0 - - 0 - - 0 14 28 234 249 - - - - 0 - - 0 0 234 249

Stevens NB right 24 25 85.0% - 43 - - 0 - - 0 - - 0 2 3 69 71 - - - - 0 - - 0 0 69 71

Stevens SB left 10 10 15.0% - 8 - - 0 - - 0 - - 0 1 1 19 20 - - - - 0 - - 0 0 19 20

Stevens SB thru 180 185 - - 0 - - 0 - - 0 - - 0 11 23 196 208 - - - - 0 - - 0 0 196 208

Stevens SB right 25 26 - - 0 - - 0 - - 0 - - 0 2 3 27 29 - - - - 0 - - 0 0 27 29
- -

5. Route 24 Northbound Ramps (Exit 12A)/County 

Street (Route 140) - -

Route 24 Exit WB right 223 229 - - 0 - - 0 - - 0 - - 0 14 29 243 258 - - - - 0 - - 0 0 243 258

Route 140 NB thru 727 747 - 17.0% 9 - 17.0% 11 - 17.0% 22 - 17.0% 4 46 95 813 862 - 22.5% - 22.5% 51 - 17.0% 31 82 877 926

Route 140 NB right 643 660 - 48.0% 24 - 48.0% 32 - 48.0% 61 - 48.0% 11 41 84 754 797 - 61.0% - 61.0% 139 - 48.0% 86 225 929 972

Route 140 SB left 246 253 - - 0 - - 0 - - 0 - - 0 16 32 268 285 - - - - 0 - - 0 0 268 285

Route 140 SB thru 1350 1386 52.0% - 26 52.0% - 32 52.0% - 66 52.0% - 12 85 176 1532 1623 67.5% - 67.5% - 213 52.0% - 94 307 1785 1876
- -

6. Route 24 Southbound Ramps (Exit 12B)/County 

Street (Route 140) - -

Route 24 Exit Ramp EB left 214 220 - - 0 - - 0 - - 0 - - 0 14 28 233 248 - - - - 0 - - 0 0 233 248

Route 24 Exit Ramp EB right 715 734 48.0% - 24 48.0% - 30 48.0% - 61 48.0% - 11 45 93 835 883 61.0% - 61.0% - 193 48.0% - 86 279 1064 1112

Route 140 NB left 103 106 - 13.0% 7 - 13.0% 9 - 13.0% 17 - 13.0% 3 7 13 127 134 - 16.0% - 16.0% 36 - 13.0% 23 59 172 179

Route 140 NB thru 847 870 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 54 111 927 984 - 6.5% - 6.5% 15 - 4.0% 7 22 945 1002

Route 140 SB thru 881 905 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 56 115 966 1025 6.5% - 6.5% - 20 4.0% - 7 27 989 1048

Route 140 SB right 219 225 - - 0 - - 0 - - 0 - - 0 14 29 239 253 - - - - 0 - - 0 0 239 253
- -

7. Middleboro Avenue/Stevens Street - -

Middleboro EB thru 348 357 - - 0 - - 0 - - 0 - - 0 22 379 - - - - 0 - - 0 0 379

Middleboro EB right 77 79 10.0% - 5 10.0% - 6 10.0% - 13 10.0% - 2 5 96 0.5% - 0.5% - 2 10.0% - 18 20 105

Middleboro WB left 6 6 - - 0 - - 0 - - 0 - - 0 0 7 - - - - 0 - - 0 0 7

Middleboro WB thru 268 275 - - 0 - - 0 - - 0 - - 0 17 292 - - - - 0 - - 0 0 292

Stevens NB left 116 119 - 10.0% 5 - 10.0% 7 - 10.0% 13 - 10.0% 2 7 137 - 0.5% - 0.5% 1 - 10.0% 18 19 145

Stevens NB right 12 12 - - 0 - - 0 - - 0 - - 0 1 13 - - - - 0 - - 0 0 13
- -

8. Hart Street/Middleboro Avenue/Poole Street/Bristol 

Plymouth HS Driveway - -

Hart EB left 56 58 - - 0 - - 0 - - 0 - - 0 4 61 - - - - 0 - - 0 0 61

Hart EB thru 303 311 8.0% - 4 8.0% - 5 8.0% - 10 8.0% - 2 19 339 - - - - 0 8.0% - 14 14 345

Hart EB right 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Middleboro WB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Middleboro WB thru 292 300 - 8.0% 4 - 8.0% 5 - 8.0% 10 - 8.0% 2 18 327 - - - - 0 - 8.0% 14 14 333

Middleboro WB right 102 105 - 2.0% 1 - 2.0% 1 - 2.0% 3 - 2.0% 0 6 114 - 0.5% - 0.5% 1 - 2.0% 4 5 116

Bristol NB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Bristol NB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Bristol NB right 11 11 - - 0 - - 0 - - 0 - - 0 1 12 - - - - 0 - - 0 0 12

Poole SB left 151 155 2.0% - 1 2.0% - 1 2.0% - 3 2.0% - 0 10 168 0.5% - 0.5% - 2 2.0% - 4 6 171

Poole SB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Poole SB right 47 48 - - 0 - - 0 - - 0 - - 0 3 51 - - - - 0 - - 0 0 51
- -

Veh trips in …….3 Veh trips in …….180Veh trips in …….50 Veh trips in …….62 Veh trips in …..127 Veh trips in …….23 Veh trips in …….313
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Project First Light 11/13/2012 Alternative A (Full Build)

SATURDAY. Peak (11:45-12:45)

Yearly Growth Rate: 0.60% Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ......50 Veh trips out ......66 Veh trips out ....127 Veh trips out ......23 Veh trips out ......227 Veh trips out ......2 Veh trips out ......180

Seasonal Adjustment - MARCH 1.027
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9. Mozzone Blvd/Coutny Street (Route 140) - -

Mozzone EB left 82 84 - - 0 - - 0 - - 0 - - 0 5 89 - - - - 0 - - 0 0 89

Mozzone EB right 138 142 - - 0 - - 0 - - 0 - - 0 9 150 - - - - 0 - - 0 0 150

Route 140 NB left 196 201 - - 0 - - 0 - - 0 - - 0 12 214 - - - - 0 - - 0 0 214

Route 140 NB thru 839 862 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 53 919 - 6.5% - 6.5% 15 - 4.0% 7 22 937

Route 140 SB thru 940 965 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 60 1030 6.5% - 6.5% - 20 4.0% - 7 27 1053

Route 140 SB right 111 114 - - 0 - - 0 - - 0 - - 0 7 121 - - - - 0 - - 0 0 121
- -

10. Bristol Plymouth HS Driveway/Hess 

Driveway/County Street (Route 140) - -

Hess EB left 10 10 - - 0 - - 0 - - 0 - - 0 1 11 - - - - 0 - - 0 0 11

Hess EB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Hess EB right 63 65 - - 0 - - 0 - - 0 - - 0 4 69 - - - - 0 - - 0 0 69

Bristol WB left 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2

Bristol WB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Bristol WB right 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - - - 0 - - 0 0 10

Route 140 NB left 25 26 - - 0 - - 0 - - 0 - - 0 2 27 - - - - 0 - - 0 0 27

Route 140 NB thru 879 903 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 56 962 - 6.5% - 6.5% 15 - 4.0% 7 22 980

Route 140 NB right 12 12 - - 0 - - 0 - - 0 - - 0 1 13 - - - - 0 - - 0 0 13

Route 140 SB left 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - - - 0 - - 0 0 10

Route 140 SB thru 987 1014 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 62 1081 6.5% - 6.5% - 20 4.0% - 7 27 1104

Route 140 SB right 50 51 - - 0 - - 0 - - 0 - - 0 3 55 - - - - 0 - - 0 0 55
- -

11. Erika Dr/County Street (Route 140) - -

Erika EB left 384 394 - - 0 - - 0 - - 0 - - 0 24 419 - - - - 0 - - 0 0 419

Erika EB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Erika EB right 284 292 - - 0 - - 0 - - 0 - - 0 18 310 - - - - 0 - - 0 0 310

Driveway WB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Driveway WB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Driveway WB right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Route 140 NB left 272 279 - - 0 - - 0 - - 0 - - 0 17 297 - - - - 0 - - 0 0 297

Route 140 NB thru 622 639 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 39 682 - 6.5% - 6.5% 15 - 4.0% 7 22 700

Route 140 NB right 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2

Route 140 SB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Route 140 SB thru 735 755 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 47 806 6.5% - 6.5% - 20 4.0% - 7 27 829

Route 140 SB right 414 425 - - 0 - - 0 - - 0 - - 0 26 451 - - - - 0 - - 0 0 451
- -

12. Hart Street/County Street (Route 140) - -

Hart EB left 56 58 - - 0 - - 0 - - 0 - - 0 4 61 - - - - 0 - - 0 0 61

Hart EB thru 145 149 - - 0 - - 0 - - 0 - - 0 9 158 - - - - 0 - - 0 0 158

Hart EB right 312 320 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 20 341 0.5% - 0.5% - 2 1.0% - 2 4 344

Hart WB left 122 125 - - 0 - - 0 - - 0 - - 0 8 133 - - - - 0 - - 0 0 133

Hart WB thru 111 114 - - 0 - - 0 - - 0 - - 0 7 121 - - - - 0 - - 0 0 121

Hart WB right 148 152 - 8.0% 4 - 8.0% 5 - 8.0% 10 - 8.0% 2 9 170 - - - - 0 - 8.0% 14 14 176

Route 140 NB left 215 221 - 1.0% 1 - 1.0% 1 - 1.0% 1 - 1.0% 0 14 235 - 0.5% - 0.5% 1 - 1.0% 2 3 237

Route 140 NB thru 604 620 - 3.0% 2 - 3.0% 2 - 3.0% 4 - 3.0% 1 38 663 - 6.0% - 6.0% 14 - 3.0% 5 19 679

Route 140 NB right 150 154 - - 0 - - 0 - - 0 - - 0 9 164 - - - - 0 - - 0 0 164

Route 140 SB left 97 100 8.0% - 4 8.0% - 5 8.0% - 10 8.0% - 2 6 115 - - - - 0 8.0% - 14 14 121

Route 140 SB thru 715 734 3.0% - 2 3.0% - 2 3.0% - 4 3.0% - 1 45 784 6.0% - 6.0% - 19 3.0% - 5 24 805

Route 140 SB right 32 33 - - 0 - - 0 - - 0 - - 0 2 35 - - - - 0 - - 0 0 35
- -

13. Galleria Mall Drive South/Galleria Mall Drive - -

Mall Drive South WB left 313 321 - - 0 - - 0 - - 0 - - 0 20 341 - - - - 0 - - 0 0 341

Mall Dirve South WB right 350 359 - - 0 - - 0 - - 0 - - 0 22 382 - - - - 0 - - 0 0 382

Mall Drive NB thru 24 25 - - 0 - - 0 - - 0 - - 0 2 26 - - - - 0 - - 0 0 26

Mall Drive NB right 267 274 - - 0 - - 0 - - 0 - - 0 17 291 - - - - 0 - - 0 0 291

Mall Drive SB left 159 163 - - 0 - - 0 - - 0 - - 0 10 173 - - - - 0 - - 0 0 173

Mall Drive SB thru 33 34 - - 0 - - 0 - - 0 - - 0 2 36 - - - - 0 - - 0 0 36
- -

14. Exeter Street/Bay Street/Broadway (Route 138) - -

Exeter EB hard left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Exeter EB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Exeter EB right 12 12 - - 0 - - 0 - - 0 - - 0 1 13 - - - - 0 - - 0 0 13

Broadway NB left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Boradway NB bear left 184 189 - 0.5% 0 - 0.5% 0 - 0.5% 1 - 0.5% 0 12 202 - 0.5% - 0.5% 1 - 0.5% 1 2 203

Boradway NB thru 529 543 - 0.5% 0 - 0.5% 0 - 0.5% 1 - 0.5% 0 33 578 - 0.5% - 0.5% 1 - 0.5% 1 2 579

Broadway SB thru 518 532 0.5% - 0 0.5% - 0 0.5% - 1 0.5% - 0 33 566 0.5% - 0.5% - 2 0.5% - 1 3 568

Broadway SB right 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3

Broadway SB hard right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Bay SEB hard left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Bay SEB bear right 169 174 0.5% - 0 0.5% - 0 0.5% - 1 0.5% - 0 11 185 0.5% - 0.5% - 2 0.5% - 1 3 187

Bay SEB right 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2
- -

15. Washington Street/Broadway (Route 138) - -

Washington EB left 240 246 - - 0 - - 0 - - 0 - - 0 15 262 - - - - 0 - - 0 0 262

Washington EB thru 101 104 - - 0 - - 0 - - 0 - - 0 6 110 - - - - 0 - - 0 0 110

Washington EB right 8 8 - - 0 - - 0 - - 0 - - 0 1 9 - - - - 0 - - 0 0 9

Washington WB left 34 35 - - 0 - - 0 - - 0 - - 0 2 37 - - - - 0 - - 0 0 37

Washington WB thru 104 107 - - 0 - - 0 - - 0 - - 0 7 113 - - - - 0 - - 0 0 113

Washington WB right 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Broadway NB left 7 7 - - 0 - - 0 - - 0 - - 0 0 8 - - - - 0 - - 0 0 8

Broadway NB thru 462 474 - 1.0% 1 - 1.0% 1 - 1.0% 1 - 1.0% 0 29 505 - 1.0% - 1.0% 2 - 1.0% 2 4 508

Broadway NB right 34 35 - - 0 - - 0 - - 0 - - 0 2 37 - - - - 0 - - 0 0 37

Broadway SB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Broadway SB thru 413 424 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 26 451 1.0% - 1.0% - 3 1.0% - 2 5 455

Broadway SB right 246 253 - - 0 - - 0 - - 0 - - 0 16 268 - - - - 0 - - 0 0 268
- -
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16. Washington Street (Route 140)/R Martin Sr Pkwy 

(Route 140) - -

Driveway EB left 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3

Driveway EB thru 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Driveway EB right 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

F.R. Martin WB left 61 63 - 2.0% 1 - 2.0% 1 - 2.0% 3 - 2.0% 0 4 70 - 1.0% - 1.0% 2 - 2.0% 4 6 73

F.R. Martin WB thru 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

F.R. Martin WB right 171 176 - - 0 - - 0 - - 0 - - 0 11 186 - - - - 0 - - 0 0 186

Washington NB left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Washington NB thru 484 497 - - 0 - - 0 - - 0 - - 0 31 528 - - - - 0 - - 0 0 528

Washington NB right 179 184 2.0% - 1 2.0% - 1 2.0% - 3 2.0% - 0 11 198 1.0% - 1.0% - 3 2.0% - 4 7 202

Washington WB left 154 158 - - 0 - - 0 - - 0 - - 0 10 168 - - - - 0 - - 0 0 168

Washington WB thru 662 680 - - 0 - - 0 - - 0 - - 0 42 722 - - - - 0 - - 0 0 722

Washington WB right 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - - - 0 - - 0 0 5
- -

17. Oak Street/Washington St (Route 140) /Tremont 

Street (Route 140) - -

Tremont Street EB left 345 354 2.0% - 1 2.0% - 1 2.0% - 3 2.0% - 0 22 379 1.0% - 1.0% - 3 2.0% - 4 7 383

Tremont Street EB thru 93 96 - - 0 - - 0 - - 0 - - 0 6 101 - - - - 0 - - 0 0 101

Tremont Street EB right 80 82 - - 0 - - 0 - - 0 - - 0 5 87 - - - - 0 - - 0 0 87

Plaza WB left 27 28 - - 0 - - 0 - - 0 - - 0 2 29 - - - - 0 - - 0 0 29

Plaza WB thru 92 94 - - 0 - - 0 - - 0 - - 0 6 100 - - - - 0 - - 0 0 100

Plaza WB right 27 28 - - 0 - - 0 - - 0 - - 0 2 29 - - - - 0 - - 0 0 29

Oak NB left 79 81 - - 0 - - 0 - - 0 - - 0 5 86 - - - - 0 - - 0 0 86

Oak NB thru 289 297 - - 0 - - 0 - - 0 - - 0 18 315 - - - - 0 - - 0 0 315

Oak NB right 44 45 - - 0 - - 0 - - 0 - - 0 3 48 - - - - 0 - - 0 0 48

Washington SB left 23 24 - - 0 - - 0 - - 0 - - 0 1 25 - - - - 0 - - 0 0 25

Washington SB thru 263 270 - - 0 - - 0 - - 0 - - 0 17 287 - - - - 0 - - 0 0 287

Washington SB right 407 418 - 2.0% 1 - 2.0% 1 - 2.0% 3 - 2.0% 0 26 447 - 1.0% - 1.0% 2 - 2.0% 4 6 450
- -

18. Cohannet Street (Route 140)/Weir Street (Route 

138) - -

Cohannet EB left 180 185 - - 0 - - 0 - - 0 - - 0 11 196 - - - - 0 - - 0 0 196

Cohannet EB thru 798 820 3.0% - 2 3.0% - 2 3.0% - 4 3.0% - 1 51 874 2.0% - 2.0% - 6 3.0% - 5 11 882

Cohannet EB right 289 297 - - 0 - - 0 - - 0 - - 0 18 315 - - - - 0 - - 0 0 315

Main WB right 923 948 - 3.0% 2 - 3.0% 2 - 3.0% 4 - 3.0% 1 58 1010 - 2.0% - 2.0% 5 - 3.0% 5 10 1017

Weir NB thru 260 267 - - 0 - - 0 - - 0 - - 0 16 283 - - - - 0 - - 0 0 283

Weir NB right 109 112 - - 0 - - 0 - - 0 - - 0 7 119 - - - - 0 - - 0 0 119
- -

19. Court Street/Broadway (Route 138)/Weir Street - -

Weir NB left 805 827 - 2.0% 1 - 2.0% 1 - 2.0% 3 - 2.0% 0 51 881 - 1.0% - 1.0% 2 - 2.0% 4 6 884

Weir NB thru 558 573 - 1.0% 1 - 1.0% 1 - 1.0% 1 - 1.0% 0 35 609 - 1.0% - 1.0% 2 - 1.0% 2 4 612

Broadway SB right 507 521 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 32 554 1.0% - 1.0% - 3 1.0% - 2 5 558
- -

20. Court Street - Western Green (44/138) - -

Post Office EB right 24 25 - - 0 - - 0 - - 0 - - 0 2 26 - - - - 0 - - 0 0 26

Court WB left 882 906 1.0% 2.0% 2 1.0% 2.0% 2 1.0% 2.0% 4 1.0% 2.0% 1 56 966 1.0% 1.0% 1.0% 1.0% 5 1.0% 2.0% 5 10 973

Court WB thru 74 76 - - 0 - - 0 - - 0 - - 0 5 81 - - - - 0 - - 0 0 81

Court WB right 356 366 - - 0 - - 0 - - 0 - - 0 23 388 - - - - 0 - - 0 0 388

Court SB thru 220 226 - - 0 - - 0 - - 0 - - 0 14 240 - - - - 0 - - 0 0 240

Court SB right 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3
- -

21. Cohannet Street (Route 140)- Western Green 

(44/138)/Winthrop Street (44) - -

Cohannet EB thru 179 184 2.0% - 1 2.0% - 1 2.0% - 3 2.0% - 0 11 198 1.0% - 1.0% - 3 2.0% - 4 7 202

Cohannet EB right 17 17 - - 0 - - 0 - - 0 - - 0 1 19 - - - - 0 - - 0 0 19

Winthrop NB right 426 438 - - 0 - - 0 - - 0 - - 0 27 464 - - - - 0 - - 0 0 464

Western Green SB left 662 680 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 42 723 1.0% - 1.0% - 3 1.0% - 2 5 727

Western Green SB thru 369 379 - - 0 - - 0 - - 0 - - 0 23 402 - - - - 0 - - 0 0 402

Western Green SB right 95 98 - 2.0% 1 - 2.0% 1 - 2.0% 3 - 2.0% 0 6 107 - 1.0% - 1.0% 2 - 2.0% 4 6 110
- -

22. High Street/Winthrop Street (Route 44) - -

High EB left 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - - - 0 - - 0 0 5

High EB thru 185 190 - - 0 - - 0 - - 0 - - 0 12 202 - - - - 0 - - 0 0 202

High EB right 135 139 - - 0 - - 0 - - 0 - - 0 9 147 - - - - 0 - - 0 0 147

High WB left 125 128 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 8 140 - 3.5% - 3.5% 8 - 4.0% 7 15 151

High WB thru 136 140 - - 0 - - 0 - - 0 - - 0 9 148 - - - - 0 - - 0 0 148

High WB right 13 13 - - 0 - - 0 - - 0 - - 0 1 14 - - - - 0 - - 0 0 14

Winthrop NB left 134 138 - - 0 - - 0 - - 0 - - 0 8 146 - - - - 0 - - 0 0 146

Winthrop NB thru 401 412 - - 0 - - 0 - - 0 - - 0 25 437 - - - - 0 - - 0 0 437

Winthrop NB right 105 108 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 7 119 3.5% - 3.5% - 11 4.0% - 7 18 133

Winthrop SB left 14 14 - - 0 - - 0 - - 0 - - 0 1 15 - - - - 0 - - 0 0 15

Winthrop SB thru 365 375 - - 0 - - 0 - - 0 - - 0 23 398 - - - - 0 - - 0 0 398

Winthrop SB right 11 11 - - 0 - - 0 - - 0 - - 0 1 12 - - - - 0 - - 0 0 12
- -

23. Main Street (Route 140/44)/Church Green (Route 

44)/Summer Street (Route 140) - -

Main EB left 20 20 - - 0 - - 0 - - 0 - - 0 1 21 - - - - 0 - - 0 0 21

Main EB thru 557 572 - - 0 - - 0 - - 0 - - 0 35 607 - - - - 0 - - 0 0 607

Main EB right 315 324 3.0% - 2 3.0% - 2 3.0% - 4 3.0% - 1 20 347 2.0% - 2.0% - 6 3.0% - 5 11 355

Church Green WB  thru 586 602 - - 0 - - 0 - - 0 - - 0 37 639 - - - - 0 - - 0 0 639

Church Green WB  right 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - - - 0 - - 0 0 10

Summer NB left 279 287 - 3.0% 2 - 3.0% 2 - 3.0% 4 - 3.0% 1 18 308 - 2.0% - 2.0% 5 - 3.0% 5 10 315

Summer NB thru 16 16 - - 0 - - 0 - - 0 - - 0 1 17 - - - - 0 - - 0 0 17

Summer NB right 22 23 - - 0 - - 0 - - 0 - - 0 1 24 - - - - 0 - - 0 0 24
- -



Project First Light 11/13/2012 Alternative A (Full Build)

SATURDAY. Peak (11:45-12:45)

Yearly Growth Rate: 0.60% Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ......50 Veh trips out ......66 Veh trips out ....127 Veh trips out ......23 Veh trips out ......227 Veh trips out ......2 Veh trips out ......180

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Veh trips in …….3 Veh trips in …….180Veh trips in …….50 Veh trips in …….62 Veh trips in …..127 Veh trips in …….23 Veh trips in …….313

Build

Build - TOTAL

Casino/Restaurant/Hotel Water Park
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Patron, etc. 
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Casino/Restaurant/Hotel

TOTAL 

Project 
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Build
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Trips

CASINO EMPLOYEE TRIPSCASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, EXISTING
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Adjusted 
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(to be built by 2022 if no First Light)
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LUIP Phase 2 CrossRoads

(to remain during construction                      
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773.06 ksf of warehouse Casino/Restaurant/Hotel
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No Action 
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Crossroads

(to be built if no First Light;                         

will replace Existing LUIP)

Warehouse +Office Casino/Restaurant/Hotel Water Park

LUIP Phase 1 Remainder LUIP Phase 2

24. Summer St (Route 140)County St (Route 

140)/Ingell Street - -

Summer EB thru 333 342 3.0% - 2 3.0% - 2 3.0% - 4 3.0% - 1 21 367 2.0% - 2.0% - 6 3.0% - 5 11 375

Summer Eb right 51 52 - - 0 - - 0 - - 0 - - 0 3 56 - - - - 0 - - 0 0 56

Summer WB left 244 251 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 15 270 - 3.5% - 3.5% 8 - 4.0% 7 15 281

Summer WB thru 334 343 - 3.0% 2 - 3.0% 2 - 3.0% 4 - 3.0% 1 21 368 - 2.0% - 2.0% 5 - 3.0% 5 10 375

Ingell NB left 26 27 - - 0 - - 0 - - 0 - - 0 2 28 - - - - 0 - - 0 0 28

Ingell NB right 289 297 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 18 320 3.5% - 3.5% - 11 4.0% - 7 18 334
- - 0

25. County St (Route 140)/Johnson St/Trucci's 

Driveway - -

County EB left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

County EB bear left 56 58 - - 0 - - 0 - - 0 - - 0 4 61 - - - - 0 - - 0 0 61

County EB thru 733 753 11.0% - 6 11.0% - 7 11.0% - 14 11.0% - 3 46 812 6.0% - 6.0% - 19 11.0% - 20 39 840

County EB right 35 36 - - 0 - - 0 - - 0 - - 0 2 38 - - - - 0 - - 0 0 38

County WB left 7 7 - - 0 - - 0 - - 0 - - 0 0 8 - - - - 0 - - 0 0 8

County WB thru 699 718 - 11.0% 6 - 11.0% 7 - 11.0% 14 - 11.0% 3 44 775 - 6.0% - 6.0% 14 - 11.0% 20 34 798

County WB right 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3

County WB hard right 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2

Johnson NB left 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - - - 0 - - 0 0 4

Johnson NB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Johnson NB bear right 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3

Johnson NB right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Johnson SB hard left 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Johnson SB left 7 7 - - 0 - - 0 - - 0 - - 0 0 8 - - - - 0 - - 0 0 8

Johnson SB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Johnson SB right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Trucci's SWB left 19 20 - - 0 - - 0 - - 0 - - 0 1 21 - - - - 0 - - 0 0 21

Trucci's SWB bear left 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - - - 0 - - 0 0 4

Trucci's SWB bear right 64 66 - - 0 - - 0 - - 0 - - 0 4 70 - - - - 0 - - 0 0 70

Trucci's SWB right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0
- -

26. Myricks (Route 79)/ Route 140 at Exit 10 NB 

Ramps - -

Myricks EB left 108 111 - - 0 - - 0 - - 0 - - 0 7 118 - - - - 0 - - 0 0 118

Myricks EB thru 318 327 - 12.0% 6 - 12.0% 8 - 12.0% 15 - 12.0% 3 20 360 - 6.0% - 6.0% 14 - 12.0% 22 36 384

Myricks WB thru 181 186 - - 0 - - 0 - - 0 - - 0 11 197 - - - - 0 - - 0 0 197

Myricks WB right 203 208 12.0% - 6 12.0% - 7 12.0% - 15 12.0% - 3 13 235 6.0% - 6.0% - 19 12.0% - 22 41 264

Ramp NB left 26 27 - - 0 - - 0 - - 0 - - 0 2 28 - - - - 0 - - 0 0 28

Ramp NB right 49 50 - - 0 - - 0 - - 0 - - 0 3 53 - - - - 0 - - 0 0 53
- -

27. Myricks (Route 79)/ Route 140 at Exit 10 SB 

Ramps - -

Myricks EB thru 262 269 - - 0 - - 0 - - 0 - - 0 17 286 - - - - 0 - - 0 0 286

Myricks EB right 25 26 - - 0 - - 0 - - 0 - - 0 2 27 - - - - 0 - - 0 0 27

Myricks WB left 32 33 - - 0 - - 0 - - 0 - - 0 2 35 - - - - 0 - - 0 0 35

Myricks WB thru 172 177 - - 0 - - 0 - - 0 - - 0 11 188 - - - - 0 - - 0 0 188

Ramp SB left 164 168 - 12.0% 6 - 12.0% 8 - 12.0% 15 - 12.0% 3 10 192 - 6.0% - 6.0% 14 - 12.0% 22 36 216

Ramp SB right 89 91 - - 0 - - 0 - - 0 - - 0 6 97 - - - - 0 - - 0 0 97
- -

28. Middleboro Ave/Old Colony Ave/ Liberty Street - -

Middleboro EB left 171 171 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 11 186 - 2.0% - 2.0% 5 - 4.0% 7 12 194

Middleboro EB thru 123 123 - - 0 - - 0 - - 0 - - 0 8 131 - - - - 0 - - 0 0 131

Middleboro EB right 33 33 - - 0 - - 0 - - 0 - - 0 2 35 - - - - 0 - - 0 0 35

Middleboro WB left 14 14 - - 0 - - 0 - - 0 - - 0 1 15 - - - - 0 - - 0 0 15

Middleboro WB thru 112 112 - - 0 - - 0 - - 0 - - 0 7 119 - - - - 0 - - 0 0 119

Middleboro WB right 69 69 - - 0 - - 0 - - 0 - - 0 4 73 - - - - 0 - - 0 0 73

Liberty NB left 36 36 - - 0 - - 0 - - 0 - - 0 2 38 - - - - 0 - - 0 0 38

Liberty NB thru 106 106 - - 0 - - 0 - - 0 - - 0 7 113 - - - - 0 - - 0 0 113

Liberty NB right 45 45 - - 0 - - 0 - - 0 - - 0 3 48 - - - - 0 - - 0 0 48

Old Colony SB left 70 70 - - 0 - - 0 - - 0 - - 0 4 74 - - - - 0 - - 0 0 74

Old Colony SB thru 114 114 - - 0 - - 0 - - 0 - - 0 7 121 - - - - 0 - - 0 0 121

Old Colony SB right 192 192 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 12 209 2.0% - 2.0% - 6 4.0% - 7 13 218
- -

29. Middleboro Ave/Pinehill St/Caswell Street - -

Pinehill EB left 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2

Pinehill EB thru 112 112 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 7 123 - 2.0% - 2.0% 5 - 4.0% 7 12 131

Pinehill EB right 28 28 - 1.0% 1 - 1.0% 1 - 1.0% 1 - 1.0% 0 2 31 - - - - 0 - 1.0% 2 2 32

Middleboro WB left 28 28 - - 0 - - 0 - - 0 - - 0 2 30 - - - - 0 - - 0 0 30

Middleboro WB thru 141 141 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 9 155 2.0% - 2.0% - 6 4.0% - 7 13 164

Middleboro WB right 195 195 - - 0 - - 0 - - 0 - - 0 12 207 - - - - 0 - - 0 0 207

Caswell NB left 27 27 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 2 30 - - - - 0 1.0% - 2 2 31

Caswell NB thru 86 86 - - 0 - - 0 - - 0 - - 0 5 91 - - - - 0 - - 0 0 91

Caswell NB right 35 35 - - 0 - - 0 - - 0 - - 0 2 37 - - - - 0 - - 0 0 37

Middleboro SB left 203 203 - - 0 - - 0 - - 0 - - 0 13 216 - - - - 0 - - 0 0 216

Middleboro SB thru 107 107 - - 0 - - 0 - - 0 - - 0 7 114 - - - - 0 - - 0 0 114

Middleboro SB right 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - - - 0 - - 0 0 4
- -

30.Stevens Street/Pinehill Rd - -

Pinehill WB left 156 156 5.0% - 3 5.0% - 3 5.0% - 6 5.0% - 1 10 172 2.0% - 2.0% - 6 5.0% - 9 15 182

Pinehill WB right 7 7 - - 0 - - 0 - - 0 - - 0 0 7 - - - - 0 - - 0 0 7

Stevens NB thru 100 100 - 10.0% 5 - 10.0% 7 - 10.0% 13 - 10.0% 2 6 117 - 0.5% - 0.5% 1 - 10.0% 18 19 125

Stevens NB right 130 130 - 5.0% 3 - 5.0% 3 - 5.0% 6 - 5.0% 1 8 144 - 2.0% - 2.0% 5 - 5.0% 9 14 153

Stevens SB left 7 7 - - 0 - - 0 - - 0 - - 0 0 7 - - - - 0 - - 0 0 7

Stevens SB thru 81 81 10.0% - 5 10.0% - 6 10.0% - 13 10.0% - 2 5 98 0.5% - 0.5% - 2 10.0% - 18 20 107
- -
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31.  R Martin Sr Pkwy/Cohannet Street - -

Cohannet EB left 150 150 - - 0 - - 0 - - 0 - - 0 9 159 - - - - 0 - - 0 0 159

Cohannet EB thru 86 86 - - 0 - - 0 - - 0 - - 0 5 91 - - - - 0 - - 0 0 91

Cohannet WB thru 144 144 - - 0 - - 0 - - 0 - - 0 9 153 - - - - 0 - - 0 0 153

Cohannet WB right 39 39 - 2.0% 1 - 2.0% 1 - 2.0% 3 - 2.0% 0 2 44 - 1.0% - 1.0% 2 - 2.0% 4 6 47

R Martin SB left 131 131 2.0% - 1 2.0% - 1 2.0% - 3 2.0% - 0 8 142 1.0% - 1.0% - 3 2.0% - 4 7 146

R Martin SB right 230 230 - - 0 - - 0 - - 0 - - 0 14 244 - - - - 0 - - 0 0 244
- -

32. Gordon Owen Riverway / Riverway Ext./Williams 

Street - -

Gordon EB left 114 114 - - 0 - - 0 - - 0 - - 0 7 121 - - - - 0 - - 0 0 121

Gordon EB thru 335 335 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 21 361 0.5% - 0.5% - 2 4.0% - 7 9 366

Gordon EB right 58 58 - - 0 - - 0 - - 0 - - 0 4 62 - - - - 0 - - 0 0 62

Gordon WB left 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Gordon WB thru 321 321 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 20 345 - 0.5% - 0.5% 1 - 4.0% 7 8 349

Gordon WB right 41 41 - - 0 - - 0 - - 0 - - 0 3 44 - - - - 0 - - 0 0 44

Williams NB left 78 78 - - 0 - - 0 - - 0 - - 0 5 83 - - - - 0 - - 0 0 83

Williams NB thru 56 56 - - 0 - - 0 - - 0 - - 0 3 59 - - - - 0 - - 0 0 59

Williams NB right 3 3 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3

Williams SB left 25 25 - - 0 - - 0 - - 0 - - 0 2 27 - - - - 0 - - 0 0 27

Williams SB thru 45 45 - - 0 - - 0 - - 0 - - 0 3 48 - - - - 0 - - 0 0 48

Williams SB right 153 153 - - 0 - - 0 - - 0 - - 0 9 162 - - - - 0 - - 0 0 162
- -

33. County Street (Route 140) / Riverway Ext. - -

County EB left 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - - - 0 - - 0 0 10

County EB thru 446 446 7.0% - 4 7.0% - 4 7.0% - 9 7.0% - 2 27 482 5.5% - 5.5% - 17 7.0% - 13 30 505

County WB thru 445 445 - 7.0% 4 - 7.0% 5 - 7.0% 9 - 7.0% 2 27 480 - 5.5% - 5.5% 12 - 7.0% 13 25 498

County WB right 359 359 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 22 385 - 0.5% - 0.5% 1 - 4.0% 7 8 389

Riverway SB left 358 358 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 22 385 0.5% - 0.5% - 2 4.0% - 7 9 390

Riverway SB right 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - - - 0 - - 0 0 5
- -

34. Dean Street / Longmeadow Road - -

Dean Street EB left 13 13 - - 0 - - 0 - - 0 - - 0 1 14 - - - - 0 - - 0 0 14

Dean Street EB thru 811 811 - - 0 - - 0 - - 0 - - 0 50 861 - - - - 0 - - 0 0 861

Dean Street EB right 79 79 - - 0 - - 0 - - 0 - - 0 5 84 - - - - 0 - - 0 0 84

Dean Street WB left 266 266 2.0% - 1 2.0% - 1 2.0% - 3 2.0% - 0 16 285 0.5% - 0.5% - 2 2.0% - 4 6 288

Dean Street WB thru 694 694 - - 0 - - 0 - - 0 - - 0 43 737 - - - - 0 - - 0 0 737

Dean Street WB right 217 217 - - 0 - - 0 - - 0 - - 0 13 230 - - - - 0 - - 0 0 230

Gordon NB left 53 53 - - 0 - - 0 - - 0 - - 0 3 56 - - - - 0 - - 0 0 56

Gordon NB thru 232 232 - 2.0% 1 - 2.0% 1 - 2.0% 3 - 2.0% 0 14 249 - - - - 0 - 2.0% 4 4 250

Gordon NB right 334 334 - 2.0% 1 - 2.0% 1 - 2.0% 3 - 2.0% 0 21 358 - 0.5% - 0.5% 1 - 2.0% 4 5 360

Longmeadow SB left 205 205 - - 0 - - 0 - - 0 - - 0 13 218 - - - - 0 - - 0 0 218

Longmeadow SB thru 243 243 2.0% - 1 2.0% - 1 2.0% - 3 2.0% - 0 15 261 - - - - 0 2.0% - 4 4 262

Longmeadow SB right 24 24 - - 0 - - 0 - - 0 - - 0 1 25 - - - - 0 - - 0 0 25
- -

35. Winthrop Street/Highland Street - -

Winthrop EB left 105 105 - - 0 - - 0 - - 0 - - 0 6 111 - - - - 0 - - 0 0 111

Winthrop EB thru 537 537 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 33 575 3.5% - 3.5% - 11 4.0% - 7 18 589

Winthrop EB right 72 72 - - 0 - - 0 - - 0 - - 0 4 76 - - - - 0 - - 0 0 76

Winthrop WB left 9 9 - - 0 - - 0 - - 0 - - 0 1 10 - - - - 0 - - 0 0 10

Winthrop WB thru 483 483 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 30 517 - 3.5% - 3.5% 8 - 4.0% 7 15 528

Winthrop WB right 15 15 - - 0 - - 0 - - 0 - - 0 1 16 - - - - 0 - - 0 0 16

Highland NB left 66 66 - - 0 - - 0 - - 0 - - 0 4 70 - - - - 0 - - 0 0 70

Highland NB lthru 63 63 - - 0 - - 0 - - 0 - - 0 4 67 - - - - 0 - - 0 0 67

Highland NB right 19 19 - - 0 - - 0 - - 0 - - 0 1 20 - - - - 0 - - 0 0 20

Highland SB left 23 23 - - 0 - - 0 - - 0 - - 0 1 24 - - - - 0 - - 0 0 24

Highland SB lthru 78 78 - - 0 - - 0 - - 0 - - 0 5 83 - - - - 0 - - 0 0 83

Highland SB right 120 120 - - 0 - - 0 - - 0 - - 0 7 127 - - - - 0 - - 0 0 127
- -

36. Stevens Street/Secondary Site Driveway - -

Site Drive EB left 10 - - 0 - 15.0% 10 - 15.0% 19 - 15.0% 3 1 20 - 2.5% - 2.5% 6 - 15.0% 27 33 37

Site Drive EB right - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Stevens NB left - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Stevens NB thru 269 - 15.0% 8 - - 0 - - 0 - - 0 17 294 - - - - 0 - - 0 0 294

Stevens SB thru 221 15.0% - 8 - - 0 - - 0 - - 0 14 243 - - - - 0 - - 0 0 243

Stevens SB right 9 - - 0 15.0% - 9 15.0% - 19 15.0% - 3 1 20 2.5% - 2.5% - 8 15.0% - 27 35 39
- -

37. Route 105 / I-495 NB Ramps - -

I-495 Ramp WB left 37 37 3.0% - 2 3.0% - 2 3.0% - 4 3.0% - 1 2 43 5.0% - 5.0% - 16 3.0% - 5 21 61

I-495 Ramp WB right 108 108 - - 0 - - 0 - - 0 - - 0 7 115 - - - - 0 - - 0 0 115

Route 105 NB thru 621 621 - 9.0% 5 - 9.0% 6 - 9.0% 11 - 9.0% 2 38 669 - 1.0% - 1.0% 2 - 9.0% 16 18 678

Route 105 NB right 71 71 - - 0 - - 0 - - 0 - - 0 4 75 - - - - 0 - - 0 0 75

Route 105 SB  left 183 183 - - 0 - - 0 - - 0 - - 0 11 194 - - - - 0 - - 0 0 194

Route 105 SB thru 547 547 9.0% - 5 9.0% - 6 9.0% - 11 9.0% - 2 34 591 1.0% - 1.0% - 3 9.0% - 16 19 601
- -

38. Route 105 / I-495 SB Ramps - -

I-495 Ramp EB left 153 153 - - 0 - - 0 - - 0 - - 0 9 162 - - - - 0 - - 0 0 162

I-495 Ramp EB right 61 61 - - 0 - - 0 - - 0 - - 0 4 65 - - - - 0 - - 0 0 65

Route 105 NB left 54 54 - 3.0% 2 - 3.0% 2 - 3.0% 4 - 3.0% 1 3 61 - 5.0% - 5.0% 11 - 3.0% 5 16 74

Route 105 NB thru 539 539 - 9.0% 5 - 9.0% 6 - 9.0% 11 - 9.0% 2 33 582 - 1.0% - 1.0% 2 - 9.0% 16 18 591

Route 105 SB thru 485 485 12.0% - 6 12.0% - 7 12.0% - 15 12.0% - 3 30 529 6.0% - 6.0% - 19 12.0% - 22 41 558

Route 105 SB right 99 99 - - 0 - - 0 - - 0 - - 0 6 105 - - - - 0 - - 0 0 105
- -
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Build Analysis Year 2032 Veh trips out ......50 Veh trips out ......66 Veh trips out ....127 Veh trips out ......23 Veh trips out ......227 Veh trips out ......2 Veh trips out ......180

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Veh trips in …….3 Veh trips in …….180Veh trips in …….50 Veh trips in …….62 Veh trips in …..127 Veh trips in …….23 Veh trips in …….313

Build

Build - TOTAL

Casino/Restaurant/Hotel Water Park

Casino 

Patron, etc. 

Trips

Casino/Restaurant/Hotel

TOTAL 

Project 

Generated 

Trips

Build
Employee 

Trips

CASINO EMPLOYEE TRIPSCASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, EXISTING

Existing 

Counts

Seasonally 

Adjusted 

Counts

(to be replaced by LUIP Phase 2                      

if no First Light)
(to be built by 2022 if no First Light)

LUIP Phase 1 Remainder Existing LUIP

NO ACTION

No Action 

Trips

LUIP Phase 2 CrossRoads

(to remain during construction                      

of First Light)

773.06 ksf of warehouse Casino/Restaurant/Hotel

Existing LUIP

No Action 

Trips

Crossroads

(to be built if no First Light;                         

will replace Existing LUIP)

Warehouse +Office Casino/Restaurant/Hotel Water Park

LUIP Phase 1 Remainder LUIP Phase 2

39. Route 18 / Route 79 - -

Route 79 EB left 96 96 - - 0 - - 0 - - 0 - - 0 6 102 - - - - 0 - - 0 0 102

Route 79 EB thru 133 133 - 12.0% 6 - 12.0% 8 - 12.0% 15 - 12.0% 3 8 154 - 6.0% - 6.0% 14 - 12.0% 22 36 178

Route 79 EB right 18 18 - - 0 - - 0 - - 0 - - 0 1 19 - - - - 0 - - 0 0 19

Route 79 WB left 37 37 - - 0 - - 0 - - 0 - - 0 2 39 - - - - 0 - - 0 0 39

Route 79 WB thru 152 152 12.0% - 6 12.0% - 7 12.0% - 15 12.0% - 3 9 175 6.0% - 6.0% - 19 12.0% - 22 41 204

Route 79 WB right 63 63 - - 0 - - 0 - - 0 - - 0 4 67 - - - - 0 - - 0 0 67

Route 18 NB left 31 31 - - 0 - - 0 - - 0 - - 0 2 33 - - - - 0 - - 0 0 33

Route 18 NB thru 219 219 - - 0 - - 0 - - 0 - - 0 14 233 - - - - 0 - - 0 0 233

Route 18 NB right 38 38 - - 0 - - 0 - - 0 - - 0 2 40 - - - - 0 - - 0 0 40

Route 18 SB left 39 39 - - 0 - - 0 - - 0 - - 0 2 41 - - - - 0 - - 0 0 41

Route 18 SB thru 248 248 - - 0 - - 0 - - 0 - - 0 15 263 - - - - 0 - - 0 0 263

Route 18 SB right 101 101 - - 0 - - 0 - - 0 - - 0 6 107 - - - - 0 - - 0 0 107
- -

40. Taunton Street / Route 18 - -

Taunton EB left 82 82 - - 0 - - 0 - - 0 - - 0 5 87 - - - - 0 - - 0 0 87

Taunton EB thru 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Taunton EB right 12 12 - - 0 - - 0 - - 0 - - 0 1 13 - - - - 0 - - 0 0 13

Taunton WB left 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - - - 0 - - 0 0 4

Taunton WB thru 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Taunton WB right 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0

Route 18 NB left 15 15 - - 0 - - 0 - - 0 - - 0 1 16 - - - - 0 - - 0 0 16

Route 18 NB thru 375 375 - - 0 - - 0 - - 0 - - 0 23 398 - - - - 0 - - 0 0 398

Route 18 NB right 1 1 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1

Route 18 SB left 4 4 - - 0 - - 0 - - 0 - - 0 0 4 - - - - 0 - - 0 0 4

Route 18 SB thru 376 376 - - 0 - - 0 - - 0 - - 0 23 399 - - - - 0 - - 0 0 399

Route 18 SB right 83 83 - - 0 - - 0 - - 0 - - 0 5 88 - - - - 0 - - 0 0 88
- -

41. Route 18 / I-495 NB Ramps - -

I-495 Ramp WB left 22 22 - - 0 - - 0 - - 0 - - 0 1 23 - - - - 0 - - 0 0 23

I-495 Ramp WB right 113 113 - - 0 - - 0 - - 0 - - 0 7 120 - - - - 0 - - 0 0 120

Route 18 NB thru 389 389 - - 0 - - 0 - - 0 - - 0 24 413 - - - - 0 - - 0 0 413

Route 18 NB right 103 103 - - 0 - - 0 - - 0 - - 0 6 109 - - - - 0 - - 0 0 109

Route 18 SB left 14 14 - - 0 - - 0 - - 0 - - 0 1 15 - - - - 0 - - 0 0 15

Route 18 SB thru 363 363 - - 0 - - 0 - - 0 - - 0 22 385 - - - - 0 - - 0 0 385
- -

42. Route 18 / I-495 NB Ramps - -

I-495 Ramp EB left 39 39 - - 0 - - 0 - - 0 - - 0 2 41 - - - - 0 - - 0 0 41

I-495 Ramp EB right 164 164 - - 0 - - 0 - - 0 - - 0 10 174 - - - - 0 - - 0 0 174

Route 18 NB left 22 22 - - 0 - - 0 - - 0 - - 0 1 23 - - - - 0 - - 0 0 23

Route 18 NB thru 453 453 - - 0 - - 0 - - 0 - - 0 28 481 - - - - 0 - - 0 0 481

Route 18 SB thru 298 298 - - 0 - - 0 - - 0 - - 0 18 316 - - - - 0 - - 0 0 316

Route 18 SB right 87 87 - - 0 - - 0 - - 0 - - 0 5 92 - - - - 0 - - 0 0 92

43. Route 18/Route 44/Route 28 (Middleboro Rotary)  

Route 44 EB left 135 135 - - 0 - - 0 - - 0 - - 0 8 143 - - - - 0 - - 0 0 143

Route 44 EB thru 295 295 - 12.0% 6 - 12.0% 8 - 12.0% 15 - 12.0% 18 326 - 6.0% - 6.0% 14 - 12.0% 22 36 347

Route 44 EB bear right 359 359 - - 0 - - 0 - - 0 - - 22 381 - - - - 0 - - 0 0 381

Route 44 EB right 88 88 - - 0 - - 0 - - 0 - - 5 93 - - - - 0 - - 0 0 93

Route 44 WB hard left 19 19 - - 0 - - 0 - - 0 - - 1 20 - - - - 0 - - 0 0 20

Route 44 WB left 32 32 - - 0 - - 0 - - 0 - - 2 34 - - - - 0 - - 0 0 34

Route 44 WB thru 454 454 12.0% - 6 12.0% - 7 12.0% - 15 12.0% - 28 496 6.0% - 6.0% - 19 12.0% - 22 41 522

Route 44 WB right 25 25 - - 0 - - 0 - - 0 - - 2 27 - - - - 0 - - 0 0 27

Route 18 NB left 85 85 - - 0 - - 0 - - 0 - - 5 90 - - - - 0 - - 0 0 90

Route 18 NB thru 148 148 - - 0 - - 0 - - 0 - - 9 157 - - - - 0 - - 0 0 157

Route 18 NB right 38 38 - - 0 - - 0 - - 0 - - 2 40 - - - - 0 - - 0 0 40

Route 18 NB hard right 215 215 - - 0 - - 0 - - 0 - - 0 13 228 - - - - 0 - - 0 0 228

Route 18/28 SB left 17 17 - - 0 - - 0 - - 0 - - 0 1 18 - - - - 0 - - 0 0 18

Route 18/28 SB bear left 129 129 - - 0 - - 0 - - 0 - - 0 8 137 - - - - 0 - - 0 0 137

Route 18/28 SB thru 148 148 - - 0 - - 0 - - 0 - - 0 9 157 - - - - 0 - - 0 0 157

Route 18/28 SB right 260 260 - - 0 - - 0 - - 0 - - 0 16 276 - - - - 0 - - 0 0 276

Route 28 NWB left 106 106 - - 0 - - 0 - - 0 - - 0 7 113 - - - - 0 - - 0 0 113

Route 28 NWB bear left 375 375 - - 0 - - 0 - - 0 - - 0 23 398 - - - - 0 - - 0 0 398

Route 28 NWB bear right 144 144 - - 0 - - 0 - - 0 - - 0 9 153 - - - - 0 - - 0 0 153

Route 28 NWB right 73 73 - - 0 - - 0 - - 0 - - 0 5 78 - - - - 0 - - 0 0 78

44. Route 44 / I-495 NB Ramps

Route 44 EB left 67 67 - - 0 - - 0 - - 0 - - 0 4 71 - - - - 0 - - 0 0 71

Route 44 EB thru 1017 1017 - 12.0% 6 - 12.0% 8 - 12.0% 15 - 12.0% 3 63 1093 - 6.0% - 6.0% 14 - 12.0% 22 36 1117

Route 44 WB thru 753 753 12.0% - 6 12.0% - 7 12.0% - 15 12.0% - 3 46 813 6.0% - 6.0% - 19 12.0% - 22 41 842

Route 44 WB right 533 533 - - 0 - - 0 - - 0 - - 0 33 566 - - - - 0 - - 0 0 566

I-495 Ramp SB left 6 6 - - 0 - - 0 - - 0 - - 0 0 6 - - - - 0 - - 0 0 6

I-495 Ramp SB right 163 163 - - 0 - - 0 - - 0 - - 0 10 173 - - - - 0 - - 0 0 173
- -

45. Route 44 / I-495 SB Ramps - -

Route 44 EB thru 615 615 - 12.0% 6 - 12.0% 8 - 12.0% 15 - 12.0% 3 38 666 - 6.0% - 6.0% 14 - 12.0% 22 36 690

Route 44 EB right 180 180 - - 0 - - 0 - - 0 - - 0 11 191 - - - - 0 - - 0 0 191

Route 44 WB left 31 31 - - 0 - - 0 - - 0 - - 0 2 33 - - - - 0 - - 0 0 33

Route 44 WB thru 885 885 12.0% - 6 12.0% - 7 12.0% - 15 12.0% - 3 55 954 6.0% - 6.0% - 19 12.0% - 22 41 983

I-495 Ramp NB left 45 45 - - 0 - - 0 - - 0 - - 0 3 48 - - - - 0 - - 0 0 48

I-495 Ramp NB right 469 469 - - 0 - - 0 - - 0 - - 0 29 498 - - - - 0 - - 0 0 498
- -



Project First Light 11/13/2012 Alternative A (Full Build)

SATURDAY. Peak (11:45-12:45)

Yearly Growth Rate: 0.60% Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ......50 Veh trips out ......66 Veh trips out ....127 Veh trips out ......23 Veh trips out ......227 Veh trips out ......2 Veh trips out ......180

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Veh trips in …….3 Veh trips in …….180Veh trips in …….50 Veh trips in …….62 Veh trips in …..127 Veh trips in …….23 Veh trips in …….313

Build

Build - TOTAL

Casino/Restaurant/Hotel Water Park

Casino 

Patron, etc. 

Trips

Casino/Restaurant/Hotel

TOTAL 

Project 

Generated 

Trips

Build
Employee 

Trips

CASINO EMPLOYEE TRIPSCASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, EXISTING

Existing 

Counts

Seasonally 

Adjusted 

Counts

(to be replaced by LUIP Phase 2                      

if no First Light)
(to be built by 2022 if no First Light)

LUIP Phase 1 Remainder Existing LUIP

NO ACTION

No Action 

Trips

LUIP Phase 2 CrossRoads

(to remain during construction                      

of First Light)

773.06 ksf of warehouse Casino/Restaurant/Hotel

Existing LUIP

No Action 

Trips

Crossroads

(to be built if no First Light;                         

will replace Existing LUIP)

Warehouse +Office Casino/Restaurant/Hotel Water Park

LUIP Phase 1 Remainder LUIP Phase 2

46. Route 44 / Richmond Street - -

Route 44 EB left 62 62 - - 0 - - 0 - - 0 - - 0 4 66 - - - - 0 - - 0 0 66

Route 44 EB thru 759 759 - 12.0% 6 - 12.0% 8 - 12.0% 15 - 12.0% 3 47 819 - 6.0% - 6.0% 14 - 12.0% 22 36 843

Route 44 EB right 19 19 - - 0 - - 0 - - 0 - - 0 1 20 - - - - 0 - - 0 0 20

Route 44 WB left 25 25 - - 0 - - 0 - - 0 - - 0 2 27 - - - - 0 - - 0 0 27

Route 44 WB thru 854 854 12.0% - 6 12.0% - 7 12.0% - 15 12.0% - 3 53 921 6.0% - 6.0% - 19 12.0% - 22 41 950

Route 44 WB right 17 17 - - 0 - - 0 - - 0 - - 0 1 18 - - - - 0 - - 0 0 18

Richmond NB left 5 5 - - 0 - - 0 - - 0 - - 0 0 5 - - - - 0 - - 0 0 5

Richmond NB thru 6 6 - - 0 - - 0 - - 0 - - 0 0 6 - - - - 0 - - 0 0 6

Richmond NB right 13 13 - - 0 - - 0 - - 0 - - 0 1 14 - - - - 0 - - 0 0 14

Richmond SB left 12 12 - - 0 - - 0 - - 0 - - 0 1 13 - - - - 0 - - 0 0 13

Richmond SB thru 6 6 - - 0 - - 0 - - 0 - - 0 0 6 - - - - 0 - - 0 0 6

Richmond SB right 65 65 - - 0 - - 0 - - 0 - - 0 4 69 - - - - 0 - - 0 0 69
- -

47. Route 44 / Church Street - -

Route 44 EB left 48 48 - - 0 - - 0 - - 0 - - 0 3 51 - - - - 0 - - 0 0 51

Route 44 EB thru 835 835 - 12.0% 6 - 12.0% 8 - 12.0% 15 - 12.0% 3 51 899 - 6.0% - 6.0% 14 - 12.0% 22 36 923

Route 44 EB right 79 79 - - 0 - - 0 - - 0 - - 0 5 84 - - - - 0 - - 0 0 84

Route 44 WB left 23 23 - - 0 - - 0 - - 0 - - 0 1 24 - - - - 0 - - 0 0 24

Route 44 WB thru 855 855 12.0% - 6 12.0% - 7 12.0% - 15 12.0% - 3 53 922 6.0% - 6.0% - 19 12.0% - 22 41 951

Route 44 WB right 39 39 - - 0 - - 0 - - 0 - - 0 2 41 - - - - 0 - - 0 0 41

Church NB left 61 61 - - 0 - - 0 - - 0 - - 0 4 65 - - - - 0 - - 0 0 65

Church NB thru 10 10 - - 0 - - 0 - - 0 - - 0 1 11 - - - - 0 - - 0 0 11

Church NB right 30 30 - - 0 - - 0 - - 0 - - 0 2 32 - - - - 0 - - 0 0 32

Church SB left 49 49 - - 0 - - 0 - - 0 - - 0 3 52 - - - - 0 - - 0 0 52

Church SB thru 13 13 - - 0 - - 0 - - 0 - - 0 1 14 - - - - 0 - - 0 0 14

Church SB right 48 48 - - 0 - - 0 - - 0 - - 0 3 51 - - - - 0 - - 0 0 51
- -

48. Route 44 / Hill Street - -

Route 44 EB left 36 36 - - 0 - - 0 - - 0 - - 0 2 38 - - - - 0 - - 0 0 38

Route 44 EB thru 871 871 - 12.0% 6 - 12.0% 8 - 12.0% 15 - 12.0% 3 54 938 - 6.0% - 6.0% 14 - 12.0% 22 36 962

Route 44 EB right 36 36 - - 0 - - 0 - - 0 - - 0 2 38 - - - - 0 - - 0 0 38

Route 44 WB left 29 29 - - 0 - - 0 - - 0 - - 0 2 31 - - - - 0 - - 0 0 31

Route 44 WB thru 1011 1011 12.0% - 6 12.0% - 7 12.0% - 15 12.0% - 3 62 1087 6.0% - 6.0% - 19 12.0% - 22 41 1116

Route 44 WB right 26 26 - - 0 - - 0 - - 0 - - 0 2 28 - - - - 0 - - 0 0 28

Hill NB left 21 21 - - 0 - - 0 - - 0 - - 0 1 22 - - - - 0 - - 0 0 22

Hill NB thru 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2

Hill NB right 31 31 - - 0 - - 0 - - 0 - - 0 2 33 - - - - 0 - - 0 0 33

Hill SB left 2 2 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2

Hill SB thru 6 6 - - 0 - - 0 - - 0 - - 0 0 6 - - - - 0 - - 0 0 6

Hill SB right 44 44 - - 0 - - 0 - - 0 - - 0 3 47 - - - - 0 - - 0 0 47
- -

49. Route 44 / Orchard Street - -

Route 44 EB left 72 72 - - 0 - - 0 - - 0 - - 0 4 76 - - - - 0 - - 0 0 76

Route 44 EB thru 1149 1149 - 8.0% 4 - 8.0% 5 - 8.0% 10 - 8.0% 2 71 1229 - 4.0% - 4.0% 9 - 8.0% 14 23 1244

Route 44 EB right 276 276 - - 0 - - 0 - - 0 - - 0 17 293 - - - - 0 - - 0 0 293

Route 44 WB left 18 18 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 1 24 2.0% - 2.0% - 6 4.0% - 7 13 33

Route 44 WB thru 1216 1216 8.0% - 4 8.0% - 5 8.0% - 10 8.0% - 2 75 1300 4.0% - 4.0% - 13 8.0% - 14 27 1319

Route 44 WB right 134 134 - - 0 - - 0 - - 0 - - 0 8 142 - - - - 0 - - 0 0 142

Orchard NB left 289 289 - - 0 - - 0 - - 0 - - 0 18 307 - - - - 0 - - 0 0 307

Orchard NB thru 84 84 - - 0 - - 0 - - 0 - - 0 5 89 - - - - 0 - - 0 0 89

OrchardNB right 48 48 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 3 55 - 2.0% - 2.0% 5 - 4.0% 7 12 63

Orchard SB left 152 152 - - 0 - - 0 - - 0 - - 0 9 161 - - - - 0 - - 0 0 161

Orchard SB thru 73 73 - - 0 - - 0 - - 0 - - 0 5 78 - - - - 0 - - 0 0 78

Orchard SB right 132 132 - - 0 - - 0 - - 0 - - 0 8 140 - - - - 0 - - 0 0 140
- -

50. Route 138 / I-495 NB Ramps - -

I-495 Ramp WB left 117 117 - - 0 - - 0 - - 0 - - 0 7 124 - - - - 0 - - 0 0 124

I-495 Ramp WB thru 0 0 - - - - - - 0 0 0 - - - - 0 - - 0 0

I-495 Ramp WB right 83 83 - - 0 - - 0 - - 0 - - 0 5 88 - - - - 0 - - 0 0 88

Route 138 NB left 193 193 - - 0 - - 0 - - 0 - - 0 12 205 - - - - 0 - - 0 0 205

Route 138 NB thru 755 755 - - 0 - - 0 - - 0 - - 0 47 802 - - - - 0 - - 0 0 802

Route 138 SB thru 555 555 - - 0 - - 0 - - 0 - - 0 34 589 - - - - 0 - - 0 0 589

Route 138 SB right 165 165 - - 0 - - 0 - - 0 - - 0 10 175 - - - - 0 - - 0 0 175
- -

51. Route 138 / I-495 SB Ramps - -

I-495 Ramp EB left 191 191 - - 0 - - 0 - - 0 - - 0 12 203 - - - - 0 - - 0 0 203

I-495 Ramp EB thru 2 2 - - - - - - 0 0 2 - - - - 0 - - 0 2

I-495 Ramp EB right 206 206 - - 0 - - 0 - - 0 - - 0 13 219 - - - - 0 - - 0 0 219

Route 138 NB thru 757 757 - - 0 - - 0 - - 0 - - 0 47 804 - - - - 0 - - 0 0 804

Route 138 NB right 161 161 - - 0 - - 0 - - 0 - - 0 10 171 - - - - 0 - - 0 0 171

Route 138 SB left 62 62 - - 0 - - 0 - - 0 - - 0 4 66 - - - - 0 - - 0 0 66

Route 138 SB thru 610 610 - - 0 - - 0 - - 0 - - 0 38 648 - - - - 0 - - 0 0 648
- -

52. Route 104 / Route 24 NB Ramps - -

Route 104 EB thru 514 514 - - 0 - - 0 - - 0 - - 0 32 546 - - - - 0 - - 0 0 546

Route 104 EB right 66 66 - - 0 - - 0 - - 0 - - 0 4 70 - - - - 0 - - 0 0 70

Route 104 WB left 228 228 - - 0 - - 0 - - 0 - - 0 14 242 - - - - 0 - - 0 0 242

Route 104 WB thru 712 712 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 44 761 1.0% - 1.0% - 3 4.0% - 7 10 767

Route 24 Ramp NB left 35 35 - - 0 - - 0 - - 0 - - 0 2 37 - - - - 0 - - 0 0 37

Route 24 Ramp NB right 468 468 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 29 501 - 1.0% - 1.0% 2 - 4.0% 7 9 506
- -

53. Route 104 / Route 24 SB Ramps - -

Route 104 EB left 28 28 - - 0 - - 0 - - 0 - - 0 2 30 - - - - 0 - - 0 0 30

Route 104 EB thru 351 351 - - 0 - - 0 - - 0 - - 0 22 373 - - - - 0 - - 0 0 373

Route 104 WB thru 286 286 - - 0 - - 0 - - 0 - - 0 18 304 - - - - 0 - - 0 0 304

Route 104 WB right 461 461 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 28 494 1.0% - 1.0% - 3 4.0% - 7 10 500

Route 24 Ramp SB left 229 229 - - 0 - - 0 - - 0 - - 0 14 243 - - - - 0 - - 0 0 243

Route 24 Ramp SB right 96 96 - - 0 - - 0 - - 0 - - 0 6 102 - - - - 0 - - 0 0 102
- -



Project First Light 11/13/2012 Alternative A (Full Build)

SATURDAY. Peak (11:45-12:45)

Yearly Growth Rate: 0.60% Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022

Build Analysis Year 2032 Veh trips out ......50 Veh trips out ......66 Veh trips out ....127 Veh trips out ......23 Veh trips out ......227 Veh trips out ......2 Veh trips out ......180

Seasonal Adjustment - MARCH 1.027

Background Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2032 2022 2032 IN OUT IN OUT Total IN OUT Total 2022 2032

Veh trips in …….3 Veh trips in …….180Veh trips in …….50 Veh trips in …….62 Veh trips in …..127 Veh trips in …….23 Veh trips in …….313

Build

Build - TOTAL

Casino/Restaurant/Hotel Water Park

Casino 

Patron, etc. 

Trips

Casino/Restaurant/Hotel

TOTAL 

Project 

Generated 

Trips

Build
Employee 

Trips

CASINO EMPLOYEE TRIPSCASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, EXISTING

Existing 

Counts

Seasonally 

Adjusted 

Counts

(to be replaced by LUIP Phase 2                      

if no First Light)
(to be built by 2022 if no First Light)

LUIP Phase 1 Remainder Existing LUIP

NO ACTION

No Action 

Trips

LUIP Phase 2 CrossRoads

(to remain during construction                      

of First Light)

773.06 ksf of warehouse Casino/Restaurant/Hotel

Existing LUIP

No Action 

Trips

Crossroads

(to be built if no First Light;                         

will replace Existing LUIP)

Warehouse +Office Casino/Restaurant/Hotel Water Park

LUIP Phase 1 Remainder LUIP Phase 2

54. Padelford Street / Route 24 NB Ramps - -

Paddleford EB thru 165 165 - - 0 - - 0 - - 0 - - 0 10 175 - - - - 0 - - 0 0 175

Paddleford EB right 186 186 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 11 198 1.0% - 1.0% - 3 1.0% - 2 5 202

Paddleford WB left 55 55 - - 0 - - 0 - - 0 - - 0 3 58 - - - - 0 - - 0 0 58

Paddleford WB thru 133 133 - - 0 - - 0 - - 0 - - 0 8 141 - - - - 0 - - 0 0 141

Route 24 NB Ramp left 24 24 - - 0 - - 0 - - 0 - - 0 1 25 - - - - 0 - - 0 0 25

Route 24 NB Ramp right 18 18 - - 0 - - 0 - - 0 - - 0 1 19 - - - - 0 - - 0 0 19
- -

55. Padelford Street / Route 24 SB Ramps - -

Paddleford EB left 37 37 - - 0 - - 0 - - 0 - - 0 2 39 - - - - 0 - - 0 0 39

Paddleford EB thru 273 273 1.0% - 1 1.0% - 1 1.0% - 1 1.0% - 0 17 291 1.0% - 1.0% - 3 1.0% - 2 5 295

Paddleford WB thru 125 125 - - 0 - - 0 - - 0 - - 0 8 133 - - - - 0 - - 0 0 133

Paddleford WB right 32 32 - - 0 - - 0 - - 0 - - 0 2 34 - - - - 0 - - 0 0 34

Route 24 SB Ramp left 78 78 - - 0 - - 0 - - 0 - - 0 5 83 - - - - 0 - - 0 0 83

Route 24 SB Ramp right 174 174 - 1.0% 1 - 1.0% 1 - 1.0% 1 - 1.0% 0 11 186 - 1.0% - 1.0% 2 - 1.0% 2 4 189



Project First Light 11/13/2012 Alternative B (Phase 1A and Phase 3)
A.M. Peak (7:15-8:15)

Yearly Growth Rate: 0.60% Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022 Veh trips in 183 Veh trips in 183 Veh trips in 281 Veh trips in 83 Veh trips in 55 Veh trips in 0 Veh trips in 23 Veh trips in 34

Veh trips out 49 Veh trips out 51 Veh trips out 59 Veh trips out 22 Veh trips out 20 Veh trips out 0 Veh trips out 17 Veh trips out 12

Seasonal Adjustment - MARCH 1.027

Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2022 IN OUT IN OUT IN OUT Total IN OUT Total 2022

1. Galleria Mall Driveway North/County 
Road/Overpass Connector

County EB left 0 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0
County EB thru 0 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0
County WB thru 0 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0
County WB right 0 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0
Overpass SB left 0 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0
Overpass SB right 0 0 - - 0 - - 0 - - 0 - - 0 - - - - 0 - - 0 0 0

2. Galleria Mall Drive South/ County Street
Galleria EB left 31 32 2 - - 0 - - 0 - - 0 - - 0 2 34 - - - - 0 - - 0 0 34
Galleria EB thru 3 3 0 - - 0 - - 0 - - 0 - - 0 0 3 - - - - 0 - - 0 0 3
Galleria EB right 5 5 0 - - 0 - - 0 - - 0 - - 0 0 5 - - - - 0 - - 0 0 5
Route 140 Exit Ramp WB right 210 216 13 65.0% - 119 65.0% - 119 65.0% - 183 65.0% - 54 13 412 83.5% - 83.5% - 65 65.0% - 22 87 435
County NB left 6 6 0 - - 0 - - 0 - - 0 - - 0 0 7 - - - - 0 - - 0 0 7
County NB thru 118 121 7 - - 0 - - 0 - - 0 - - 0 7 129 - - - - 0 - - 0 0 129
County SB left 57 59 4 - 20.0% 10 - 20.0% 10 - 20.0% 12 - 20.0% 4 4 74 - 14.0% - 14.0% 5 - 20.0% 2 7 79
County SB thru 55 56 3 - - 0 - - 0 - - 0 - - 0 3 60 - - - - 0 - - 0 0 60
County SB right 88 90 6 - - 0 - - 0 - - 0 - - 0 6 96 - - - - 0 - - 0 0 96

3. Overpass Connector/Route 140 NB Ramps/Stevens 
Street
Overpass EB left 8 8 1 - - 0 - - 0 - - 0 - - 0 1 9 - - - - 0 - - 0 0 9
Overpass EB thru 5 5 0 - - 0 - - 0 - - 0 - - 0 0 5 - - - - 0 - - 0 0 5
Overpass EB right 0 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0
Route 140 WB left 15 15 1 - - 0 - - 0 - - 0 - - 0 1 16 - - - - 0 - - 0 0 16
Route 140 WB thru 8 8 1 - - 0 - - 0 - - 0 - - 0 1 9 - - - - 0 - - 0 0 9
Route 140 WB right 136 140 9 20.0% - 37 20.0% - 37 20.0% - 56 20.0% - 17 9 204 14.0% - 14.0% - 11 20.0% - 7 18 203
Stevens NB left 0 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - 0 - - 0 0 0
Stevens NB thru 261 268 17 65.0% - 119 65.0% - 119 65.0% - 183 65.0% - 54 17 468 83.5% - 83.5% - 65 65.0% - 22 87 491
Stevens NB right 95 98 6 - - 0 - - 0 - - 0 - - 0 6 104 - - - - 0 - - 0 0 104
Stevens SB left 116 119 7 - 65.0% 32 - 65.0% 33 - 65.0% 38 - 65.0% 14 7 163 - 83.5% - 83.5% 31 - 65.0% 8 39 197
Stevens SB thru 88 90 6 - 20.0% 10 - 20.0% 10 - 20.0% 12 - 20.0% 4 6 108 - 14.0% - 14.0% 5 - 20.0% 2 7 113
Stevens SB right 11 11 1 - - 0 - - 0 - - 0 - - 0 1 12 - - - - 0 - - 0 0 12

4. O'Connell Way/Driveway/Stevens Street
O'connell EB left 11 11 1 - - 0 - - 0 - - 0 - - 0 1 12 - - - - 0 - - 0 0 12
O'connell EB thru 2 2 0 - - 0 - - 0 - - 0 - - 0 0 2 - - - - 0 - - 0 0 2
O'connell EB right 37 38 2 - - 0 - 85.0% 43 - 85.0% 50 - 85.0% 19 2 47 - 97.5% - 97.5% 37 - 85.0% 10 47 87
Driveway WB left 33 34 2 - 85.0% 42 - - 0 - - 0 - - 0 2 78 - - - - 0 - - 0 0 78
Driveway WB thru 1 1 0 - - 0 - - 0 - - 0 - - 0 0 1 - - - - 0 - - 0 0 1
Driveway WB right 4 4 0 - 15.0% 7 - - 0 - - 0 - - 0 0 11 - - - - 0 - - 0 0 11
Stevens NB left 90 92 6 - - 0 85.0% - 156 85.0% - 239 85.0% - 71 6 181 97.5% - 97.5% - 76 85.0% - 29 105 203
Stevens NB thru 203 208 13 - - 0 - - 0 - - 0 - - 0 13 221 - - - - 0 - - 0 0 221
Stevens NB right 112 115 7 85.0% - 156 - - 0 - - 0 - - 0 7 278 - - - - 0 - - 0 0 278
Stevens SB left 18 18 1 15.0% - 27 - - 0 - - 0 - - 0 1 47 - - - - 0 - - 0 0 47
Stevens SB thru 145 149 9 - - 0 - - 0 - - 0 - - 0 9 158 - - - - 0 - - 0 0 158
Stevens SB right 27 28 2 - - 0 - - 0 - - 0 - - 0 2 29 - - - - 0 - - 0 0 29

5. Route 24 Northbound Ramps (Exit 12A)/County 
Street (Route 140)
Route 24 Exit WB right 309 317 20 - - 0 - - 0 - - 0 - - 0 20 337 - - - - 0 - - 0 0 337
Route 140 NB thru 561 576 36 - 17.0% 8 - 17.0% 9 - 17.0% 10 - 17.0% 4 36 621 - 22.5% - 22.5% 9 - 17.0% 2 11 631
Route 140 NB right 1171 1203 74 - 48.0% 24 - 48.0% 24 - 48.0% 28 - 48.0% 11 74 1305 - 61.0% - 61.0% 22 - 48.0% 6 28 1329
Route 140 SB left 237 243 15 - - 0 - - 0 - - 0 - - 0 15 258 - - - - 0 - - 0 0 258
Route 140 SB thru 936 961 59 52.0% - 95 52.0% - 95 52.0% - 146 52.0% - 43 59 1167 67.5% - 67.5% - 53 52.0% - 18 71 1187

6. Route 24 Southbound Ramps (Exit 12B)/County 
Street (Route 140)
Route 24 Exit Ramp EB left 175 180 11 - - 0 - - 0 - - 0 - - 0 11 191 - - - - 0 - - 0 0 191
Route 24 Exit Ramp EB right 637 654 40 48.0% - 88 48.0% - 88 48.0% - 135 48.0% - 40 40 830 61.0% - 61.0% - 48 48.0% - 16 64 847
Route 140 NB left 78 80 5 - 13.0% 6 - 13.0% 7 - 13.0% 8 - 13.0% 3 5 92 - 16.0% - 16.0% 6 - 13.0% 2 8 99
Route 140 NB thru 792 813 50 - 4.0% 2 - 4.0% 2 - 4.0% 2 - 4.0% 1 50 866 - 6.5% - 6.5% 2 - 4.0% 0 2 868
Route 140 SB thru 536 550 34 4.0% - 7 4.0% - 7 4.0% - 11 4.0% - 3 34 595 6.5% - 6.5% - 5 4.0% - 1 6 597
Route 140 SB right 176 181 11 - - 0 - - 0 - - 0 - - 0 11 192 - - - - 0 - - 0 0 192

LUIP Phase 1 Remainder LUIP Phase 2

Casino/RestaurantWater Park

Existing LUIP

Crossroads Casino/Restaurant

Casino/Restaurant Water Park Hotel

HotelWarehouse +Office773.06 ksf of warehouse

(to be built by 2022 if no First Light)
No Action 

Trips
(to be replaced by LUIP Phase 2 if no 

First Light)
(to be built if no First Light; will replace 

Existing LUIP)

NO ACTION
Existing LUIP LUIP Phase 2

EXISTING
Seasonally 
Adjusted 
Counts

Existing 
Counts

Background 
Growth

LUIP Phase 1 Remainder CrossRoads
(to remain during construction of First 

Light

Build - TOTAL
TOTAL 
Project 

Generated 
Trips

BuildCasino/Restaurant
Employee 

Trips

Casino 
Patron, etc. 

Trips

CASINO EMPLOYEE TRIPSCASINO PATRONS, HOTEL TRIPS, WATER PARK TRIPS, ENTERTAINMENT TRIPS



Project First Light 11/13/2012 Alternative B (Phase 1A and Phase 3)
P.M. Peak (4:30-5:30)

Yearly Growth Rate: 0.60% 773.06 ksf of warehouse Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022 Veh trips in 62 Veh trips in 96 Veh trips in 80 Veh trips in 28 Veh trips in 357 Veh trips in 3 Veh trips in 20 Veh trips in 128

Veh trips out 186 Veh trips out 225 Veh trips out 290 Veh trips out 84 Veh trips out 270 Veh trips out 3 Veh trips out 22 Veh trips out 170

Seasonal Adjustment - MARCH 1.027

Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2022 IN OUT IN OUT IN OUT Total IN OUT Total 2022

1. Galleria Mall Driveway North/County 
Road/Overpass Connector

County EB left 0 0 - - 0 - - 0 - - 0 - - 0 - - - - - - 0 - - 0 0 0
County EB thru 0 0 - - 0 - - 0 - - 0 - - 0 - - - - - - 0 - - 0 0 0
County WB thru 0 0 - - 0 - - 0 - - 0 - - 0 - - - - - - 0 - - 0 0 0
County WB right 0 0 - - 0 - - 0 - - 0 - - 0 - - - - - - 0 - - 0 0 0
Overpass SB left 0 0 - - 0 - - 0 - - 0 - - 0 - - - - - - 0 - - 0 0 0
Overpass SB right 0 0 - - 0 - - 0 - - 0 - - 0 - - - - - - 0 - - 0 0 0

- -
2. Galleria Mall Drive South/ County Street - -
Galleria EB left 286 294 18 - - 0 - - 0 - - 0 - - 0 18 312 - - - - - - 0 - - 0 0 312
Galleria EB thru 122 125 8 - - 0 - - 0 - - 0 - - 0 8 133 - - - - - - 0 - - 0 0 133
Galleria EB right 42 43 3 - - 0 - - 0 - - 0 - - 0 3 46 - - - - - - 0 - - 0 0 46
Route 140 Exit Ramp WB right 126 129 8 65.0% - 40 65.0% - 62 65.0% - 52 65.0% - 18 8 167 83.5% - 83.5% - 83.5% - 318 65.0% - 83 401 578
County NB left 27 28 2 - - 0 - - 0 - - 0 - - 0 2 29 - - - - - - 0 - - 0 0 29
County NB thru 64 66 4 - - 0 - - 0 - - 0 - - 0 4 70 - - - - - - 0 - - 0 0 70
County SB left 140 144 9 - 20.0% 37 - 20.0% 45 - 20.0% 58 - 20.0% 17 9 203 - 14.0% - 14.0% - 14.0% 41 - 20.0% 34 75 265
County SB thru 138 142 9 - - 0 - - 0 - - 0 - - 0 9 150 - - - - - - 0 - - 0 0 150
County SB right 475 488 30 - - 0 - - 0 - - 0 - - 0 30 518 - - - - - - 0 - - 0 0 518

- -
3. Overpass Connector/Route 140 NB Ramps/Stevens 
Street

- -

Overpass EB left 61 63 4 - - 0 - - 0 - - 0 - - 0 4 67 - - - - - - 0 - - 0 0 67
Overpass EB thru 92 94 6 - - 0 - - 0 - - 0 - - 0 6 100 - - - - - - 0 - - 0 0 100
Overpass EB right 7 7 0 - - 0 - - 0 - - 0 - - 0 0 8 - - - - - - 0 - - 0 0 8
Route 140 WB left 18 18 1 - - 0 - - 0 - - 0 - - 0 1 20 - - - - - - 0 - - 0 0 20
Route 140 WB thru 62 64 4 - - 0 - - 0 - - 0 - - 0 4 68 - - - - - - 0 - - 0 0 68
Route 140 WB right 61 63 4 20.0% - 12 20.0% - 19 20.0% - 16 20.0% - 6 4 76 14.0% - 14.0% - 14.0% - 53 20.0% - 26 79 158
Stevens NB left 0 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - - - 0 - - 0 0 0
Stevens NB thru 218 224 14 65.0% - 40 65.0% - 62 65.0% - 52 65.0% - 18 14 268 83.5% - 83.5% - 83.5% - 318 65.0% - 83 401 679
Stevens NB right 285 293 18 - - 0 - - 0 - - 0 - - 0 18 311 - - - - - - 0 - - 0 0 311
Stevens SB left 244 251 15 - 65.0% 121 - 65.0% 146 - 65.0% 189 - 65.0% 55 15 430 - 83.5% - 83.5% - 83.5% 246 - 65.0% 111 357 744
Stevens SB thru 257 264 16 - 20.0% 37 - 20.0% 45 - 20.0% 58 - 20.0% 17 16 330 - 14.0% - 14.0% - 14.0% 41 - 20.0% 34 75 392
Stevens SB right 77 79 5 - - 0 - - 0 - - 0 - - 0 5 84 - - - - - - 0 - - 0 0 84

- -
4. O'Connell Way/Driveway/Stevens Street - -
O'connell EB left 55 56 3 - - 0 - - 0 - - 0 - - 0 3 60 - - - - - - 0 - - 0 0 60
O'connell EB thru 1 1 0 - - 0 - - 0 - - 0 - - 0 0 1 - - - - - - 0 - - 0 0 1
O'connell EB right 100 103 6 - - 0 - 85.0% 191 - 85.0% 247 - 85.0% 71 6 165 - 97.5% - 97.5% - 97.5% 287 - 85.0% 145 432 541
Driveway WB left 100 103 6 - 85.0% 158 - - 0 - - 0 - - 0 6 267 - - - - - - 0 - - 0 0 267
Driveway WB thru 1 1 0 - - 0 - - 0 - - 0 - - 0 0 1 - - - - - - 0 - - 0 0 1
Driveway WB right 26 27 2 - 15.0% 28 - - 0 - - 0 - - 0 2 56 - - - - - - 0 - - 0 0 56
Stevens NB left 67 69 4 - - 0 85.0% - 82 85.0% - 68 85.0% - 24 4 59 97.5% - 97.5% - 97.5% - 371 85.0% - 109 480 553
Stevens NB thru 246 253 16 - - 0 - - 0 - - 0 - - 0 16 268 - - - - - - 0 - - 0 0 268
Stevens NB right 27 28 2 85.0% - 53 - - 0 - - 0 - - 0 2 82 - - - - - - 0 - - 0 0 82
Stevens SB left 23 24 1 15.0% - 9 - - 0 - - 0 - - 0 1 34 - - - - - - 0 - - 0 0 34
Stevens SB thru 378 388 24 - - 0 - - 0 - - 0 - - 0 24 412 - - - - - - 0 - - 0 0 412
Stevens SB right 47 48 3 - - 0 - - 0 - - 0 - - 0 3 51 - - - - - - 0 - - 0 0 51

- -
5. Route 24 Northbound Ramps (Exit 12A)/County 
Street (Route 140)

- -

Route 24 Exit WB right 237 243 15 - - 0 - - 0 - - 0 - - 0 15 258 - - - - - - 0 - - 0 0 258
Route 140 NB thru 769 790 49 - 17.0% 32 - 17.0% 38 - 17.0% 49 - 17.0% 14 49 881 - 22.5% - 22.5% - 22.5% 67 - 17.0% 29 96 966
Route 140 NB right 940 965 60 - 48.0% 89 - 48.0% 108 - 48.0% 139 - 48.0% 40 60 1145 - 61.0% - 61.0% - 61.0% 180 - 48.0% 82 262 1376
Route 140 SB left 206 212 13 - - 0 - - 0 - - 0 - - 0 13 225 - - - - - - 0 - - 0 0 225
Route 140 SB thru 1946 1999 123 52.0% - 32 52.0% - 50 52.0% - 42 52.0% - 15 123 2146 67.5% - 67.5% - 67.5% - 257 52.0% - 67 324 2478

- -
6. Route 24 Southbound Ramps (Exit 12B)/County 
Street (Route 140)

- -

Route 24 Exit Ramp EB left 234 240 15 - - 0 - - 0 - - 0 - - 0 15 255 - - - - - - 0 - - 0 0 255
Route 24 Exit Ramp EB right 1168 1200 74 48.0% - 30 48.0% - 46 48.0% - 38 48.0% - 13 74 1295 61.0% - 61.0% - 61.0% - 232 48.0% - 61 293 1596
Route 140 NB left 193 198 12 - 13.0% 24 - 13.0% 29 - 13.0% 38 - 13.0% 11 12 243 - 16.0% - 16.0% - 16.0% 47 - 13.0% 22 69 303
Route 140 NB thru 810 832 51 - 4.0% 7 - 4.0% 9 - 4.0% 12 - 4.0% 3 51 893 - 6.5% - 6.5% - 6.5% 19 - 4.0% 7 26 916
Route 140 SB thru 984 1011 62 4.0% - 2 4.0% - 4 4.0% - 3 4.0% - 1 62 1074 6.5% - 6.5% - 6.5% - 24 4.0% - 5 29 1104
Route 140 SB right 352 362 22 - - 0 - - 0 - - 0 - - 0 22 384 - - - - - - 0 - - 0 0 384

- -
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Project First Light 11/13/2012 Alternative B (Phase 1A and Phase 3)
SATURDAY. Peak (11:45-12:45)

Yearly Growth Rate: 0.60% Fitness,Office,Crossroads

Current Year 2012

Build Analysis Year 2022 Veh trips in 50 Veh trips in 62 Veh trips in 127 Veh trips in 23 Veh trips in 168 Veh trips in 3 Veh trips in 20 Veh trips in 97

Veh trips out 50 Veh trips out 66 Veh trips out 127 Veh trips out 23 Veh trips out 122 Veh trips out 2 Veh trips out 22 Veh trips out 97

Seasonal Adjustment - MARCH 1.027

Background

2012 2012 IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL IN OUT TOTAL 2022 2022 IN OUT IN OUT IN OUT Total IN OUT Total 2022

1. Galleria Mall Driveway North/County 
Road/Overpass Connector

County EB left 0 0 - - 0 - - 0 - - 0 - - 0 - - - - - - 0 - - 0 0 0
County EB thru 0 0 - - 0 - - 0 - - 0 - - 0 - - - - - - 0 - - 0 0 0
County WB thru 0 0 - - 0 - - 0 - - 0 - - 0 - - - - - - 0 - - 0 0 0
County WB right 0 0 - - 0 - - 0 - - 0 - - 0 - - - - - - 0 - - 0 0 0
Overpass SB left 0 0 - - 0 - - 0 - - 0 - - 0 - - - - - - 0 - - 0 0 0
Overpass SB right 0 0 - - 0 - - 0 - - 0 - - 0 - - - - - - 0 - - 0 0 0

- -
2. Galleria Mall Drive South/ County Street - -
Galleria EB left 316 325 20 - - 0 - - 0 - - 0 - - 0 20 345 - - - - - - 0 - - 0 0 345
Galleria EB thru 67 69 4 - - 0 - - 0 - - 0 - - 0 4 73 - - - - - - 0 - - 0 0 73
Galleria EB right 43 44 3 - - 0 - - 0 - - 0 - - 0 3 47 - - - - - - 0 - - 0 0 47
Route 140 Exit Ramp WB right 92 94 6 65.0% - 33 65.0% - 40 65.0% - 83 65.0% - 15 6 176 83.5% - 83.5% - 83.5% - 160 65.0% - 63 223 356
County NB left 36 37 2 - - 0 - - 0 - - 0 - - 0 2 39 - - - - - - 0 - - 0 0 39
County NB thru 84 86 5 - - 0 - - 0 - - 0 - - 0 5 92 - - - - - - 0 - - 0 0 92
County SB left 44 45 3 - 20.0% 10 - 20.0% 13 - 20.0% 25 - 20.0% 5 3 70 - 14.0% - 14.0% - 14.0% 20 - 20.0% 19 39 97
County SB thru 73 75 5 - - 0 - - 0 - - 0 - - 0 5 80 - - - - - - 0 - - 0 0 80
County SB right 627 644 40 - - 0 - - 0 - - 0 - - 0 40 684 - - - - - - 0 - - 0 0 684

- -
3. Overpass Connector/Route 140 NB Ramps/Stevens 
Street

- -

Overpass EB left 67 69 4 - - 0 - - 0 - - 0 - - 0 4 73 - - - - - - 0 - - 0 0 73
Overpass EB thru 105 108 7 - - 0 - - 0 - - 0 - - 0 7 114 - - - - - - 0 - - 0 0 114
Overpass EB right 6 6 0 - - 0 - - 0 - - 0 - - 0 0 7 - - - - - - 0 - - 0 0 7
Route 140 WB left 19 20 1 - - 0 - - 0 - - 0 - - 0 1 21 - - - - - - 0 - - 0 0 21
Route 140 WB thru 100 103 6 - - 0 - - 0 - - 0 - - 0 6 109 - - - - - - 0 - - 0 0 109
Route 140 WB right 34 35 2 20.0% - 10 20.0% - 12 20.0% - 25 20.0% - 5 2 60 14.0% - 14.0% - 14.0% - 27 20.0% - 19 46 93
Stevens NB left 0 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - - - 0 - - 0 0 0
Stevens NB thru 175 180 11 65.0% - 33 65.0% - 40 65.0% - 83 65.0% - 15 11 267 83.5% - 83.5% - 83.5% - 160 65.0% - 63 223 447
Stevens NB right 315 324 20 - - 0 - - 0 - - 0 - - 0 20 343 - - - - - - 0 - - 0 0 343
Stevens SB left 108 111 7 - 65.0% 33 - 65.0% 43 - 65.0% 83 - 65.0% 15 7 191 - 83.5% - 83.5% - 83.5% 122 - 65.0% 63 185 336
Stevens SB thru 88 90 6 - 20.0% 10 - 20.0% 13 - 20.0% 25 - 20.0% 5 6 118 - 14.0% - 14.0% - 14.0% 20 - 20.0% 19 39 145
Stevens SB right 71 73 4 - - 0 - - 0 - - 0 - - 0 4 77 - - - - - - 0 - - 0 0 77

- -
4. O'Connell Way/Driveway/Stevens Street - -
O'connell EB left 40 41 3 - - 0 - - 0 - - 0 - - 0 3 44 - - - - - - 0 - - 0 0 44
O'connell EB thru 0 0 0 - - 0 - - 0 - - 0 - - 0 0 0 - - - - - - 0 - - 0 0 0
O'connell EB right 65 67 4 - - 0 - 85.0% 56 - 85.0% 108 - 85.0% 20 4 123 - 97.5% - 97.5% - 97.5% 142 - 85.0% 82 224 295
Driveway WB left 22 23 1 - 85.0% 43 - - 0 - - 0 - - 0 1 67 - - - - - - 0 - - 0 0 67
Driveway WB thru 1 1 0 - - 0 - - 0 - - 0 - - 0 0 1 - - - - - - 0 - - 0 0 1
Driveway WB right 7 7 0 - 15.0% 8 - - 0 - - 0 - - 0 0 16 - - - - - - 0 - - 0 0 16
Stevens NB left 37 38 2 - - 0 85.0% - 53 85.0% - 108 85.0% - 20 2 95 97.5% - 97.5% - 97.5% - 187 85.0% - 82 269 309
Stevens NB thru 215 221 14 - - 0 - - 0 - - 0 - - 0 14 234 - - - - - - 0 - - 0 0 234
Stevens NB right 24 25 2 85.0% - 43 - - 0 - - 0 - - 0 2 69 - - - - - - 0 - - 0 0 69
Stevens SB left 10 10 1 15.0% - 8 - - 0 - - 0 - - 0 1 19 - - - - - - 0 - - 0 0 19
Stevens SB thru 180 185 11 - - 0 - - 0 - - 0 - - 0 11 196 - - - - - - 0 - - 0 0 196
Stevens SB right 25 26 2 - - 0 - - 0 - - 0 - - 0 2 27 - - - - - - 0 - - 0 0 27

- -
5. Route 24 Northbound Ramps (Exit 12A)/County 
Street (Route 140)

- -

Route 24 Exit WB right 223 229 14 - - 0 - - 0 - - 0 - - 0 14 243 - - - - - - 0 - - 0 0 243
Route 140 NB thru 727 747 46 - 17.0% 9 - 17.0% 11 - 17.0% 22 - 17.0% 4 46 813 - 22.5% - 22.5% - 22.5% 32 - 17.0% 16 48 850
Route 140 NB right 643 660 41 - 48.0% 24 - 48.0% 32 - 48.0% 61 - 48.0% 11 41 754 - 61.0% - 61.0% - 61.0% 88 - 48.0% 47 135 860
Route 140 SB left 246 253 16 - - 0 - - 0 - - 0 - - 0 16 268 - - - - - - 0 - - 0 0 268
Route 140 SB thru 1350 1386 85 52.0% - 26 52.0% - 32 52.0% - 66 52.0% - 12 85 1532 67.5% - 67.5% - 67.5% - 129 52.0% - 50 179 1677

- -
6. Route 24 Southbound Ramps (Exit 12B)/County 
Street (Route 140)

- -

Route 24 Exit Ramp EB left 214 220 14 - - 0 - - 0 - - 0 - - 0 14 233 - - - - - - 0 - - 0 0 233
Route 24 Exit Ramp EB right 715 734 45 48.0% - 24 48.0% - 30 48.0% - 61 48.0% - 11 45 835 61.0% - 61.0% - 61.0% - 116 48.0% - 47 163 967
Route 140 NB left 103 106 7 - 13.0% 7 - 13.0% 9 - 13.0% 17 - 13.0% 3 7 127 - 16.0% - 16.0% - 16.0% 24 - 13.0% 13 37 156
Route 140 NB thru 847 870 54 - 4.0% 2 - 4.0% 3 - 4.0% 5 - 4.0% 1 54 927 - 6.5% - 6.5% - 6.5% 9 - 4.0% 4 13 938
Route 140 SB thru 881 905 56 4.0% - 2 4.0% - 2 4.0% - 5 4.0% - 1 56 966 6.5% - 6.5% - 6.5% - 12 4.0% - 4 16 979
Route 140 SB right 219 225 14 - - 0 - - 0 - - 0 - - 0 14 239 - - - - - - 0 - - 0 0 239

- -
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Adjusted 
Counts
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Growth
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Casino/Restaurant Water Park Hotel
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TOTAL 
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Appendix B-8  
Traffic Signal Warrant Analysis 

 
 

































Appendix B-9 
SRPEDD Trip Distribution



SRPEDD ‐ EmployeeTrip Distribution

HSH 6‐15‐12
TO the 
Site

TO the 
Site

2010 % of Route 24 Route 24 Rte 495 Rte 495 Rte 44 Rte 44 Rte 140 Rte 140 Route 24 Route 24 Rte 495 Rte 495 Rte 44 Rte 44 Rte 140 Rte 140 IN OUT TOTAL IN OUT TOTAL
State Region Town Population Total North South North South East West East West North South North South East West East West
 MA Bristol County Acushnet town 10,303 0.32% 1 1 ‐             ‐             ‐             ‐             ‐             ‐             ‐             0.32%       0.3% 0 0 0 1 1 2
 MA Bristol County Attleboro city 43,593 1.31% 0.4 0.6 1 ‐             ‐             ‐             0.52%       0.79%       ‐             ‐             ‐             1.3% 1 0 1 3 4 7
 MA Bristol County Berkley town 6,411 0.93% 1 1 0.93%       ‐             ‐             ‐             ‐             ‐             ‐             ‐             0.9% 1 0 1 2 3 5
 MA Bristol County Dartmouth town 34,032 0.64% 1 1 ‐             ‐             ‐             ‐             ‐             ‐             ‐             0.64%       0.6% 0 0 1 2 2 4
 MA Bristol County Dighton town 7,086 0.34% 0.5 0.5 1 0.17%       ‐             ‐             ‐             0.17%       ‐             ‐             ‐             0.3% 0 0 0 1 1 2
 MA Bristol County Fairhaven town 15,873 0.39% 1 1 ‐             ‐             ‐             ‐             ‐             ‐             ‐             0.39%       0.4% 0 0 0 1 1 2
 MA Bristol County Fall River city 88,857 2.73% 1 1 2.73%       ‐             ‐             ‐             ‐             ‐             ‐             ‐             2.7% 2 1 2 6 9 15
 MA Bristol County Freetown town 8,870 0.33% 0.5 0.5 1 0.17%       ‐             ‐             ‐             ‐             ‐             ‐             0.17%       0.3% 0 0 0 1 1 2
 MA Bristol County Mansfield town 23,184 0.71% 1 1 ‐             ‐             ‐             0.71%       ‐             ‐             ‐             ‐             0.7% 0 0 1 2 2 4
 MA Bristol County New Bedford city 95,072 2.71% 1 1 ‐             ‐             ‐             ‐             ‐             ‐             ‐             2.71%       2.7% 2 1 2 6 9 15
 MA Bristol County No. Attleborough tow 28,712 0.85% 1 1 ‐             ‐             ‐             0.85%       ‐             ‐             ‐             ‐             0.9% 1 0 1 2 3 5
 MA Bristol County Norton town 19,031 1.45% 0.5 0.5 1 ‐             ‐             ‐             0.73%       ‐             ‐             0.73%       ‐             1.5% 1 0 1 3 5 8
 MA Bristol County Raynham town 13,383 1.87% 0.2 0.8 1 ‐             ‐             ‐             0.37%       ‐             ‐             1.50%       ‐             1.9% 1 0 2 4 6 10
 MA Bristol County Rehoboth town 11,608 0.32% 1 1 ‐             ‐             ‐             ‐             0.32%       ‐             ‐             ‐             0.3% 0 0 0 1 1 2
 MA Bristol County Seekonk town 13,722 0.39% 1 1 ‐             ‐             ‐             ‐             0.39%       ‐             ‐             ‐             0.4% 0 0 0 1 1 2
 MA Bristol County Somerset town 18,165 0.54% 0.8 0.2 1 0.43%       ‐             ‐             ‐             ‐             ‐             0.11%       ‐             0.5% 0 0 0 1 2 3
 MA Bristol County Swansea town 15,865 0.49% 0.9 0.1 1 0.44%       ‐             ‐             ‐             ‐             ‐             0.05%       ‐             0.5% 0 0 0 1 2 3
 MA Bristol County Taunton city 55,874 10.18% 1 1 ‐             ‐             ‐             ‐             ‐             ‐             ‐             ‐             10.2% 6 2 9 24 32 57
 MA Bristol County Westport town 15,532 0.26% 0.5 0.5 1 0.13%     ‐          ‐          ‐          ‐          ‐          ‐          0.13%       0.3% 0 0 0 1 1 1
 MA Norfolk County Plainville town 8,264 0.24% 1 1 ‐             ‐             ‐             0.24%       ‐             ‐             ‐             ‐             0.2% 0 0 0 1 1 1
 MA Plymouth County Carver town 11,509 3.34% 1 1 ‐             ‐             ‐             ‐             ‐             3.34%       ‐             ‐             3.3% 2 1 3 8 11 19
 MA Plymouth County Lakeville town 10,602 3.12% 1 1 ‐             ‐             ‐             ‐             ‐             ‐             ‐             3.12%       3.1% 2 1 3 7 10 17
 MA Plymouth County Marion town 4,907 0.11% 1 1 ‐             ‐             ‐             ‐             ‐             ‐             ‐             0.11%       0.1% 0 0 0 0 0 1
 MA Plymouth County Mattapoisett town 6,045 0.11% 1 1 0 ‐             ‐             ‐             ‐             ‐             ‐             ‐             0.11%       0 0 0 0 0 1
 MA Plymouth County Middleborough town 23,116 8.70% 1 1 ‐             ‐             ‐             ‐             ‐             ‐             ‐             8.70%       8.7% 5 2 7 21 27 48
 MA Plymouth County Rochester town 5,232 0.15% 1 1 ‐             ‐             ‐             ‐             ‐             ‐             ‐             0.15%       0.2% 0 0 0 0 0 1
 MA Plymouth County Wareham town 21,822 0.90% 1 1 ‐             ‐             0.90%       ‐             ‐             ‐             ‐             ‐             0.9% 1 0 1 2 3 5

TOTAL 616,670 0 0 0 0 1.67% 3.34% 2.38% 16.44% 43.45% 27 10 37 103 137 241

TOTAL TOTAL

AM PEAK HOUR 
CASINO/RESTAURANT 

EMPLOYEE TRIPS

PM PEAK HOUR 
CASINO/RESTAURANT 

EMPLOYEE TRIPS



SRPEDD ‐ Patron Trip Distribution

HSH 6‐15‐12 TO the Site TO the Site
2010 Competition Distance Adjusted % of Route 24 Route 24 Rte 495 Rte 495 Rte 44 Rte 44 Rte 140 Rte 140 Route 24 Route 24 Rte 495 Rte 495 Rte 44 Rte 44 Rte 140 Rte 140 IN OUT TOTAL IN OUT TOTAL

State Region Town Population Factor Factor Population Total North South North South East West East West North South North South East West East West
 MA Bristol Cou Acushnet town 10,303 0.90 3.20 29,673                 0.5% 1 ‐                ‐          ‐          ‐          ‐          ‐          ‐           0.45%       0.5% 0 0 1 3 2 5
 MA Bristol Cou Attleboro city 43,593 0.85 3.20 118,573              1.8% 0.4 0.6 ‐                ‐          ‐          0.72%     1.08%     ‐          ‐           ‐            1.8% 2 1 3 12 9 21
 MA Bristol Cou Berkley town 6,411 0.75 3.20 15,386                 0.2% 1 0.23%          ‐          ‐          ‐          ‐          ‐          ‐           ‐            0.2% 0 0 0 2 1 3
 MA Bristol Cou Dartmouth town 34,032 0.60 3.20 65,341                 1.0% 1 ‐                ‐          ‐          ‐          ‐          ‐          ‐           0.99%       1.0% 1 0 1 7 5 12
 MA Bristol Cou Dighton town 7,086 0.85 3.20 19,274                 0.3% 0.5 0.5 0.15%          ‐          ‐          ‐          0.15%     ‐          ‐           ‐            0.3% 0 0 0 2 1 3
 MA Bristol Cou Fairhaven town 15,873 0.90 3.20 45,714                 0.7% 1 ‐                ‐          ‐          ‐          ‐          ‐          ‐           0.70%       0.7% 1 0 1 5 4 8
 MA Bristol Cou Fall River city 88,857 0.90 3.20 255,908              3.9% 1 3.90%          ‐          ‐          ‐          ‐          ‐          ‐           ‐            3.9% 4 1 5 26 20 46
 MA Bristol Cou Freetown town 8,870 0.90 3.20 25,546                 0.4% 0.5 0.5 0.19%          ‐          ‐          ‐          ‐          ‐          ‐           0.19%       0.4% 0 0 1 3 2 5
 MA Bristol CouMansfield town 23,184 0.75 3.20 55,642                 0.8% 1 ‐                ‐          ‐          0.85%     ‐          ‐          ‐           ‐            0.8% 1 0 1 6 4 10
 MA Bristol Cou New Bedford city 95,072 0.90 3.20 273,807              4.2% 1 ‐                ‐          ‐          ‐          ‐          ‐          ‐           4.17%       4.2% 4 2 6 28 21 49
 MA Bristol Cou No. Attleborough town 28,712 0.60 3.20 55,127                 0.8% 1 ‐                ‐          ‐          0.84%     ‐          ‐          ‐           ‐            0.8% 1 0 1 6 4 10
 MA Bristol Cou Norton town 19,031 0.85 3.20 51,764                 0.8% 0.5 0.5 ‐                ‐          ‐          0.39%     ‐          ‐          0.39%     ‐            0.8% 1 0 1 5 4 9
 MA Bristol Cou Raynham town 13,383 0.90 3.20 38,543                 0.6% 0.2 0.8 ‐                ‐          ‐          0.12%     ‐          ‐          0.47%     ‐            0.6% 1 0 1 4 3 7
 MA Bristol Cou Rehoboth town 11,608 0.85 3.20 31,574                 0.5% 1 ‐                ‐          ‐          ‐          0.48%     ‐          ‐           ‐            0.5% 0 0 1 3 2 6
 MA Bristol Cou Seekonk town 13,722 0.75 3.20 32,933                 0.5% 1 ‐                ‐          ‐          ‐          0.50%     ‐          ‐           ‐            0.5% 1 0 1 3 3 6
 MA Bristol Cou Somerset town 18,165 0.80 3.20 46,502                 0.7% 0.8 0.2 0.57%          ‐          ‐          ‐          ‐          ‐          0.14%     ‐            0.7% 1 0 1 5 4 8
 MA Bristol Cou Swansea town 15,865 0.75 3.20 38,076                 0.6% 0.9 0.1 0.52%          ‐          ‐          ‐          ‐          ‐          0.06%     ‐            0.6% 1 0 1 4 3 7
 MA Bristol Cou Taunton city 55,874 1.00 3.20 178,797              2.7% 1 ‐                ‐          ‐          ‐          ‐          ‐          2.72%     ‐            2.7% 3 1 4 18 14 32
 MA Bristol CouWestport town 15,532 0.60 3.20 29,821                 0.5% 0.5 0.5 0.23%          ‐          ‐          ‐          ‐          ‐          ‐           0.23%       0.5% 0 0 1 3 2 5
 MA Norfolk Co Plainville town 8,264 0.60 3.20 15,867                 0.2% 1 ‐                ‐          ‐          0.24%     ‐          ‐          ‐           ‐            0.2% 0 0 0 2 1 3
 MA Plymouth CCarver town 11,509 0.90 3.20 33,146                 0.5% 1 ‐                ‐          ‐          ‐          ‐          0.50%     ‐           ‐            0.5% 1 0 1 3 3 6
 MA Plymouth CLakeville town 10,602 0.90 3.20 30,534                 0.5% 1 ‐                ‐          ‐          ‐          ‐          ‐          ‐           0.46%       0.5% 0 0 1 3 2 5
 MA Plymouth CMarion town 4,907 0.90 3.20 14,132                 0.2% 1 ‐                ‐          ‐          ‐          ‐          ‐          ‐           0.22%       0.2% 0 0 0 1 1 3
 MA Plymouth CMattapoisett town 6,045 0.90 3.20 17,410                 0.3% 1 ‐                ‐          ‐          ‐          ‐          ‐          ‐           0.27%       0.3% 0 0 0 2 1 3
 MA Plymouth CMiddleborough town 23,116 0.90 3.20 66,574                 1.0% 1 ‐                ‐          ‐          ‐          ‐          ‐          ‐           1.01%       1.0% 1 0 1 7 5 12
 MA Plymouth CRochester town 5,232 0.90 3.20 15,068                 0.2% 1 ‐                ‐          ‐          ‐          ‐          ‐          ‐           0.23%       0.2% 0 0 0 2 1 3
 MA Plymouth CWareham town 21,822 0.90 3.20 62,847                 1.0% 1 ‐                ‐          0.96%     ‐          ‐          ‐          ‐           ‐            1.0% 1 0 1 6 5 11

TOTAL 616,670 22 86 1,663,580 5.79% 0.00% 0.96% 3.16% 2.21% 0.50% 3.79% 8.92% 25.33% 26 10 36 169 128 297
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